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I'myGokoyBaxaeMble MONHOMOYHBIE IPEACTABUTEIH PABUTENLCTB CTPAH — Wiie-
108 OGBEAMHEHHOr0 MHCTWTYTA SNEepHBIX MCCIENOBAaHUH, WIEHB YYeHOro copera
Hucruryra!

Hoporue roctu! Jambt u rocrnoga!

51 oueHb pal NpUBETCTBOBATH B 3TOM 3ane BCeX Bac, cOOpaBIIMXCS Ha TOpXKe-
CTBEHHOe 3acefaHue B cBA3u ¢ 40-netem Hawero MHctuTyra!

OObennHeHHbIH MHCTUTYT OBUT cO3maH B rofbl OypHOro pa3BUTHS SAEPHOI
¢u3ukn. Ocoboe BHUMaHHe K 3TOH o6nacTH hU3NKH OOBICHAETCS He TOMBKO BaX-
HOCTHI0 (hYHIAMEHTATLHBIX BBIBOOB ANs OOLIEro MO3HAHWS NPHPONBI, HO TaKXe
my6oKHM ee BIMSHMEM Ha BCE €CTECTBEHHBIE HAYKM M, B KOHEYHOM cyYeTe, Ha
TEXHHYECKUil mporpecc.

B oTOM 3ane HaxomsaTcs y4eHble, KOTOPbIE CTOSIM Y HCTOKOB MOCJEBOEHHOMN
apepHoit ¢usnku. HaMm o4yeHb MPUSATHO, YTO OHH MOYTHIH CBOMM MPUCYTCTBHEM
Haule coOpaHue.

K cepeanne 50-x ronoB cTano nmOHATHO, YTO AAepHAsd HAayKa He NOMXKHA 3aMbl-
KaThCsl B 3aceKpeyeHHbIX JaGopatopusx. HanbHeiillee MOCTYNATENbHOE Pa3BUTHE
3T0it (pyHmameHTanbHOH 0ONACTM 3HAHMI, MHPHOE HMCMONb3OBAHHE aTOMHOH
3HEpruu Moro ObiTh 06GecreyeHo TONBKO B YCIOBUSAX HIMPOKOrO COTPYIHHYECTBA.
BricTpo BO3pacTalolipe CIOXHOCTh U MMyOHHA HayuyHBIX UCCIEeROBaHHWil notpebo-
Baid 0ObEAMHEHHSI HE TOJNBKO OTAEIbHBIX HAYYHBIX YUPEXAEHUH WM pa3mM4YHBIX
oTpacneil MPOMbILUIEHHOCTH, HO U CMEUHATUCTOR U3 pa3HbIX cTpad. B 1954 ropy
6nu3 Kenessl Obi1 co3gan LIEPH — Esporneiickas opranusaunust saepHeIX Hccoe-
ROBaHUH — C LENbl0 KOHCOMUIAUHH YCUIIHIl 3anagHOeBpONeEHCKHUX CTpaH B H3y-
4eHUU (PyHIAMEHTaNbHBIX CBOMCTB MHKPOMHpA.

B atux ycnosusax npasurensctBo Coserckoro Coro3a BHICTYNHIO € OPEUIOXe-
HHEM co3/1aTh OOBEAMHEHHBIH HHCTUTYT COLHATHCTHYECKHUX CTPaH Ul COBMECTHO-
ro BHINOMHEHHs (PyHIAMEHTANBHBIX WCCNENOBaHHii B 06macTy sAnepHoOil U3HKH C
LeNbI0 pacluIdpeHHsl BO3MOXHOCTEH HCNONB30BAHUS aTOMHOM 3HEPIHM B MHMPHBIX
mensx Ha Onaro Bcero uenoseévecrsa. Coserckmii Colo3 pacrionaran Kaxpamu
CMEeLUManuCcToB, TEXHMYECKHM W MNPOMBILUIEHHBIM HOTEHLUMANOM, IMO3BOIAIOLIMM
BECTH MCC/IENOBaHUA B 0ONacTH siepHOit (PM3UKH Ha BHICOKOM yposHe. Hakomnen-
HBlit 30ech ONBIT OB HEOOXOANM CTpaHaM COLHMAIMCTHYECKOTO CONPYXECTBa, TaK-
e HauaBlKM paGoThl B 3TOH o6nacTu.

20—26 mapra 1956 ropa B xoH(pepeHU-3aIe Ipe3uauymMa AkaneMHH Hayk
CCCP B Mockse Obl1o CO3BaHO COBEIIaHHE MO BOMpocy opranusauuu OOGBenu-
HEHHOTO MHCTHUTYTA SREpHLIX HccnenoBaHuil. B cosemanumn npuHsnu yuactue ne-
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nerauun 11 crpan: AnGauuu, Bonrapuu, Beurpuu, TP, Kuras, KHIOP, Mon-
rosiny, IMonsu, Pympinuu, CCCP u Yexocnosakun. CoBellaHue OTKpbIN [aBa
COBETCKOi aenerauny akaneMuk A.B.Tonuues, chopmynuposaBmuil 3anauu cose-
maHua Kak yypeautenshsie. C 10KNanoM o NpoeKTe CO3MaHHs HOBOTO HHCTMTyTa
spicTynnn npodeccop [.M.Bnoxunues.

CoBETCKOE NPaBHTENBCTBO GE3BO3ME3NHO MEPEnano B paclopsXeHHE HOBOTO
uHcTUTYTa 06OpyOOBaHWe ABYX KpPYNHBIX HccremoBartensckux nabopatopuit AH
CCCP: Hucturyra sgepHeix mnpoGneM M Dnektpodusnueckoit naGopaTopy.
3pecs, B 120 kunoMerpax Ha cesep oT Mockssl, B aepesie Hoso-Hsanbkoso
Kanununckoii 06nacTu, yxe NeiicTBOBan caMblil KPyNHblii YCKOPHTENDb IPOTOHOB
— CHHXPOLUMKJIOTPOH Ha aHepruio 680 MsB u co3nasancsi KpynHeiimumii B Mupe
CHHXpOo(a30TpoH Ha 3Hepruio npoToHos 10 IsB. B Uucturyre amepHeix npobiem

MO PYKOBOACTBOM Mononnix ¢usznkos M.I'Memwepskosa u B.I1.JIxenenosa yc-

. MEWHO peanu30BbIBANIACH WIMPOKas MporpamMma Kak (yHIAMEHTIbHBIX, TaKk H
TIPUKJIAHBIX MCCIIeNoBaHmii cBONCTB sinepHoii marepun. B S®JIAH noa pyxoson-
crsom B.H.Bekcnepa 3apepwianucy paboThl 110 co3naHui0 CHHXpoga3oTpoHa.

MonuyepkHy, YTO yXe Ha yupeauTeabHOM coOpaHuH 1Ula pedyb O CO3JaHHH B
HHCTUTYTEe HOBBIX JlaGopaTopHii: TeopeTuyeckoii (PM3MKU C PAcYEeTHBIM OTHENIOM,
OCHAIUEHHBIM 3JIEKTPOHHO-BBIYHUCITMTENBHBIMH MallMHaMH, U HEATPOHHOIT DH3NKH
Ha OCHOBE UMIYJILCHOTO pEakTOpa C BHICOKO# ILIOTHOCThIO HeliTpoHos. [Ipeanona-
raJIoch TakKXe CO3/1aTh B MHCTHTYTE YCKOPHTENb MHOT03apsiiHbiX HOHOB.

21 maprta Bce neneraumMu nocetwnid MHCTUTYT sfepHbIX npobnem u Diekr-
potusuyeckyo 1abopaTopHIO, YBUIOENH NpakTHYECKHE BO3MOXHOCTH 1N HEnoc-
PEACTBEHHOrO Hayana MCCAeNoBaTeNbCKUX paboT M JajbHeiillero pasBUTHA
HHCTHUTYTa B COOTBETCTBHUHM C NpeAsaraeMbiM INIaHOM.

26 .mapra cocrosuiocs noanucanne CornamieHus o6 yupexpeHnu MHcTHTyTa,
yTBEpXIEeHHOe Ha 4-M 3acegaHny coselrands. Ha stom 3acenanmu 6bina n3bpana
mupexkuus  Mucrutyra: aupextop npodgeccop H.M.BnoxuHues, ero 3aMecTHUTENIH

npodeccop M.Hdanbuu (Monsma) u npodgeccop B.Borpyba (Yexocmosakusa).

Iupexkunyn GBUIO NMOpY4eHO B TpeXMecsuHblil cpok paspaborarh npoekT Ycrapa
Hucruryra. IlpuHaTo peuteHHe nociaTh NpyDialleHHe BCTynuTh B HMHcTHTYT
npasutenscTBy JleMokparuueckoit Pecny6nuku BrerHam.

Co3nannas Ha 3aceNaHMM KOMHCCHS BHEC/IA NPENIOXEHHE HMEHOBATh HOBBIN

MHCTHTYT OGBeNNHEHHBIM HHCTHTYTOM SAepHBIX HccnenosaHuil. OTHensHBIM Mpo-
TOKOJIOM 3acelaHHe YTBEpAWIO 9TO IpemnoxeHue. 26 mapra 1956 rona cunraercs -

naroii opranu3anuy O0benHHEHHOIO HHCTUTYTA SIEPHBIX UCCIIEAO0BaHHIA.

23 cenTs6pd Ha COBELIAHNH MOJHOMOYHBIX NPEACTABUTENEH NIPAaBUTENLCTB FO-
cyaapcte — uneHos OMSTH Gein npuuAT YcTaB, periaMeHTHPYIONIHI JeATeNbHOCTD
Hucruryra. Ha »TOoM coBemaHuH yxe mNpHcyTcTBOBan npexacrasutens JPB,
scrynusuieit B OUSH.

B HHcturyTe Gpimn opraHusosaHsl JlaGopaTopusi TeopeTHueckoi (pU3MKH U
JIaboparopust HEeHTpOHHOH (PH3HKH, B KOTOPOH HAYanoch CTPOUTENBCTBO HMITY/b-
CHOTO peakTopa Ha OwlcTphix Helitponax — HBP.
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1956 rox Gbit OTMEUEH MHOTHMH ApYTHMH cOObITHAMM. BpIcTpO pacTyuuuil Ha-
qu,m nocenok 6uin npeobpaszosan B ropon dybny Mockosckoii oGnacti, crona
HAYAIM IPHE3XATh yueHble U3 cTpan-ydacthnu MUuctutyra. Havanace nybnukaums
HayuHbIX paboT coTpyaHukos HMHcTuTyTa, B MX uHCNe — BBUIAKIMHECS HCCHENO-
panmns Benywmx ydennix OUSH. H.H.BoronioGosbiM GbuI0 AaHO CTPOroe A0Kasa-
TENbCTBO AMCIIEPCHOHHBIX COOTHOLWIEHHI, KOTOPOE 3aIOXKHIO MaTeMaTHYECKHE
OCHOBBI ITOr0 METOAA ¥ Ha MHOTHE Tolbl OKasano 6oblIOe BAMSHHE HA pa3BUTHE
TEOpUHM CHIbHBIX B3aumoneiicTeuii. B.W.Bekcnep snepsble BhicKasan HieH 00
MCIONL30BAHNN NS YCKOpHTENEH 3apsikKeHHBIX 4acTHL COOCTBEHHBIX CHII TUIOTHBIX
CTyCTKOB 3/1€KTPOHOB, MOCHYXMBLUHE Npoo6pa3oM KO/UIEKTHBHOTO METOAA YCKO-
peHus.

B 1957 roay 6bina oprannsosana JlaGopaTophs saepHbIX PeakLHii W Hauanoch
CTPOUTENLCTBO YCKOPHTENS MHOr03apsaHbiXx HOHOB ¥-300. B anpene na cuHxpo-
tpazotpone JlaGopaTopuH BHICOKHX 3HEprHii MOAyYeH My4OK NPOTOHOB, YCKOPEH-
HBIX 10 NpoexTHO# 3xeprun 10 TaB. M.A.MapkoBbiM NpeanoXeHbl 3KCNEPHMEHTDI
N0 M3yueHHIO B3aMMOZENACTBHs Helitpuno ¢ sapamu. B.M.[lontekopso BbuiBHHYN
IMNOTE3y O CYLIECTBOBAaHHM OCUMNNAUMI HEHTPHHO.

1957—1958 rr. H.H.Borono6osrM nocTpoeHa MHKPOCKONWYECKas - TeOpHA
CBEpPXNPOBOIMMOCTH. Pa3BUTHIC NPH 3TOM MAEH W METOMb MONYUMIH B AQIbHEH-
LIEM WIMPOKOE NpPUMEHEHHe B CTATHCTHUECKOi MeXaHHKe, SAepHOH (H3NKe H
thu3nKe 3j1eMEHTApHBIX YacTHU. Bbio chopMynnpoBaHo MNpeacTaBieHie O CBEPX-
TEKy4ecTH sAEpPHON MaTepuH M MNpeNoXeH BapHalMOHHBIM MPUHHUNN B 3alade
muorux ten (1958—1963 rr.). Ha ux ocuose mony4una passBHTHE MUKPOCKONHUeE-
cKasl Teopus s1pa.

1959 r. B JlaGoparopus BBICOKMX 3HEPTHii BIEPBBIE MOJMYYEHBl SKCIEPHMEH-
TalbHblE AaHHBIE O BaXHEHIIMX CBOWCTBaX CTPaHHbIX YacTHu, oGpasylowHxcs B
NMOH-MIPOTOHHBIX B3auMmoneicTeuax npu sueprun 7—8 I9B. B.M.[lonTexopso
MOKa3al, YTO B OMBITAX C HEHTPHUHO OT yCKOpPHTENeil BHICOKMX 3HEPTHI MOXHO
OTBETMTh Ha BONPOC, OTAHYAETCS 1M MIOOHHOE HEWTPHHO OT 3JIEKTPOHHOTO
HEHTPHHO. ‘

1960 r. Yuensimu JIBD oTkpbiTa HOBag uacTHLA aHTHCUIMa-MUHYC-THIE-
pon. B JISIP sanyuieH TpPEXMETPOBBIH UMKIOTPOH I3 YCKOPEHHA TAXENbIX
uonos (Y-300), a 8 IHO — uccinenosaTeNbCKHil HMITYJILCHBIH PEAkTOp MepHo-
JMYECKOro meiicTBus Ha Guictpbix HeittpoHax -— HWBP. H.H.Boronw6os cdopmy-
AMpOBAN KOHLEMUKIO KBAa3HCPEAHHX, OKa3aBllylo CONblIOe BAWSHHE HAR PA3BHTHE
KBaHTOBo#i Teopuu nons. B JISIT passeprynuch WHPOKHE HCCENOBaHUSA HEHTPO-
HOAE(ULHTHBIX H3OTONOB, B X0 peanusalui Kotopblx (1955—1979 rr.) oTkpui-
TO Gonee 100 HOBBIX PanHOAKTHBHBIX M30TOMOB.

1961 r. Bnepsble npucyxaeHs! ydpexaennsie B MHCTUTYTE npemun 3a nyviuue
paborsr:



L. «OTKpeITHE aHTHCHIMA-MHHYC-TUIIEPOHA M KOMNJEKC paboT Mo M3yueHHIo
CBOICTB CTPaHHBIX YAaCTHU, POXAEHHBIX NMHOHaMK ¢ 3Heprieil 7—8 B B npona-
HOBO#i My3bIpbKOBOH Kamepe». Bau anuan, B.H.Bekcnep M KonnekTHB aBTOpOB.

2. Uukn pabot «LIHKNOTPOH ¢ HIPOCTPaHCTBEHHOI BapHauMeil HanpsxeHHOC-
TH MarHuTHOro nons». B.I1.Ixenenos, B.IT.JIMuTpueBckuii U KONIEKTHB aBTOpOB.

3. Hukn paGot, nocesiueHHbiX ¢usnke cnaGbix B3auMOREHCTBUIl NP BHICO-
kux aueprusx. JI.H.bnoxunues, M.A Mapkos, B.M.ITonTexopso.

1962 r. B JISAIl skcnepuMeHTanbHo obHapyxen GeTa-pacnan MOSOXHTENBHO
3apAXEHHOro NMWOHa, M3MEpPeHa BEPOSTHOCTb Mpouecca. DTH UCCIeNOBaHUA MOM-
TBEPAWIH 33KOH COXpaHEHHS BEKTOPHOTO TOKa B cnabuix B3aumoneitcTeusx. (3ono-
tas Menans uM. M.B.Kypuatosa u npemus AH CCCP.) Cortpyanukamu JISII u
JIT® oTkpbITO sABNEHME 3aXBaTa OTPULATENBHO 3aPSXEHHBIX MUOHOB AAPAMH XH-
MHUYECKH CBS3aHHOIO BOAOPOAA, YTO MNPHBENO K CO3NAHMIO HOBOTO HAY4HOrO Ha-
MpaBneHua — Me30HHOH XUMHHU. B JISIP OTKpHITBI HOBas Pa3HOBHAHOCTH pamHo-
aKTHBHOTO pacnajga — MPOTOHHbINR pacnag sfep u HoBoe (H3IMYECKOE ABCHHE —
CMOHTAHHOE JIE/ICHHE Alep W3 H3OMEPHBIX COCTOSHMIL.

1963 r. Yuenvivu JISAIl oTKpHITO sBNEeHME ABOWMHON Nepe3apaakH IHOHOB.
B JIAP cunresuposan 102-it anement. B JIT® A.A.JlorynosuiM 1 A.H.Taexenunze
pa3paboTaH KBa3MNOTEHUHNANbHLI MOAXOA B TEOPHM NOJIA.

1964 r. Corpynunkamu JISIP cuntesuposan 104-ii sneMeHT, M3yueHsl ero
PATHOAKTHBHBIE U XHMHYECKHE CBOHCTBA.

1965 r. B JIAP cuutesnposan 103-it snement. B JIT® H.H.BoromoGossiM,
A.H.TaBxenuase ¢ coTpynHHKaMM BbIABMHYTa MIes O H&JIMYMH Y KBAPKOB HOBOTO
KBaHTOBOIO YHC/a, Ha3bBaeMOIO HbiHe «uBeToM». B JIBD ocywecTsien 3anyck
YCTAaHOBOK C My3bIPDbKOBBLIMH KaMepaMu B MAarHUTHOM II0J1e: ABYXMETPOBOH mpomna-
HOBOH M METPOBOH XHMIKOBONOPOAHOI. BBeneHa B neiicTBHe cuCTEMa MMIYALCHOTO

. 6yctepa na HBP — coueranue peakropa ¢ WHXEKTOPOM — YCKOPHTENEM 3/1EKT-
POHOB Ui MOJy4€HHA O4YEHb KOPOTKMX HMIY/IBCOB Ipu OonbLIoil cBETOCHIE.

B JIH® co3nan nepseiii B cTpaHax-yyacTHHLAxX N1aGopaTOpHBIii M3MEPHUTENBHO-

BHYHCIINTENbHBINA  LEHTP.

1966 r. Co3nana JlaGopatopHs BEIYHCIIMTENBHON TEXHHKM M aBTOMATH3ALMH,
rie KOHUEHTPHUPYIOTCS pa3paboTKH, CBA3AHHBIC C BHIYHC/IMTENILHON TEXHUKOM U aB-
ToMarn3auueil 06paboTKn 3KCnepuMeHTaNbHBIX JaHHbIX. B JIT® 3akoHueHa pa3pa-
GoTka M MaremaTHueckoe 0GOCHOBaHHE KBapKOBOH MOIeNH, MONyYMBIUEH Ha-
3BaHHe «ayOHeHCKuit Memok». B JISIP obHapyxeHo sBiieHue myboKoHeynpyroii
nepefaiyn HyKJIOHOB B saepHoil peakunu. B JIH® snepsuie naGmionancs ansga-pac-
nan HEeHTPOHHBIX PE3oHaHCOB Tskenbx sep. Ha cuuxpounknorpone JISAI cosman
NPOTOHHLIA NYY0K A1 panHOoOHOIONMUECKUX H OHKOJIOTHYECKHX MCCTeR0BAHHIA.

A Xouy OFpaHHYMTbCH STMM KpPaTkKUM 0O6G30pOM, TaK KaK HE MMEI0 BO3MOX-
HOCTH paccKasaTh O BCEX KPYMHBIX COOGBLITHSX M BaXHBIX HayuHbIX pe3y/bTaTax,
nonyueHHsix ydeusimu OUSAHU. Mue xorenoch nuib nokasaTh AMHAMHKY MEpBOro
AecaTuneTns XKusnu Mucruryra. 3a KopoTkui nepuop GbuiM MOCTPOEHBI HOBHIE
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nabopaToOpHbIE KOPIlyca, B FTOPOMIE CTPOMIHCH XUJIble JOMA M 30aHUs 06CIyXUBato-
wiero cexropa. bonrapckue apXMTEKTOphl CNIPOEKTHPOBAIM NSl HAC XWIIOH KBap-
tan Ha Gepery Bonry, no Ux npoekTy HOCTpOEHa OTIWYHAs FOCTHHHLA.

Hctopus craHosneHnss MHCTHTyTa cBA3aHa C HMEHaMHM TaKuX KpymHeHmux
y4eHbIX W pYKOBOAHTeNER HayKH, Kak JI.HU.Bnoxunues, H.H.Boronw6os, B.1.Bek-
cnep, U.B.Kypuaros, AJI.Munu, M. FMemepﬂKOB A M.Ilerpoceany, E.I1 .Cnas-
ckuii, 1.B.CxoGenbupii, H.E.Tamm, A.B.Tonuues, Jl.Hudensn, I.Hesonnu-
yanckuii, X.XynyOeil u apyrue. '

OrpoMeH BKJIall BCEX TOCYJapCTB-4JIEHOB, MHOTHX OpPraHH3alWil H BEOOMCTB
crpanbl MecToHaxoxzaenus OWAU, B ocobenHocTH MHHHCTepCTBa O aTOMHOIA
sHepruM M MuHuCTEpcTBa HayKH W TexHuueckoil nonutuku Poccuu, apyrux
HallMX MMapTHEPOB B pa3HbIX CTpaHax MUpAa B CTAaHOBIEHHE U pa3BuTHe UHcTHTYTA.
Oco0yi0 NPU3HATENBHOCTH XOTeN OBl BLIPA3UTh NPUCYTCTBYIOUIMM 3[€Ch IOJTHOMOY-
HbIM TpeacTaBuTensM rocypapcts — wieHoB OUSIH, unenam YyeHoro cosera,
aupexunit UHctuTyTa 1 ero nabopaTopHii npexHHX jer 3a Mx OOnbwOH BKIan B
pazsutHe OHSHN u ero ycneunyio aesTeNnbHOCTS.

C nepsbix ner cpoeil aesrensHoctd OUSH passepHyn mmpokoe HayyHoe co-
TpyaHuuecTso. Jlaxe B INEpHOA HanpsXKEHHBIX MEXIYHAPOAHBIX OTHOLIEHHH
NPaKTHYECKH CO BCEMH MHPOBBIMH (PM3MYECKUMM HeHTpaMu OBUIM YCTaHOBJIEHBI
II0XOTBOPHbIE HayyHble KOHTaKThl. B JlyGHy mpuesxanu Bolpaoiuecs yueHele, B

* ToM yncne P.XKonumo-Kwopn u ®.Ileppen u3 @pauuun, H.Bop u3 Hanuu, I1.Jupak,

Hx.Anamc, C.Ilaysmn, I1.Bnskerr u [.Kokpodr u3z Aurnuu, B.EnHuke u3 Iep-
mannu, X.baba u3z Uunun, T.Penxe n M.Yunu u3z Uranuu, I.Cubopr, P.Mapmax,
H.Pamseit, B.[lanodceknii u3 CIIA u apyrue, a Takxe KpynHefluye NoOMUTHYECKHE
nearenu: I.Makmunnan, I'.A.Hacep, O.Xammapuiennn. UHCTUTYT MOCETUIIH TOCIBI
NpaKTHYECKH BCEX CTpaH, akKKpemuToBaHHbie B Mockse, Oonbuioe 4HCIO
NPaBUTENbCTBEHHBIX M HAYYHBIX Jelierauuii.

Ycenewno passuBasioch cotpyauudectBo ¢ LIEPH. Yuensie OUSAM — u3
Benrpuu, Kuras, CCCP — paboranu 8 LIEPH, a B naGoparopusx OUSIU paGo-
Tany (usuku U3 Anruy, Opasuuu, PP, Hlseiinapun.

OObenHHEeHHBI HHCTHTYT CTall OPraHHW3aTOPOM KPYMHBIX MeXKZYHapOIHBIX
xoHtepenuuit. B 1963 r. B QybHe npoxoguna MexuyHapoaHas KoHepeHUus 110
YCKOPHTENSM BBICOKUX SHeprHi, a B 1964 r. coctosanacs XII Mexaynapognad KoH-
tepenuna no ¢uzMKe BHICOKHX IHEPIHil.

3a ueTwlpe HecATHIETHA CBOEH neﬂTeanocm Oﬁ’be}lHHCHHLIH HHCTUTYT cTal
KPYNHEHINUM MHOFOMIAHOBLIM (PH3HYECKUM KoMIUIekcoM. CerofHs 3TO BCEMHPHO
M3BECTHHIN LEHTp (hDYHOAMEHTANbHLIX sIepHBIX HCCIeROBaHUN, OOBERHHAIONIMIA
YCHIIHS YyYEHHIX B MX CTPEMJICHHH MOHATH, KAK YCTPOEH OKpYXaloWuii Hac MUp.

YUnenamu HHcTHTYTA B HacToslee BpeMs sBndoTca 18 rocymapers: AsepGaii-
xaH, Apmenus, Benopyccua, Bonrapus, BeerHam, T'pysns, Kasaxcran, KHIP,
Ky6a, Monnasus, Mouronus, Honbma, Poccus, Pymeinus, Cnnosakusg, Y30ekucras,
Ykpauna u Yexus.



B Hucruryre paGoralor Gonee 6000 uenosek (BMecte ¢ 0OCHy:XMBAOILHUMH

nofipazfeneHusaMu), uz Hux Goree 1000 — Hayuuste cOTpyaHHKH, okoso 2000 —
HHXXEHEPHO-TeXHUYecKUil nepcoHan. B cocrase Muctutyra 7 KpynHbix naGopa-

TOpHﬁ, Kaxpgasa 3 KOTOPHIX 10 MacuirabaM u 06'bemy NIpOBOAUMBIX HCCIeI0OBaHNI
conocTasuMa ¢ GonbmuM HHCTUTYTOM.
OUsIH pacnoJiaraetT YHUKalbHBIMH B CBOEM KJIaCC€ MCTOYHHUKAMH M3NyHEHUS

YacTHIl U 41€p B HIMPOKOM IMala3oHe BHCp[‘Hﬁ. HoMumo YITOMAHYTBIX CHHXPO-

LMKNOTPOHA U CHHXpPO(}a30TpoHa, 30eCh NOCTPOEHH M ACHCTBYIOT YCKOPHTENH TH-
xkenbix MoHoB ¥Y-200 n Y-400. B 1993 r. nonyyen BoiBepeHHbIH NyYOK MOHOB H3

uuknaoTpona Y-400M, B 1994 T. Beenen B neficTBie CBEPXNMPOBOASAILHIA YCKOPUTEND

PENATHBUCTCKUX fAep HYKJIOTPOH, BEAYTCA HCCIIENOBAaHHMS C NOMOLUbIO HMMYAbC-
HBIX PEaKTOpoB Ha GricTphIX Heiitponax UBP-30 (1969 r.) u UBP-2 (1984 r.).
INepcnektuBa (byHnaMeHTansHBIX MCCIICNOBaHMIl CBSi3aHa C peanu3yemoil B
Huctutyre nporpammoli co3maHus cOBpeMeHHbIX §a3oBbIX yctaHosok. B 1994 r,
Havyasach peanusaums npoekta MPEH, HanpasneHHOro Ha co3gaHue BbICOKONOTOY-

HOro UMNYyJIbCHOr0 HCTOYHHKA PE3OHAHCHBIX HCF]TpOHOB Pa3pa6aTbmaloTc51 ﬂpOCKT‘

¢-T-(habpHKH — 9ITEKTPOH-TIO3UTPOHHOIO KOJUIaiiaepa ¢ YHUBEPCATIbHBIM HETEKTOPOM
1 [POEKT CNeUMaTH3NPOBAHHOIO HCTOYHMKA CHHXPOTPOHHOTO M3MTyYeHHs..

LIupoxuil ciexTp HaydHbIX WCCRenoBanui, senymuxcs 8 OUAU, mMul oObiuno

rofpa3fieNnsieM Ha TPU OCHOBHBIX Hanpasnenus. IlepBoe u3 HUX — U3MKa BbI-
COKMX 9Hepruii (Mnu U3MKa EMEHTApHBIX YacTHI). Yuenwie HMHcTuTyTa Benu
WM BERYT ceilyac 3KCMEPHMEHTH! He TOJbKO B JyOHE, HO M Ha YCKOpUTENAX Ipy-
rux HayyHelx uenrpop: UOBD (Ilporsuno), LUEPH, FNAL (barasus), DESY
(TamOypr). C Uenbi0 KOHUEHTpAMH HCCEAOBaHHA B 3TOH obnacty B 1990 rogy

B UHcTuTyTe OBLNa Opranusosana JlaGoparopus cBEpXBHICOKMX dHepruii. Ha ycko-

puUTENBHOM KoMinekce JlabopaTopHH BHICOKMX 3HEprHil IO MHMLIMATHBE M NOA PYy-

KOBOZICTBOM akaneMHka A.M.BanauHa peanusyercsa Mpokas nporpaMMa Hccieno-

BaHUil B 001aCTH PenaTHBUCTCKOl AmepHoil u3nku. JlyGHeHckue 3Kcnepnmemu;
HalleJICHHblE HA TIOMCK W H3yyeHUe KBapK-DIIOOHHbIX CTeleHel cBOGOab! B sapax
CUHOBHIX 3¢hheKTOB, NPUBIEKAIOT (HU3UKOB KPYMHEHILIMX MHPOBbIX LEHTPOB.

Bropoe Hanpasnense — uccienoBaHua No suepHoii dusnke. B Jly6ue peanu-
3yeTcs WMPOKas NMPOrpaMMa M0 W3YHYEHHIO CBOWCTB SEp, SHEPHbIX peakuMil, HO-,

BbIX ®JIEMEHTOB, B TOM 4YMCJIE€ TPAHCYPAHOBBIX M CBEpPXTsakeneix. Hain I/IHCTuTyT
AB/IAETCA ONHHUM W3 MHPOBHIX JIMAEPOB B 9TOM o6nacT.

Tpetbe HanpasneHye HAIUX UCCRENOBaHUH — (PH3HKA KOHAEHCHPOBAHHBIX Cpell
9ro 6sicTpo pasBuBaowWAIc 06IACTh (hyHIAMEHTALHON HAYKM, CBA3AHHAY C WUCTIONE-
30BaHHEM SKCIIEPHMEHTANTBHBIX METOROB siiepHOM (DPM3UKH JUIT M3y4eHHs (PU3HUECKHX
ABJIEHHMI B TBEPABIX TeNax, XHAKOCTAX, HOBBIX CBOJICTB MarepHaloB. YHHKaNbHBIM
HHCTPYMEHTOM JUIS BTUX MCCliefoBaHHil o0menpu3nad Haw peakrop HBP-2.

Bonswoe Bausnne Ha nposoaumsie B OUSIU skcnepuMeHTanbHbIE HCCIIENO-
BaHHs OKa3IBalOT yyeHwle Jlabopatopun TeopeTnueckoit dusuku um. H.H.Boroo-
6oBa. B chepy HHTepecOB TEOPETHKOB BXOLAT NPaKTHYECKH BCE COBPEMeHHbIE pa3-
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Jenbl KBAHTOBOIi TEOpHM mojeit W yacTHU, TEOpHH (PyHIAMEHTAILHBIX B3aHMO-
neiicTBHIA, TEOPHH a1pa, (PH3INKM KOHACHCHPOBAHHBIX Cpell, CTATHCTHYECKOil Me-
xaHHKH. Hawn Hayudsle wikons B obyacTi TeopeTHYeCKOit PH3IMKH, OCHOBaHHKE
H.H.Borono6oBeiM,  [1.U.Bnoxunueseim,  A.AJlorynosem,  M.A.MapKosbi,
B.I.ConossesbiM, A.H.Tasxennase, I.B.LLInpKoBbIM, 1101b3yI0TC  BCEMMpPHBIM
npusHanuem. HaydyHaa penyTrauus kpynHeiilero B Mupe KoanekTHsa myOGHEHCKHX
TEOPETHKOB UPE3BLIYAiiHO BbICOKA.

IToMuMO TpeX OCHOBHBIX Halpas/ieHHii HCCNIEN0BaHHIT, B KOTOPBIX KOHLEHTPH-
pyeTcs AeaTenbHoCTs MHCcTuTyTa, rie cunpHbie Hayatbie no3nuun OUSIY sensiorcs
obuenpu3HaHHbIMH, HeoGX0OMMO OTMETHTH ycnewtsle paboTsl B Apyrix, Gosnee
Y3KHMX, HO TaKXe BaXHbIX Hanpasnenusx. Cloma MOXHO OTHECTH (hyHOAMEHTanb-
Hble M NPHKJIafHble 32134l paaHauroHHoi Guonornn. Ha cuuxpounknoTpone Be-
JIUCh IMHPOKHE MccnenoBanns 6nonornieckoii achheKTHBHOCTH NPOTOHOB, pe3ynb-
TaThl KOTOPLIX MCMO/IB30BATHCH NPH NOATOTOBKE NEPBBIX NMHIOTHPYEMBIX KOCMM-
yeckux mnosetoB. Ha Bcex yckopurensx u peaktopax HMucTutyTa w3yuaiorcs
MEXaHW3Mbl- NETATLHOTO M MYTaleHHOTO AEHCTBUA Ha XUBHIE KJIETKH MOHH3H-
pYIOUIUX U3NYYEeHHI C pasHbBIMHM (Pu3MYecKUMH xapakTepucTukamu. Ha cneunans-
HO C(POPMHPOBAHHBIX MYy4Kax NPOTOHOB H MHOHOB CHHXPOLUMKIIOTPOHA BEAYTCA pa-
GOThl, CBA3aHHBIE C JIEYEHHEM 3MIOKAYECTBEHHBIX Oonyxoneit y uenosexa. B HUncru-
TyTe paspaboTaHa METOAMKA MOMYYEHHS BEICOKOYHCTBIX PAlHOAKTHBHBIX H30TOMOB.
PaspaGorata MeTOAHKa H3rOTOBNEHNS BHICOKOI(MEKTHBHBIX MIEHOUHBIX SAEPHBIX
(unbTPOB, METOABI PATMOM3OTOMHOIO M PEHTIEHO(NIOOPECEHTHOIO aHATH3a,
NpHUMeHseMbIE B I€0JIOTHH, MEAULIMHE, OHOMOTHH U ap.

Hayauwiii notenunan OMSIM opranuuHO HONONHSETCH pa3BUTHIMH HayuyHO-
MH(OPMALHOHHBIMU ClyX6aMi M NPOU3BOACTBEHHON 6a30ii. OrpoMHBIM MOACHO-
PbEM NS YREHBIX ABAAETCH HAy4HO-TeXHMuecKas Gubnnoreka. Tpynsl MHOTHX KOH-
¢epenumit u nayunvie ny6nukauun OObEAHHEHHOTO HHCTHTYTA ONEPATHBHO Meya-
TAlOTC B M3gaTensckoM otaene. B OnbiTHOM Npou3BoaCcTBE M €ro OTAeNeHHsX
H3roTaB/IMBaeTCA He TOALKO YHHUKaIbHOE 00OpyIOBaHHE IS 9KCHEPHMEHTANBHBIX
YCTaHOBOK, HO M KPYMHbIE y3/ibl [JiS YCKOPHTeneil M peaktopos. DTH W ApyrHe
Npon3BOACTBEHHBIE noapasfeneHus obecneunsaiT apdekTnBHOE HyHKLHOHHPO-
BaHHe Haulero MeXRyHapORHOrO Hay4HOro LEHTpa.

Bonee noapo6usiii 0630p nposoaumeix B Uucrutyre paGor caenats 3mech, Ko-
HEYHO, HeBo3MOxHO. UX pesynbrarl B Buae Gonee 1000 nayunpix cTareil M aokna-
ROB HANPaBNSIOTCS €XErogHO B DPENAKUMH XyPHAIOB MHOTHX CTpaH MHpa M
OprkomureTsl Kondepenunii. [yGnukauitn OUSIU paccwinatores B 44 cTpaust. Yro
Kacaercs yposHs npoBoauMeIX B MHCTHTYTE HCceaoBanHmii, cieayer oTMETHTD, YTO
MHOIME U3 HUX YHMKaNbHB. MHCTHTYT SBISETCS OCHOBOMOMOXHHKOM MHOTHX HO-
BhIX Hayumbix nanpasnenuii. B OUSIM caenano oxono 40 oTkpeiTHii B 0GnacTi
busuxy, 3apeructpuposaHtbiXx B Coserckom Coio3e, UTO COCTaBIsAET NONOBHHY OT
obmero yucna. MupossiM HayuHbiM coobuiecTBoM npusnan npuoputer OUSIH B
OTKpbITHH 102—105-r0 aneMenTOB ¥ Gonblwoii BKNan B otkpsitue 106—108-ro
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aneMeHTOB. Kak npu3HaHue BAAILEroCs BK/ala HAWIMX YYEHBIX B COBPEMEHHYIO
hH3HKY M XUMMI0 MOXHO pacleHHTb MpeanoXeHue ApucBONTh aneMenty 104 umsa
«ayOHHit». BceMHpHO H3BecTHbI pe3ynbTaThl OYGHEHCKHX TEOPETHKOB MO H3y-
YeHHI0 aBTOMONEJIBHOCTH B CM/BHBIX B3aUMOAEHCTBUSX ¥ NpPaBHIaM KBapKOBOTO
cuera. ABropsl MHOTHX pabort, Beinonnsembix 8 OUSH, ynocroenbt MexayHapon-

HBIX M HAUHOHAIbHBIX NPEeMMi, APYTHX Harpap.

Csoumu ycriexamy OOBEAMHEHHBII MHCTHTYT BO MHOIOM 00s3aH LIMPOKOMY
MEXIYyHapOAHOMY Hay4YHO-TEXHHYECKOMY COTPYAHHYECTBY, KOTOpOE fBIAETCH
ORHHM W3 IMaBHBIX MPHHLHIMOB €ro AestenbHOCTH. [IpakTHUecKH BO Bcex Temax

nnana uccnenosanuit OUSIM ywacteylor yuenble M3MYECKHX HEHTPOB CTpaH-

yuactHutt Uucturyra. Tloanucanne 8 1970 r. CornameHns o HaydHO-TEXHUYECKOM
cotpynusuectse Mexay OUSU u TKAD CCCP crumynuposano wmpokyio npor-
paMMy COBMECTHbIX 3KCTEpUMEHTOB ¢ MHCTHUTYTOM (PM3UKM BBICOKHX SHEprui Ha
yckoputene B [IporBuHo. BaxHble HayuHble PE3ynbTaThl NOMYYEHbl B COBMECTHBIX
pabortax ¢ PoccuiickuM HayyHbIM LeHTpoM «KypuatoBckuii nuctutyr» (Mocksa),
Huctutytom aaephoit ¢usukun (Fatunna), HHcTHTYTOM TeopeTHuyecKoil U 3Kcnepu-
MeHTanbHOH ¢u3nku (Mocksa), HHcrutyrom spepHbix uccneposanuit (Tpomuuk),
Ousnyeckum  uHcrutytom  PAH  (Mocksa), Huctutyrom dmepnoii  ¢usnxu
M. T.H.byakepa (HoBocubupck).

YcnewHo pa3suBaercsd, 0coDEHHO B MOC/IEAHHE rObl, HayiHOEe COTPYIHHYECT-
BO CO MHOTMMH husudeckumu ueHtpamu [epmanuu, Hanuu, CLLUA, Ppanuuu,
Wranuu, Hiseiinapun, teeunn, SInonnn, IOAP u apyrux crpan.

C uenbio’ yKpenneHus COTPYZHHUECTBA K KOOPAMHALMM HAYYHBIX HMCCNERO-
BaHHii B KauyeCcTBe WICHOB YUEHOrO COBETa npurialiens: Begyie yuensie He TONb-
KO CTpaH-y4acTHHL, HO ¥ n3BectHbie u3uku LIEPH, 'epmanuu, Hranun, CLIA,
®paHuny.

B coorsercreuu ¢ cornameHusMu Mexny OHSH u DegepanbHeiM MHHHCTEp-
ctBoM no ofpa3osanuio u Hayke [epManuu, a Takxe ¢ BeHrepckoil akanemueii
HayK, HeMellKHe M BeHrepckue yueHsle paborator B naboparopusix OUSIH. IMon-
MHCaHbL corfauleHus o coBMecTHbIX paborax ¢ HauMoHaILHBIM HHCTHTYTOM SIIED-
Ho#M u3ukn Wranun, ¢ HauumonanbnblM MHCTHTYTOM (DH3HKH sapa M (H3MKH
gyactuu Ppanunn. B nocnenxee speMn corauleHyss NoanHcansl Takxe ¢ Komucca-
puaToM no atomuoii snepruu Ppanuny; ¢ DESY (Fepmaung); LBL, FNAL, BNL
(CILA); Uuctutryrom «Bunuar u Hucturyrom dusuku (KOrocnasus), Huctutyrom
6uodusukn AH Yexun u pagom apyrux.

Techbie koHTakThl ¢ LHEPH nMeoT MCKIIOUHMTENIBHO BaxXHOE 3Ha4YeHHe. YXe
25 ner ¢ 6onbmnM ycnexom npoxodst wkonst HEPH—OUWSHW qna monoasix y4e-
HbIX, pafoTatomux B 061acTH (HU3UKH BEICOKUX dHepruit. OObeNIHHEHHBbIH MHCTH-
TYT — Y4acTHHK KPYNHeHLIero HayyHoro npoeKTa, CBI3aHHOTO CO CTPOUTENLCTBOM
B LIEPH 6onsworo agponxoro xomnaiinepa (LHC). K stoMmy «MeranpoekTy», Ha-
LieleHHOMY B Oyayliee, yxe npHBIedeHbl COTHH YYEHBIX U3 pasHBIX CTPaH, NEeCITKH
HAay4HbIX LEHTPOB. :

VYyeHbie ¥ CNELIHANUCTBI TIPAKTUYECKM BCeEX na6opa70pnn u OnwiTHOrO
npou3soacTsa OObeAUHEHHONO MHCTUTYTA YYacTBYIOT B NOATOTOBKE SKCHEpHMEH-
TOB, M3roTOBNeHUU AetekTopoB no nporpammaM ATLAS, CMS, ALICE, a rakxe
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pa3paboTKe OTAENbHBIX y310B yckopuTens. B wone 1995 ropa 8 lyGue cocrosics
NpeacTaBHTENbHBIA MeXAYHAPOAHBIA CHMNO3HYM «PH3MKA W IETEKTOPEI Ha LHC».
Bonee 200 yuenbix u3 20 cTpaH npoBenH WHpOKoe OOCYXIeHHE BOMPOCOB CO-
TpYAHMYECTBA HAYYHBIX UEHTPOB, BOB/MeYenHbIX B npoekT LHC.

OUSH kak MexayHapoaHad opraHu3auus MPUHUMAET MEPHI K YCTaHOBJIEHHID
KOHTAKTOB Ha B3auMosbirogHoil ocHoe ¢ IOHECKO, MATATD, Esponeiickum
thuzndeckum obuiecTsoM, MexayHapoaHbIM TeOpeTHYECKHM LieHTpoM B TpuecTe.

PazsuTiie HayuHbIX CBR3¢H CO3MAET MEPCHEKTHBY MApTHEPCTBA C TAKUMHM CTpa-
namu, xak Kurail, Apabckas Pecnybnuka Eruner, 10xunas Kopes, HOrocnasus u
ApYTHE.

OOBbEAMHEHHBI MHCTHTYT YXE [AaBHO Ha3blBAOT HayyHOH HIKONOM Bhiciuiei
KBaTH(HKAUMH. DTy WIKOMY NPOLUUTH MHOTHE YYEHHIE U HHXEHEPH CTpaH-Y4acCTHHLL
UnHcTHTyTa, 30€Ch BBIPOCIH TANAHTIHBLIE YUEHblE H PYKOBOJUTENH HayKH B CBOMX
crpadax. Takaa pons OUSIM 6wuia npemonpeneneHa, npexpe BCEro, Ha Jramne
topmupoBannsd Mucturyra. Ina paGorsl B OMSIM Gsutn npurmaiieHs! KpymHbIe
yyeHble — co3gaTesld akTuBHO paboraloimx Hayudsix wkon: J.H.Bnoxunues,
H.H.Boromwo6os, B.H.Bekcnep, b.M.Ilowtekopso, I'.H.®nepop, HW.M.Ppank.
BMmecTe ¢ HuMu B JlyGHY NpHEXalH MX yueHHKH, CTaBLIME B CBOIO OYEpENb Hayu-
HbIMH PYKOBOJAHTENAMU MOJIOALIX ydeHHX. B GopMUpOBaHHH OCHOBHBIX HAyYHBIX
Hanpas/ieHUit ¥ pa3sBUTHM MHCTHTYTa NMpuHUManM ydactHe BblOaloIuHecs OU3NKU:
AM.banann, H.H.Tosopyn, B.Il.Jxenenos, H.3papa, J.Kum, 5.Koxewnnuk,

. KJlanuyc, Jle Ban Txuem, A.A.Jlorynos, M.A.Mapxos, B.A.Marsees, M.I'.'Me-

wepaxkos, [.Hamxakop, Hryen Ban Xvey, Jl.Ilan, I'.[loze, B.M.[lonrexopso,
B.I1.Capanues, H.Connom, A.Caupynecky, A.H.Tasxenumze, U.Ypcy, X.Xpucros,
A.Xpeinkesny, L. Huneiika, U.B.Yysuno, @.J1.1anupo, [.B.[1lupkos, a Takxe B
nocneaywuue rogsl B.JI.Akcenos, L[.Beos, 10.I1.Oranecan, P.Iloze, H.A Pyca-
Kosny, U.A.CaBun, A.H.Cucaksan u apyrnme. B HacToslee BpeMst CpeAM ydeHBIX
Huctutyta 6 akaneMukoB M 7 4lEeHOB-KOPPECNOHAEHTOB akaneMHil Hayk, Gonee
200 nokropos u 640 kangumaro Hayk. OrpomHbiii HaydHblil norenuuan MHCTHTY-
Ta, TBOPYECKHH H NEMOKPAaTHYHBIl XapakTep B3aHMOOTHOLIEHHH pabounx Kon-
JIEKTHBOB — BCE 3TO CO3ATI0 MPEKpacHble YCIIOBUS. A1 BOCIIUTAHUA TaJaHTIHBOH
MOJIOfEXH. '

Bonee 30 ner B QyGune neiicteyer ¢ununan HUUA® MIY. B 1991 r. co3nan
YueGuo-nayunniit nentp OHUSH, ¢ 1995 r. B Uncrutyre paGoTtaer acnupaHnTypa.

Heckoneko ner Hazax pykosogctso OUSIH, ¢ onobpenns Yyenoro coseta U
Komurera [Monxomounsix [IpencraButeneii, NpucTynuio K peanu3aluu HOBOW
KOHuenuuu pa3sutud HHcTHTYTa: mocreneHHoMy npespauteHuio OObeRUHEHHOro
MHCTHUTYTa B MEXIYHAPOMHBIA LIEHTP, B KOTOPOM (byHIaMEHTaNbHAad HayKa H MHXKe-
HEPHO-MeToAMYecKHe pa3paboTKU HHTETPHPYIOTCS ¢ 00pa3oBaHHEM.

ITo unnumaruse aupekunn OUSAH, npu akTHBHOH nomuepxkke AKaleMUH
ecTtecTBeHHbIX HayK Poccuiickoit ®enepauun u agmunuctpauvd MockoBckoit
obyjacTH M Hamero ropoma co3maH MexayHaponuelii yHuepcuter «yGHa».
B 1994 r. ynusepcuter npunsn nepseix 115 ctynentos, a 8 1995 r. — eme okono
200. HoBblii yHMBEpCHTET HanaXuBaeT CBA3H C YHMBEPCHTETAMH pa3HBIX CTpaH,
BeReT oOMen yueGHBLIMM NporpaMmamu, nnaHupyercs obmen. crymentamu. JIyOHa
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Bce Goitee NpHOGpeTaeT YepThl YHUBEPCUTETCKOTO ropoaa. Ml yBepensl, ¥To o6pa-
3oBatenbHas nporpamMma OWSIM nocnyxuT pelenuio CTparerHyecku BaXHOW 3a-
a4y TpPUBICYEHHS MOJIONEXH B HayKy M OymeT OmHMM M3 mnyTeil uanbneumero
pa3BHTHﬂ Hucruryra. e

- IlonBops MTOrM AEATENBHOCTH Oﬁbeuuﬂenﬂoro MHCTMTYTa Ha MOpOre ero
N4TOro RECATWIETHS, CIELyeT OTMETHTbH OOMNblNe TPYRHOCTH, KOTOpbiE UCTBITHIBA-
et B nocnegHue rogsl Mucturyr. UssecTHoie hrHAHCOBBIE OCIOXHEHHS NOCIENHHX
JieT IIPUBENH K COKpalleHHio (hMHaHCHPOBaHWA HayyHoil nporpammsl. [lonoxenue
OCJIOXKHSETCS HECBOEBPEMEHHBIM H He B MOTHOM 00beMe BHECEHHEM JI0NEBLIX B3HO-
coB crpaH-yyactHul OUSIH. Bonbuioe HanpsxeHue BBI3BIBAIOT BONPOCH COLUANTb-
HOl. He3auWIIeHHOCTH coTpyaHuKoB. Huskas 3apaborHas nnara He MoXeT obec-
TIEYHTh HOPMAIBLHOIO XH3HEHHOrO YPOBHS COpr}lHHKOB [OCTPO CTOHT BOMpPOC €
-.ofecrieyeHHeM XHUITbEM.

CospeMenHsliii Haquo-Texx-mqecxuﬁ NOTEHUHAN, a TaKXe BbICOKad KBIM-
¢dbHKauns CHELMANUCTOB M HX SHTY3Ma3M NOMOMH HHCTHTYTYy coxpaHuTh cBOM
MEXIYHapOIHbIE NMO3ULIHH U NPOABUHYTHCS BNEpeN B psle HAyYHbIX HalpaBieHHIA.
H ne cnyuvaiiHo, YTO MHOIHMe YCTaHOBKM ObUIM cO3laHbl B mocnenHue roasl. Tak, B
ocHOBHOM cuiiaMu MlHCTHTYTa MeHee ueM 3a 4 roia nocTpoeH UMKIoTpoH Y-400M,
B TEYEHHE 5 JIeT co3maH HYKIOTPOH — HEpBblil B MHUpE CBEpXMpPOBOASIINIA YC-
KOpHTENb penaTUBUCTCKUX sigep. Co3maHbl HOBblE KPYMHble 3KCMEPHMEHTaNbHbIE
¢pusnyeckue ycraHoBku. [ HEKOTOPHIX 3KCHEPUMEHTOB Oblila MCMO/Ib30BaHA afl-
naparypa, NnpHBe3eHHas U3 JPYruX HayuHbIX LEHTPOB.

HHCTHTYT OCHalIeH MOIMHBIMH M ObICTPOIEHCTBYIOLUIMMH BbIYHCIUTENLHBIMH
CPEACTBaMH, HHTETPUPOBAHHLIMM B MHPOBbIE KOMIIBIOTEPHbIE cetH. CneuHanucTbl
OHSIN aKTHBHO y4acTBYIOT B MeXAYHapOAHHIX Ko/abopaumnsax, CBI3aHHBIX ¢ pa3s-
paboTKO# KPyNHBIX SKCIEPHUMEHTANbHBIX YCTAaHOBOK. PaspabarbiBatorcs nepenex-
THBHBIE MPOEKTHI.

XopowMM NOACNOPhEM K SBHO HENOCTATOYHBIM CpEACTBaM GIOIXETHOro
thuHaHCHpOBaHUA CTalM JieHeXHble CPEICTBA LieJICBBIX HALHOHAILHBIX MPOTPaMM,
IpaHTHl pa3HelX ¢OHAOB. B psane cnyyaeB SKcIiyaTauus ycKOpHTeneil onnayusa-
J1aCh MOJIb30BATENAMHM M3 APYTUX HMHCTHTYTOB. Jlupekuus HMHCTHTYTA MOCTOAHHO
HILET HOBblE BHEOIOMXKXETHbIE UCTOUHUKH MOANEPXKKH HAIIKUX HAYYHBIX NPOrPamMM.

‘B okta6pe 1995 ronpa OMSIM nocerunu npemsep-munuctp Poccun B.C.Uep-
HOMBIDIIMH M PYKOBOIMTEIM MHHHCTEPCTB M BenoMcTB Poccuiickoii ®egepaun.
DTO CBUAETENLCTBYET O BHUMAHHMM POCCHHCKOINO NPaBUTENBCTBA K npobnemam
MeXIYHapOXHOrO LEHTpa HaykH. [JIaBHbIM MTOrOM BH3MTa SBMIIOCH MOANHMCAHHE
Cornawienus Mexay npasutensctsom P® u OUIU 06 ycnosusx meaTenbHOCTH
OHSIHU B Poccuiickoii @enepanun. Ilocne pusnra B.C.UepHombipann nan psg KoH-
KPETHBIX IOpyyeHUi, Gonbliag yacTh KOTOPHIX yXe€ BbinmornHeHa. Mel HazmeeMmcs,
4TO M BNpeAb BHICLIEEe PYKOBOACTBO POCCHH, HA TEPPUTOPHU KOTOPOi pacnonoer
Hucruryr, Gynet okaspiBate OUSIH BHUMaHHe U MONAEPXKKY.

. Homenrnmit 106uneit Ham MHCTHTYT oTMeuaeT Ha py6exe cronetuii. 5 yse-
peH, uto u B 6ynymem ponb OHUSIH kak opHoro u3 ¢narManos ¢yHIaMeHTanbHOM
HayKH YAacTcst COXpaHHTb.

Cnacubo 3a sHuManue!
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A3EPBAHJI’KAHCKAA PECIYBJIHKA

Hopozue Opy3ea, anyboroysaxaemoie oyoHenysi!

Cezo0Ha 6 ucmopuu Q6veOUHeRHO20 UHCMUMYmMAa A0EPHBIX UCCe008aHUN 3HA-
Menamenvnbili OeHv. Copok nem momy naszao, ¢ 1956 200y, no unuyuamuse Cosem-
cko20 Cow3sa 6bn co30an eéaw UHcmumym, obveOunuuuil yCURUA YHEHbX PAOa
'CMpaH 6 npogederul GyHOAMEHMANLHbX A0EPHO-PUIULECKUX UCCAEO08AHU.

3a smu 2006t Hucmumym npespamunca 60 GCEMUPHO U3BECHMHbBII HAYUHbI
YEeHmMp, 8 KOMOpOM (PyHOAMEHMANbHBIE UCCACO0GAHUA 6€COMA YOAUHO UHMEZDU-
POSAHYL C NPUKAAOHBIMU PAIPAGOMKAMIL U YHUBEPCUMEMCKUM 00PAI0CAHUEM.

Huine OHAH asnsemcs, no cywecmsy, eOuHCmeeHHbM 3hhrekmusro paboma-
HOWUM MEXOYHAPOOHBIM Yermpom cmpar Bocmounoit Eeponst, Azuu u Jlamunckoi
Amepuku.

Ha cuemy cnasnbix Oy6HeHCKUX (Pu3UKO8 MHO20 NEPEOKAACCHBIX OOCMUKEHUIL.
Hocmamouno ommemums, 4Ymo OKOO NONOGUHBL MUPOSHX OMKpumuil 8 cbaacmu
A0epHol pusuxu, 3apezucmpuposarnbix 8 CCCP, npuxodumca Ha oonio OHAN.

Hybua ecezda Gyoem cunoHuMOM ebicuiezo peiimunea ¢ Hayke. IIpeomemom .
gceobweit 20p0OCMU  AGAAIOMCA UWIKOJNbL, OCHOBAHHBIE GENUKUMU YHEHbIMU —
H.H.Bozomo6oewm, . JI.HU.Bnoxuniyjesoin, B.H.Bexcaepom, B.M.Tlonmexopso,
I'.H.®neposvim, H.M.Dpanxom u op.

Ob6vedunennniii uHcmumym obaa0aem U36eCMHbIM 6 MUpe YHUKANbHbM U nep-
BOKAACCHbIM IKCNEPUMEHMANLHBM 060PYO06AHUEM, MOWHBMU U Obicmpodeiicmeay-
IOUUMU BLIYUCTUMESIBHBMU CPEOCMEAMU, UHMEZPUPOBAHHHMU 8 MUDOBbLE KOMNbIO-
mepHbie cemu.

Tpydno nepeoyernums pons Hucmumyma 6 COXpaHeHUU HAYUHLIX KAOPOE Gbig-
wezo Cosemckozo Cow3a, 6 opzanu3ayuu 3ppexmusHoii pearusayuu HAYHHHIX
npozpamMm NOCPeOCmeoM WUPOKOL MexXxOYHAPOOHOU koonepayuu. Beicokoli oyernku
docmoino cmpemnenue HHcmumyma 60CCmMaHOSUmMb HAPYUIEHHblE HAYYHblE KOH-
makmst co cmpanamu u npexode écezo ¢ CHI, cozoamb edunoe unmennexmyans-
Hoe, HAYYHO-MEXHUHECKOE NPOCMPAHCMEO.

Hawm ocobenno npuamno ommemume yuacmue yuensix Azepbaiioxana e npoz-
pammax OUAH. Hawe compyonuuecmeo ¢ OUAH umeem nemanyio ucmopuio yc-
nexos u focmuxkenuil. A3epbail0XancKkue yueHvle COBMECMHO C YYeHbIMU Opy2ux
cmpaH ywacmsyiom 8 kawecmee COUCnOAHumeneil ¢ Haubonee axuuix pabomax
OUAH. Compyonunecmeo ¢ OHAH nozeonuno Hawum yueHviM yuacmsoeams 6
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SHINONHEHUU OOHOZO U3 2AEHBIX HAYUHBIX NPOEKMOS, pa3pabamviedeMbiX 6 Kpyn-
netimen Esponeiickom yenmpe adepruix uccaeoosanuii (LIEPH).
Mo3goneme 8 ceazu co 3HameHameasHuM cobomuen, 40-nemuem OHAH, om

UMeHU gcex yueHbiX Akademuu Hayk A3epbaiioxana u om c60ezo UMenu, om oyuu
U UCKDEHHE NO30pAsUMb Jle2eHOAPHbLL KONNEKMUG YHEHLIX «BeHHOZ0» OHAH,
noxeaamos Kpenkozo 300p06bA 1 HOGbLX YCNexos.

Hcxpenne,

3.CAJIAEB
npe3udenm
Axademuu nayk Azepbaiidxana
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PECITYB/IHKA APMEHHA

Mnrozoysaxaemsie unenst Komumema Ionnomounvix Ipedcmasumeneii
I uneHsl Jupexyuu,
MHOZ0y8a)aembie COmpyoHUKU U zocmu
O6vedunenno20 uncmumyma A0epHulx uccaedosanuii!

Om umenu npasumenscmea Pecnybauxu Apmenuu no3opasiiio 6ac co caas-
nom robuneem OHAHM u om scezo cepdya xeaaio xoanexmusy Ofveounenno2o
UHCIUMYmMA AOEPHBIX UCCAEO0BAHUNL HOBBIX HAYHHHIX YCHEX08, OANbHelue2o
PACHUUPEHUA MEKXOYHAPOOHBIX HAYHHO-MEXHUMECKUX CEA3IEH, YCUNEHUA UHMeZpu-
posanun  (hyHOAMEHMANLHBX UCCAE006AHUI € NPUKAAOHBIMU  pazpabomxkamu u
YHUgepCcumemckum o6paz0eaHuem.

Yuenvie Apmenuu ceasamsl ¢ ydewstmu QOHUAN OagHumu u mennsimu ysamu
Opyx6ol U ONBIMOM COBMECMHBIX HAYYHWX uccaedosanuit. lloumu cpasy nocae 3a-
nYCKa epeéancKo2o NEKMPOHHO20 CUHXpOmMpPOHA Ha 3Hepauio 6 I'3B ¢ 1967 200y
yuenvte OHAU npunanu axmuenoe yuacmue 6 OCYWECMEACHUU NPEeYUIUOHHHX
UCCNeO0BAHUR INEKMPOMAZHUMHOA cmpykmypbl npomona u detimporna. Coemecm-
Homu ycunuamu Epeeanckozo eocynugsepcumema, Ep@U u OHAH 6una cozdana
Huskogonosar nabopamopus 8 AeaHckom coaepyonuke 6au3 Epesana, 20e enoc-
nedcmeuu Golau noayueHs OaHHbe NO peOKUM pachadam Aoep.

Heoyenuman nomows co cmoponst yuenwvix u cneyuarucmos OMAH 6una oka-
3aHA Npu CO30AHUU CAMO20 KPYNHO20 6 3aKaska3be Gbl4UCAUMENbHO-UIMEPUMETD-
Hoz20 yenmpa.

Imom nepeuens COBMECMHbIX YCUNUI MOXHO NPOOOSKUMb, HO OOCMAMOYHO
6yoem ckazame, umo OHAH coizpan eaxHyio poab ¢ CMAHMOSREHUU U DA3GUMUU
ACEPHOR hu3uKu U NPUKAAOHBIX ACNEKMOE MOl HAYKW 8 ADMEHUN, MaK Xe KaK u
6 noozomogke OmMEEHAVUUX COBPEMEHHBIM MPeGOGAHUAM GbICOKOKEANUd Y-
DPOGAHHBIX HAYUHBIX KAOPOE.

B nacmoawee spema, koz0a Hayuno-mexHudeckuii npoz2pecc OONXEH cmams
OOHUM U3 ‘2]AGHBIX YCAOSUIL XO3AUCMEEHHON 3P PeKmUSHOCMU 1 KOHKYPEeHRmMOoCcno-
Co6Hocmu, ceA3u cheyuarucmos Apmenuu u cneyuanucmos OUAH npuobpemarom
HOBWI CMBICKT U OONONHUMENbHOE COOEPXAHUE; CIMENeHb PA3GUMUA HAYKU 60 MHO-
20M onpedensem 3PPexmuUeHOCMb IKOHOMUNECKOI OeameasHocmu, o0b6OpOHOCNOo-
COGHOCMb U 3AWUIEHHOCMd 00Wecmea NO OMHOWEHUIO K Hebaazonpuamusim
NPUPDOOHBIM U AHMPONOZEHHYM hakmopam, ypoeeHs OYXOSHOH U NOAUMUHECKOU
Kyasmype: ¢ cmpare.
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Apmenua — cmpana-yuacmuuya OHAH ¢ 1992 200a; 6 cuem ceoezo done60z0
83HOCA OHA, 6 uacmuocmu, nocmasasem CBY-o6opydosanue oaa npoexma HPEH.
Mruozue yuenote Apmenuu, akmusno pabomarniyie 6 HACMOAIYeEe 8PEMA 8 pecnyl-
AUKE, 6 NEPUOD CE0E20 CHMAHOBACHUA UCHHIMAN HA Ce6e GAazomeopHoe eAUAHIE
sceMupno usgecmuslx Hayurolx wxon OHAHU, ocnosanuwnix H.H.Bozono6oseoin,
B.H.Bexcnepom, b.M.[lonmexopso, I'.H.@reposuin, H.M.@pankom. He ooun deca-
MOK MONOOBIX CREYUANUCMOSE U3 APMEHUU NOGLIUAIOM 6 HACMOAUEE SPEMA CEOH
keanuguxayuro ¢ OHAH. Yuenste Apmenui 20p0amca mecHuMU CEAZAMU C YUe-
HoiMu O6beOUHEHHOZO0 UHCMUMYMA, CMABWEZO CUHOHUMOM GbICILE20 DeltmiHza
8 HayKe.

Ewe paz om Oywu xenaw ecemy xoanexkmugy OHAH Gonvwux nayunsix ycne-
X086, YeneycCmpemMaAeHHOCMU It NPEOAHHOCMIL HAYKE, ONMUMUIMA 8 HAlue HEnPOCmoe
8peMa, KpPenKkozo 300p06bA U CHACMbA.

Munucmp nayxu u obpaszosanus
PecnyGnuxu Apmenuu
B.rHYHH
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PECITIYBJ/IHKA BEJIOPYCCHA

Konnexmuegy
O6ve0UHeHH020 UHCIMIMYMmMA A0ePHBIX UCCAE008aHUI

Hozsoneme mne om umernu npasumenvcmea Pecnybnuxu Benapycs nosdpas-
ump 6ac CO CAGHBIM 100UNeEM — COpOKQNemueM co OHA OCHosanua Huncmunyma.

O6beOunenHblil. URCMUMym AOEPHBIX UCCAEO08AHUI CO30ABANCA 8 MANKENbLE
2006l NOCNIEGOEHHON PA3PYXU MPYOOM U MANAHMOM YHEHBIX MHOZUX CIPAH U3 PA3-
HBLX Y20JIKO6 Hauwieil naanemsl. Dmo cmMpemienHue K 603POKOEHUID, K NOIHAHUKD
OCHO8 MUPO3OAHUA CAUNOCL 8 €OUHbLL NOMOK HAYYHOU MbiCAU, OaecmAawmux uoeil,
naanos, Hadexo. H Gpuriuanm saceepkan. Yxe noumu nonsexa — a »mo He Ma-
Abll CPOK ~— Mbl 3HaeM Gawt HHCmumym Kax UCMOYHUK CMENbIX NpOEKmo8 U
2enuanvHoix omxpoimuii. Ce200HA HEMBICAUMO NPEOCMAGUME MEOPUIO NOAA, PUIUKY
yacmuy u 6blCOKUX IHep2auil, A0epHYI0 Pu3uxy aumennsimu exaaoa OHAH. -Heso3-

T MOXHO NEpequUcIums Oaxe HebOAbUyI0 OON0 UMEH, OMKPbMbiX 30eCt MUpy, —

naypeamoe Hobenesckoi npemuu, 'ocyoapcmeennon npemuu CCCP, npemuii co-
I03HbIX pecnyOnukK.

Heamensnocme aabopamopui Hncmumyma — X0powo NpOOYMAHHAA U
Op2AHU3I0BAHHAR — pA3GUEAEMCA WUPOKUM gponmom. Hemvicaumo «3axpoime»
00HO U3 HANPABAEHUH, He HAHOCA NPU IMOM YOap U NO MHO2UM ODY2UM HAYKAM.

Cywecmeosanue pada uayunsix ompacaeii 6 Pecnybnuxke benapycs Gono 6ol
HeGOIMOXHbM 0e3 MeCHO20 83aUMOOeiicmeus U COMPYOHUHECMEA OeNopyCCKUX
yuenvix ¢ OHAH. [Ipuuunoit momy — u YHUKANbHAA IKCNEPUMEHMANbHAA ba3a, u
docmyn k ceexeill unopmayuu, U, WMo, HAGEPHOE, CAMOE EHHOE, — BOIMOX-
HOCMb NA0O0OMEOPHO20 00WeHUA C YHeHuMU 6aitezo Hucmumyma. B smom naane
HENb3A He omMemums UCCACOO0BAHUA NO PAOUOIKONO2UU U meOuyuHe: 6e3 HUX He
paspewums nawy 06wy npobaemy — mpazeouo Yeproboina.

OHAH no npasy moxHo Haleams Ky3uuyeit xadpos. Bawu nayunvie wxons
BOCRUMANU MHO2UX GbIOAIOWUXCA YHeHbIX U Cheyuaaucmos. 30ece yapum ammoc-
@epa coszudanus, meopuecmsa. He oono noxonenue gusuxos Hawei pecnybauxu
8bIpOCRO u 603IMYKANO 8 cmenax aabopamopuii OHAH. H cezo0na onu — camo-
CMOAMeNbHO MbICAAMUE U HABCE20a NPeOaHHble udeim u Oyxy «alma mater» —
IHmy3uacmst U meopysbl HAYKU.

Ob6vedunennwiii uncmumym ecmynun 8 nopy apeaocmu. OH yxe onsimeH, 4mo-
Ob «omdenums 3epna om nnesen», umobvr esicmoams neped noGumu mpyo-
hocmamu, komopoie necem ¢ coGoi epema, HO npu IMOM OH 6ce20a MONOO U IOH,
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6cez0a ObUUUm XaxOoi CeepueHull, HEYCMAaHHO MEopum, npuoymwiéaem, npo-
6yem. ) )

Kenaem eauemy KOANEKMUGY CMENO20 NOAEMA MEOPHECKOU MBICAU, UCNON-
HeHUA BCEX 3AMBICAOE, COXPAHEHUA NPUCYWE20 eMy NOMERYUANa U 3Hepeul & pabo-
me, POXOEHUA OPUSUHANLHBIX UOEIL U 3AMeHAMENbHbIX pesyasmamos!

Munucmp o6pa3zoeanus U HayKu
Pecny6auxu Benapyco
npogpeccop B.H.CTPAXEB
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PECIIYB/IHKA FOJITAPHA

K yuacmuuxam rbuneiinozo cobpanua
no cayuaro 40-nemua obpazosanus
O0vedunennozo uncmumyma

ADEPHBIX UCCNe008anUll

[Ipazonoganue copoxkanemuezo wobunes O6beOUHEHHO20 UHCIMUMYMA A0EPHBIX
uccne006aHul AGRAEMCA NOOXOOAWUM NOBOOOM -SbpA3UMb CE0U HYECMEA Y6a-
JKEHUA U CUMNAMUU K OOHOMY U3 BOAbIUUX MUDOBHX YEHMPOS (PUIUHECKUX HAYVK.

Ha npomaxenuu nemsipex oecamunemuit Obvedunennstit uncmumym ¢ Jv6-
He 3aHUMaem nepeodoeoe Mecmo 8 UCCACO08AHUAX HA WUUPDOKOM HAVHHOM PpOoH-
me — om Qu3uku A0pa, InemMeHmapHeIX Hacmuy, peaKxmoposg u yckopumeneii 00
npobnem skonoczuu. Bedywee mecmo Ob6veduneHnHozo uHcmumyma AOepHuLX
UCCNe006aHUIL NPEeOONPEOENEeHO YeNbM PAOOM HIBECMHBIX € MUPE DVCCKUX Yue-
Hbix — cmpoumeneil u pykosooumeneii Hncmumyma: kak yxe yweowux om Hac
Hukonaa Hukonaesuua bozonwbosa, [mumpus Heanosuua baoxunyeea, Hnou
Muxaitnosuua ®Ppanka, I'eopzua Huxonaesuua Paeposa, max u ux 0ocmoiHux
npeemMHUKOS. ‘

Lybra, napady co ceoumu HAQyHHbBMU OOCHIUNECHUAMYU, UMEEM U CAABY 20P0-
0a ¢ ocobvm kaumamom. OHAQ AGAAEMCA MECHIOM COCPEOOMOYEHUA BbICO-
KOUHMENREKMYANBHBIX, CEOGO00OMBICAAUUX AIOOE, KOMOPUM NPU NI0GHX 06CmO-
Amenvcmeax yoaganoce 6uipazums U OMCMOAMb CE0I0 2YMAHHYIO 2PAKROAHCKY IO
no3uyuo.

Pecnybruxa Bonzapus, kak cmpana-coyupeoumens O0beOUHEHHO20 UHCMU-
myma, umeem ce200HA NOBOO OoMMemMumMs C60¢ NAOOOMEOPHOE YHACMUE 6 €20
pabome. B naGopamopuax Hybuet pabomanu u noayuunu xeanudurayuio oOe-
camky 6onzapckux yueHorx. Ce200HA OHU — cmepkKeHb GON2APCKON AOEPHOI
Pusuku. B HutHewnue mpyousie ONA HAWUX cmpau épemena paboma Obveou-
HEHHOZ20 UHCMUMYMA AOEPHBIX UCCAEOOBAHUIT NOABLIYEMCA NOAHON NOOOEPKKOI
Hayunou obujecmeeHHOCMU U OPZAHOE 20CYOAPCMEEHHOI sracmu Pecnybnuxu
Boazapuu.

Om gcezo cepoya xenaw camoezo Haunyuiuezo — ycnexa ¢ pabome, Mupa u
brazononyuus muozonayuonanvhoMy Koanexmuey HMucmumyma. C onmumus-
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MOM cMompio é éawie 6ydyujee, ko20a ObbeduHeHHbIl UHCMUMym A0epPHbLX UCCAe-

dosanuit ¢ Qybune scmpemum, yke 6 Hosom — XXI gexe, ceoli nonysexosoil .
wobuneil.

XKenro XEJIEB,

IIpe3udenm

24

Pecnybnuxu Bonzapuu

COLHAJTHCTHYECKAA PECIIYB/IHKA BHETHAM

JHupexmaopy O6vedunennozo uncmumyma 30€pHuX uccnedosanuii
yneny-koppecnondenmy PAH npogpeccopy B.I'.Kadwimescromy

I'ny6oroysaxaemuiii Bnadumup I'eopzuesun!

BeemHnamckue yueHvie cepoesHo no3opagaiiom OUPeKyui, yHeHvlx u 6ect Koj-
nekmug O6beOUHEHHO20 UHCIMUMYMA A0EPHbIX UCCAEO06AHUIL NO CAYHAI0 3HAMEHA-
meavro20 106unes — 40-nemus obpaszosanus Hucmumyma.

Boicoko yernum svioarouyrocs pons OUAH ¢ paseumuu ¢usuxu so Beemuame u
guipaxaem ecemy Koarekmusy Hucmumyma anyboxyio 6aazooaprHocms 3a yeHHYIO
ROMOUb.

XKenaem Uncmumymy OansHeiiuiezo pa3gumuAa U HOGbLX HAYUHHX OOCMUXEHUT
60 UMA MUPA, NpO2pecca U cHAcmsi HApooos Ha Jemae.

IIpesudenm HIIHT Bvemnama
axaoemux
HI'YEH Ban Xvey
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PECITYBJIHKA T'PY3HA

Jupexyuu O6veduHeRH020 UHCMUMYMQ A0EPHLLX uccnedoeanutl
Honnoisounsis NpedcMasumenin Cmpan-yLacmuuy

Pad npedcmagueuteiica 803IMOXHOCMU NPUSLMCME08aNb U no3opagume MHO- :

zonayuoHansubill koanexmus OBbeOUHEHHO20 UHCMUMYMA AOEPHbLX uccneoosanuit

¢ ceazu ¢ 40-nemuum wbuneem.

Hoes KOAReKMUSHO20 YHACTUA 6 (PYHOAMEHMANbHBX UCCAEOOBAHUAX He MONb-
KO camoyenna. Imo euje 0OHA BOIMOKHOCMY 2APMOHUNECKOZ0 COMPYORUUECmEa
npedcmasumeneii pasHbix HApOOOS U HAYHHHIX KO 8 €OUHOM NPOYeCce pascumus

MUPOBOI YUSUAUIAYUU.

Baw Hucmumym aenaem coboi noxasamensbHblil npumep kax 6 Oene paseumus .

Hayku, mak u 6 GOCNUMAHUL HOGHLX TNOKONEHUN YHEHHLX MUPOEO2O Kiacca. U
ompadHo, Ymo cpedu HUX eChb U Nnoanpeost 2pY3UHCKOil HAYKY; umo I pysus, He-
CMOMPA HA CAOKHOE NONOKEHUE, AGAAEMCA NONHOMOUHOU cmpauoﬂ-yqacmnuueb:c
O6vedunennoz0 UHCMUmyma A0epHbX UCCACO0BANHUTL U YCNewHo pa3gusaem c6oU
nomenyuan 6 Mol Kao4eeoi 06Aacmu IHAHUL.

Veepen, umo Hucmumym saw ecezoa bydem 6 uucne Prazmanos mupoeon

HAYHHOU MbICAU.

Hpeszuoenm I'pysuu
A.IUIEBAPTHA/3E
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PECOYB/IHKA KA3AXCTAH

Yeaxxaemsie xonnezu!

Kazaxcmanckue gusuku cepdeuno nosdpasnaiom gac ¢ robuneem, 40-nemuem
co OHA opeanusayuu O6beduHeHHO20 UHCMUMYMA AOEPHBIX NCCAeO08AHUIL.

Co30anue eawezo Hucmumyma ommuocumca Kk nepuoody, Ko204 HaA4UHANOCH
NPAKMUHECKOE UCNONBIOBAHUE AMOMHON 3HEpeUu 6 Mupneix yenax. Temnwl
pazsumus A0epHoit huuku nompeboeanu 66e0eHUA HOBBX (POPM COMPYOHUHECH-
sa. Tonvko obOveOuneHue ycunull HECKORbKUX CMPAH MO270 NO3EOAUMb CKOH-
YEHMpPUpOGams  MEOPHeCKUe CUNBL  YHEHBIX, a MAKRKE MAMEPUANbHbE U
mexHu4ecKue cpedocmsad.

Cmanoenenue u paszgumue O6beOUHEHHO20 UHCMUMYMA AO0EPHBIX UCCAE00-
sanui (OHAH) ceazano ¢ umenamu svioarowyuxca yuensix: A.M.banouna, H.H.bo-
2omw0b6oea, B.H.Bexcnepa, b.M.[Monmexopso, [A.H.Bnoxunyeea, H.H.l'osopyha,
B.I1.[Ixxenenosa, I H.@neposa, M.I Mewepaxosa, [.B.lllupxoga u dpyaux.

B mapme 1992 200a na cogewganuu Komumema [Toanomounvix Iipedcmasume-
el npasumenscme zocyoapcme — dnenos OUAU Pecnybauxa Kazaxcmawn 6wna
NpUHAMA 6 Cocmaes 3moi MexXOyHapoOHOU opzanuszayuu. Pewenue npasumeascmea
Pecnybauxu Kazaxcman o éxoxoeHuu 6 smy opzanu3zayuio b66lA0 C6A3AHO C 02POM-
HbIM  MeXOYHapoOHbiM agmopumemom OHAH u moit Goaswoli nomowso 6
pazeumuu CO6PEMEHHON HAyKU, Komopylo ox oxka3zweaem Pecnybauxe Kazaxcmah.

Compyonuuecmso kasaxcmanckux usukos c yuenomu OHMAH nawanocs
npakmuuecku ¢ Momenma e2o omrpsimua. Ilposedenue cosMeCmMubIX IKCNEPUMEH-
mos, yuacmue 8 pabome pa3NUHHBIX KOH(EPEHYUL Ut COBEWAHIIT 6 IHAHUMENSHON
cmenenu cnocobemeosanu pasgumuro 6 Kaszaxcmane adeproii u meopemuueckoit
Pusuku, uauxu GoICOKUX IHEPZUI U INEMEHMADHHIX HACMUY, (UIUKL MEePO020
mena, paouayuOHHO-GUONOZUHECKUX UCCREO06AHUI, MAMEMAMULEecKo2o MO-
denuposanua.

Heoyenuma pons OUAHU e nodzomoexe nayunwix kaopoe oaa Kaszaxcmana.
Tonsko 3a nocnednue 2006 3awuugeno 3 dokmopcekux u Gonee 30 xanduoamcxux
ouccepmayuii C UCNOALIOEAHUEM IKCNEPUMEHMANLHULX OGHHBIX, NOSYHEHHYMX 8 COM-
PyOHusecmee ¢ OUAH. Mnozue yuenvie Kazaxcmana agasiomca coagmopamu Ha-
YUHbIX  nybauxayuil, NOAYUUGIUX MEXOYHAPOOHOE NPUHAHUE U OMMEHEHHHX
npemuamu. Compyonuyecmeo yuenwtix OHAHW u Kazaxcmauna npodoaxaem
pPassueamsca. Toavko 6 ucmexwiem 200y Ka3axcmamckue (Gusuku RPUHUMAnU
yuacmue ¢ uccnedoeanusx no 15 uz 26 mem nepsozo npuopumema u no 8 memam
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émopozo npuopumema HAAHA Hayuno-ucmeooeaméﬂbcxux pabom Hucmumyma.
B nacmoawee epema ¢ OMSAH cmazkupyromca, ynacmeyiom 6 Mex0yHApoOHbIX HA-
YuHbIX npoekmax okoao 50 compyOHUKOE u3 pasnudHex yupexoenuit Kasaxcmana,
15 compyonukos 3axniouunu oonzocpounsie konmpaxmor ¢ OHAH. '

Omumeuas caaensiit obuneis OHAH, yuenvie Kazaxcmana om oywu no3opagas-
I0m C6OUX KOANE2, KEAAIOM UM KPDENK020 300P06bA, MEOPHECKUX YCNEX08 U 8bipa-
KAIOM YBEPEHHOCMb 8 OANbHeltuleM YKPENeHUl U PA3GUMUN HAWUX MEOPHECKUX
ceazeil.

Munucmp-npe3udenm
B.C.LIKOJIBHHK

Hoanomounwiii Ilpedcmasumens
npasumenscmea

Pecny6auxu Kazaxcman ¢ OH}IH
B.H.OKOJIOBHY
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KOPEHCKAA HAPOJHO-NIEMOKPATHYECKAS PECITYBJTHKA ———

I'ny6oxoyeaxaemuiti Bradumup I'eopauesuu!
I'ny6okoysasxkaemoie compyonuxu OHAH!
I'nyGoxoysaxaembie ynacmuuxu!

Co Oua ocnosanua OObeOUHEHHO20 UHCMUMYMA AOEPHHIX UCCAE008AHUL
npoutro 40 nem. C amum ro6uneem om umenu naweit denezayuu u Ionnomounozo
Mpedcmasumens KHAP ¢ OUAH npesudenma I'nasnozo ynpagaenus no amomHoil
suepaun npogeccopa Jlu 3ai Cena zopauo nosopagaaio oupexmopa Hucmumyma
Braoumupa I'eopzuesuua, écex compyduuxoe I YHACMHUKOE 3MO020 MOPXKECMEEH-
Ho20 3acedanud.

3a npowedwue 40 nem OHAH npexpacro 6unONHAR CBOW0 MUCCUIO U BbIPOC 6
MUPOBOI HAYHHOBLIL YEHMD, 20€ 8 WUPOKOM Macumabe edymcsa GyHOAMEHMANbHbE
U npuKkIaoHbie UCCAe008aHUA 6 obracmu cospeMenHon a0epHoi guzuku. B OHAH
COOPYKEHb PA3AUYHBE YCKOPUMENU, HETMPOHHbLE UMNYNbCHBIL AMOMHBLIL peaKmop
i Opyzue COBPEMEHHbIE YCMAHOGKU ONA HAYHHHIX 3xcnep1meumoe, komopuie 3¢h-
hexmusno pabomaiom.

3a smo epema Hucmumym OmKkpuin Hosble 3neMeHMbl U MUKpOHACMUYbL U
O6BbACHUNL 3AKOHOMEPHOCMU OGUXEHUA MUKDOMUDA, MeM CAMbiM 6Hec OORbUlol
6K1a0 6 pazgumue MUPOGOLL HayKu u mexHuku. JJocmuznymot 6onbwiue ycnexu u 8
UCCREO06AHUAX NO (PUIUKe BbICOKUX IHEp2uii, (pusuxke KOHOEHCUPOBAHHHIX CpeoD,
HeumpoHuHoil u keanmosoi gu3suxe. B OHAH pabomanru wupoxo u3gecmuule 8
Mupe yuenvie, ¢ mom uucne H.H Bozomwbos, H.M.®pank, I'.H . @aepos u op.

40 nem OHAH — 3mo nnodomeopHuiii nyms, HA NPOMAXEHUU KOMOPO20
docmuzHymbt HAyuHble yYCnexu, APKO NPOAGUAUCH OpYX0a, COMPYOHUUECMEo, Co6-
MECMHBMI YM U -YCUAUA YdeHbIX U3 pasHux cmpax. Hawa cmpana xax oona u3
cmpan-unuyuamopoe co3oanua OHAH ¢ nepsozo xe OHA yupexOeHus 6Hecna
6K1A0 6 yKpenneHue u HaAyuHo-mexHuueckoe paizgumue Hucmumyma u axmugHo
yuacmeoeana é ezo HayuHou deamenvHocmu. B meuenue 40 nem neckonvko comen
YueHvix HQuieli cmpanst noayuunu 30ech 60avuoii onvsim. Ce200HA OHU uzpaiom
27AGHYI0 POAb 6 HAYHHO-UCCRE008AMENLCKUX U 0OPA308AMENBHOIX YHDEXKOEHUAX HA-
wen cmpanut. :

A zopxkyce mem, umo Hawa cmpana KaK UHUYUAmMop coa()aumz OHAH c nep-
8bLx OHell yuacmgyem @ cogmecmHoii HayuHoit pabome. Ce200ns Hnemumym npeea-
pamuaca ¢ Mupogoll YyeHmp HAyHHsX UCCAEO08AHUTI, HMO AGNAEMCA Pe3y bMAMOM
SHEp2unHbX yCunull 6CeX CMpPAaH-YHACMHUY, CAMOOMEEPKEHHO PaBomaouux Oni
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pazsumus OHAH. H mo, umo OHAH pa3zsusaemca, gonpexu CAOXHON 06CmanoeKe
U 8CAKUM NPENANCMBUAM, MEEPOO YOEPKUBAA CBOU NO3UYUU KAK NPUIHAHMHIIL 6
MUpe HAYYHBLL YeHmp, C6A3AHO C SHEPZUMHOU O0eAMENbHOCHbIO COMPYOHUKOE U3
PA3HuX CMpan hoo PyKosodcmeom oupexyuu Uncmumyma.

A om écezo0 cepoya xo4uy noxenamv HAUTYHULUX YCNEX06 6 GLINOIHEHUU NAAHA
Hayunsix npozpamm OHAH na 1996—1998 200vt u meepdo ysepen 6 mom, umo
Hrcmumym ewe Gonee ykpenumca u b6ydem pazeusamoca. A xomen 6u ewje pas
no3dpasums écex compyonuxoe OMAH. Xenaw eam Kkpenkozo 300pogva, UCHOA-
HeHua xenanutt, cuacmesa u ycnexos. Cnacubo!*

KHM Xu Myn,

3amecmumensd 2eHepaivbHo20 oupekmopa
I'nagnozo denapmamenma

no amomnoit 3nepzuu KHJP

*CreHorpaMMa BBICTYILIEHHS.
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PECIIYBJIHKA KYBA

Yeaxaemsie nonHomouHsie npedcmasument i npedcmagumenti cmpan,
npucymcmeyrwoujue 30ecs!
Hopozue yuensie OHAH, damol u 2zocnooa!

Cezo0na mbt ¢ Gonvwum yoosaemsopenuem ommeuaem 40-nemue OHAH.
B 3mom OeHb Henb3a He cxaizams o ¢knade HMucmumyma 6 MUpogvio HAYKY U 8
u3yHeHue CMPyKMypsl MOOenu snemeHmapusix giaumodeiicmeuii. 40 nem OUAH
mecHO C8A3GH ¢ ucmopuell cogpemenHoll Hayku. QO0HO20 MONBKO HAYHHO0 HA-
cnedus, ocmagaennozo e2o co3oamenamu [ H.Bnoxunyeeoim, HU.M.Dpankon,
T.H.®neposvim, b.M.IToumexkopso u mHozumu opyzumu, 00CMamouHo OAR Mo20,
umoObl OYeHUMb, HACKOJILKO GeAUK 6KkAa0 Hucmumyma 6 muposyio’ Hayky. He me-
Hee 6AXHBIMU ONA MUDOBOIL HAYKU AGAAIOMCA KOHKDENHbIE OMKPLIMUA, COENAAHHbBIE
8 HUncmumyme 8 obaacmu C8epxXmMAXEAbIX INEMEHMOE, INEMEHMAPHLX HaACMIY U
meopemuueckoll u3uki, @ MAKKe 6KAAO 6 PA3GUMUEe MEXHONOZUU HAYHHbX UCCe-
006aHuil, 6 YACMHOCMU, MO OMHOCUMCA K UCCACO08AMENLCKUM U A0EPHbM peaK-
mopam, YCKOpUMeNAM U 0emexmopam 31eMeHMapHsx yacmuy.

Bce amu 20000 OHAH aensemca svioaoujumMca yenmpom compyOHU4eCcmaa
YHEHBIX PAZHBIX CMPAH U YEHMPOM 8O0CNUMAHUA MONOOBIX YHEHbIX, CAYXXUM NPEK-
PACHbIM NpUMEPOM NPAKMUYECK020 00beQuUHEHUA Pecypcos, 60U W mpyoa OnAa
QOCMUXEHUA AXHBIX HAYHHBIX PEIYALMAMOE 60 UMA ONA2ONONYHUA HEN08€HECMEA.

ITocne mpyonex saem, kozoa OHAU, necmompa Ha 6AuAHUE NEPEMEH,
npoucxodaumux 6 €20 CMpPAHAx-y4acmHuyax, NPOOOKANL CEOH OeAMENLHOCb, HA-
CMynun nepuod 60CCMAHOBAEHUA U KOHcoaudayuu Hucmumyma kaxk yewmpa
Mupogou Hayku. Heobxooumo ommemums OGOABUVIO PONb 6 3MOM NPOYECCE
oupexyuu Hucmumyma u noooepxxy cmpau-yuacmHuy.

B 70-x 200ax Ky6a cmana unenom OHAH. Dmo 6vno ons waweit cmpans
6onbwioil uecmplo, U XOMA 6 MO EPEMA Y HAC OEAQAUCH MOJLKO NepEble WAzl 6
pazsumuy A0epHOi HAYKU, KOAAEKMUE KYOUHCKUX COMPYOHUKOS O080bHO Bbicmpo
sspoc u oxkpen. Heckonsko OecAmkog KYBUHCKUX YHEHBIX U MOAOObIX UCCAE00-
6amenei NPUHUMAAW YHACMUE 6 COMPYOHUHECMEE, GEPUIUHON KOMOPOo2o cmaau
80-¢ 20061. Ynencmeo ¢ OMAH 6vino bonabiwoii noddepxKoil ONA Haleit CIMPans.
Mmuozue uz mex, kmo paboman e Jlybre, 3anumarom ceiuac vicoKue NOCHb 6
Hayunuix opeanuiayusx na Kybe. Mot 20poumca mem, 4mo HAWU yHeHble GHECAN
CKPOMHBIIL 6KAA0 6 HayuHyH Oeamenvnocms OHAH. '

v
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K coxanenuto, cobetmua nocaednux nem, npoucxodswjue @ Mupe, umenu Ona
Kybb1 cepvesnvie nocnedcmeus. Dmo 6pemMa MOKHO HAIGAMb OOHUM U3 CAMbLX
mpYOKbLX NEPUOO0E 6 HCMOPUU IKOHOMUNECKON KUIHU Ky6oi. Mot ne moanu cox-
paHumb my cmenexs Compyoruvecmea, KOmopaa 6sina 6bl KeaameabHoi u Heol-
XOOUMOIl ONA Haluelk CMPAHbL. YNOMAHYMble MPYOHOCMU He NO3GOMUNAU HAM 6bi-

noaHumse Hawu obazamenscmea neped OMAH, xoma 9o 3mozo Momenma mut 6cez--

da ux 6esozogopouno ewnoanaau. Haw unmepec x OMUAH ne YMEHbUUACA.
Hanpomus, my saunmepecosanst 6 npodonxenuu compyonuuecmea u uwgem $op-
Mbl U Rymu ONA docmuxenus 3moi yeau. K cuacmoio, Mot nocmenento npeodone-
8aeM MpYOHOCMU U yKe OeNaeM PeuumenbHbie WAzl 6 CAOXKHBX 6HEUHUX yc-
A0GUAX. B c8A3u ¢ 3mum A xomen 6ot ommemumes GONbWOE EHUMAHUE U noddepwcy,
xomopuie Mot nonywaem ¢ OHUAH, ¢ uacmnocmu, om oupexmopa Hncmumyma npo-
theccopa B.I'.Kaowwesckozo.

Mot yaepenst 6 mom, umo coobuya cmoxem Haiimu 63auMO8bI200H0e peluenue
6cex npobaem. HecMompa Ha MAKeNyI0 IKOHOMUHECKYIO cumyayuio, Haute 2ocy- -

0apcmeo noddepxusaem pasgumue Hayku, U no Mepe mozo, Kax 6yoym yayuwame-
CA YCAOGUA, Hawe compyOHuuecmeo GyOem pacuuupAmsCca u Hawe 6xaad e pabomy
OHAH yseaunusamoca. A xomen 66 no3dpasums ecex npucymcmayowux ¢ 40-ne-
muexm Hawezo Hucmumyma u noxenams ycnexos 6 6yoyujem.*

Hoxmap Xoce BJIAHKO,
3amecmumens npedcedamens
Azenmcmea no adepHoil Inepzuu
Pecnybnuxu Ky6a

*CreHorpamMMa BbICTYILIEHHS.
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PECIIYBJIHKA MOJI/IOBA

I'nyboxoyeaxaemurit Bnadumup I'eopzuecun!

IIpagumenscmeo Pecnybnuxu Mondoea wwem Bam u pykosodumomy Bamu
KOJINEKMUBY CEPOEUHble NO3OPAGNEHUA U HAUAYHWIUE NOXENAHUA NO CAYHalo
40-ii 20006wuHbl cO OHA obpazosanus OOveOUHEHHO20 UHCMUMYMA . AOEPHBIX
uccaAe008anui.

O6be0UHEHHOMY UHCMUMYMY AOEPHOIX UCCAE008AHUNl YOANOCo OP2AHUMHO
o0veOuHUmb PyHOaMeHmMabHble PUIULECKUE UCCIEO06AHUA C CO3OAHUEM U COBED-
WeHCMBOBAHUEM HOBERIUUX MEXHONO2UIL U C pA3GUMUEM YHUBEPCUMEMCKO20 00pa-
308aHUA 8 COOMEEMCMEYIOWUX 00AACMAX 3HAHUIL

Aenaaco MexOyHapoOHbiM HayuHuM Yenmpom, Hucmumym uzpaem eaxuyio
PONb KAK KOOPOUHAMOP uccaedosanuil yuenvix 18 cmpan — unenos smoit opaa-.
HU3aYUU U Cnocobcmayem WUPOKON HAYYHOU KOOnepayuu u unmezpayuy ¢ ge-

¥ oywpumu pusineckumu yenmpamu mupa.

B Pecnybnuxe Monoosa pazsumue Hayxu ¢ obaacmu meopuu A0pa, 3neMeH-
MApHLIX 4acmuy, CMamucmMuieckoll QU3UKL U GblCOKOMEMNEPAMYPHOI CEepxXnpo-
800UMOCMU 60 MHO20M OBA3AHO nOMOwU u noodepxke Bawezo Hncmumyma.

Hecamku cmydenmoe Monoaeckozo 20cyo0apcmeeHHoz0 yHusepcumema 3aKoH-
qunu ceoe obpazosarue ¢ Yuebno-nayunom yenmpe Hncmumyma. Cmaxupoexka u
acnuparmcKkas nod20MoeKa MOR00bX CReYyUAAUCcmos npusenu K Co30anui0 6 coc-
maee Akademuu nayk Monooest HayuHO20 KOMNEKMUEA, MECHO COMPYOHUUAIOWE20
¢ yuenvimu O6beOUHERHO20 UHCMUMYMA A0EPHBX UCCREO08AHUI.

Taxue ewoarowueca yuenvie cospemennocmu, kak H.H.Bozonwbos, b. M HOH-
mekopeo, I.H.®nepos, HM.®panx, H.H.Broxunyes u muozue opyaue, pabo-
maswue ¢ Hncmumyme, oxazanu azpwuuoe @AUAHUE Ha pazeumue Guiueckoil
Hayku ¢ naweil pecnybauke.

Xenaem Hosoix eviOaryuxca HayuHsix pe3yasmamos Koanexkmugy Obveounen-
HO20 uncmumyma AOepHbIX UCCREQ0BAHUN, OansHeluwe20 eOUHEHUR YHEHbX CIMPaH
— 41eH06 HHCmumyma, 00CmuXeHUs UMU 6ECOMbX YCNEX06 8 PeueHul axmyaﬂb-
Hblx npobrem cospemennocmu.

Anopeii CAHI'EJIH,
npemsep-munucmp
Pecnybnuru Mondosa
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MOHIOJIHA

Ob6vedunennomy uHcmumymy A0epHHIX UCCAE)08AHUI

Om umenu npagumenscmea Monzoauu u om ceba nu4HO nO30pagaAl0 6ac ¢
40-nemnum 1buneem 06pazosanus OGbeOUHEHHOZO UHCMUMYMA AOEPHHX UCcae-
dosanuii (OHAH). '

Monzonua xak oOHa u3 nepevix cmpan-yupeoumeneii OUAH evicoxo oueuuaa-
em u noddepxugaem oeamenvHocmv Hucmumyma, HanpasiaeHHyl0 HA UCHONb30-
6anue A0EPHOI SHepzUU 8 MUDHBIX YeNAx HA Onazo uenogedecmed, HA passumue
uccnedosanuii 8 06ACU PUIUKL DNEMEHMAPHBIX HACMUY, A0ePHOU (PUIUKU U KOH-
OEeHCUPOGAHHBIX CPEO.

3a npowedwue 40 nem 8 compyOHunecmge ¢ yHeHsl MU U3 Opy2ux Cmpan Hauiu
PU3UKU NPOBOOUNU UCCNEO08AHUA 6 PAINUHHbX OOAACMAX AOEPHOU PUIUKU U do-

Ounucyt 3HAUUMENbHBIX pesyiemamos. Heckonvko decamkos Hautux HAYHHbIX co-

mpyouuxos pabomanu ¢ OUAH u cmanu cneyuanucmamu é obaacmu meopemuse-
CKOIl U IKCNePUMEHMANbHOI AOEPHOU Gu3auky, A0EpHOR INEKMPOHUKY, GHHUCAU-
MenbHOll MeXHUKU, NPOZPAMMUPOBAHUA U NpUKnaoHoi mamemamuxu. U3 nux 10
HayuHolx compyonuxos 3awumunu ¢ OHAH cmenens doxmopa nayx, a 40 — cmenenb
kanouoama nayk. Taxxe Hexomopsie HAyuHbie COMPYOHUKU YOOCMOWNUCH NpeMuli
OHAH.

Ipu noodepxke OHAH & 1961 200y co3dansi Jlabopamopus gu3suxu 6bicoOK0l
sHepzuu ¢ PUIUKO-MeXHUHECKOM UHCmumyme Akademuu Hayk, ¢ Monzoneckom 20-
cyoapcmeennom ynusepcumeme ¢ 1962 200y Jlabopamopus AOepHbix uccnedo-
eanuil, ¢ 1992 200y JlaGopamopua MuxpompoHa.

Compyonuuecmso ¢ OUAH uzpaem 6axuyw ponb 8 nodzomoske Keaaugu-
YUPOGAHHHIX CREYUANUCMOE 6 Hauell CmpaHe no A0EpHOll (pusuKe, INEKMPOHUKE,
NpPOZPAMMUPOBGHUIO, 60 GHEOPEHUYU AOEPHOR MEXHONOZUU U UCNONbIOEAHUU PAOUO-
AKMUGHBIX UIOMONOE 8 CENbCKOM X03AlcmEe, MeOuyure, 2e0N02Ul U OXPAHE OKPY-
x)aroueii cpeobl.

Mbut yeepenst, umo Konrekmus OH}IH RPUYMHOXUM CB0U ycnexu U 0ocmuznHen
ewe GonbUUX Pe3YNLMAMOS.

Hpemvep-munucmp Monzonuu
I1.JKACPAH
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. PECIYBJIHKA HOJIBIIA

Hpodpeccopy B.I'.Kaowiuescxomy,
oupexmopy Obvedunennozo uncmumyma
Adepubix uccaedosanuii ¢ [Jybne

Yeaxxaemuwrit 2ocnodun oupexmop!

ITo cayuarw wbunea — 40-nremua co Ona obpazosanus O6vedUHEHH0Z20
UHCMUmMyma A0epHuIX UCCAeO08AHUR pa3peluume MHe nepedams 6 Bawt aopec
HAWAYHUIUE NOIOPAGAEHUA U CJOBA GHICOKOZO NPUSHAHUA 6CEMY MEXOYHAPOOHOMY
KOMNEKMUBY YUEHBIX, CHEYUARUCAM U3 DAINUYRBIX obaacmeil HAYKU U MEXHUKH,
pabomarwougum 6 Hucmumyme u compyOHUHAOWUM C HUM, KOMOPbie BHECAU It 6HO-
CAmM CyWecmeeHHbl 6KAA0 6 PA3sumue MUposoll HayKu. :

Coz0annwiit 40 nem momy HA3a0 MeXOYHAPOOHBIIL HAYHHO-UCCE006AMENbCK UL
yenmp 6 [y6re, Gnazooaps meopueckomy NOMEHYUANRY HAYUHBIX PAGOMHUKOE U
YHUKAALHOU HAYHHO-MEXHUYECKOU UHppacmpykmype, Ha NPOMAXEHUU OON2UX Nem
06ecneuugan yHeHsiM U3 PAIHbIX CMPAH YCAO8UA ONA NPOBEOeHUA uccnedosanuii Ha
Mupogom ypoene. O6beOUHEHHBIIT UHCMUMYM NPOYHO GNUCAACA 8 UCMOPUIO pa3-
SUMUA HAYKU, CMAN KOO ONA O8YX NOKONEHUIL 6bICOKOKEANUPUYUPOSAHHBX HA-
YUHBIX KAOPOE&, Komopble yCnewHo §eoym pabomy € obaacmu gusuku w R0epHoll
MeXHUKU & UCCAE006AMENbCKUX UHCHUMYMAX C8OUX CIMPAH, a MAaKxXe & Opy2ux
3apybexxHsix U MeXOYHAPOOHBIX HAYWHux yenmpax. Ob6veOuHeHHvll uHcmumym
Adepubix uccaedosanuii 6 JlybHe AGAANCA U AGAAEMCA WKOAOR NOECEOHEGHOZ0
npakmuueckozo €3aumodelicmeus u obujeHUA npeocmasumeneii PAIHLIX HAYUO-
HansHocmell, pasHelx KYyJbMYPHYX mpaouyuit u ybexoeHuil.

Obpawasce ¢ noiopasireHUAMU NO CAYHAIO W0OUNEA K DYKOGOOCMEY U 8CEMY
HolHewnemy kosexmugy compyornuxoe OHAH, nozsonome mHe makxe gbickazams
Crosa 2Ay6OKO20 YBAXKEHUA U NPUIHAHUA YHEHbIM, KOMOPbe NPUHUMALW yuacmue 8
€20 co30aHuu, a 3amem — HQA NPOMAXEHUNU HembpeXx OecAMUNemuit — ceoeil 0ea-
mensnocmuio cnocobemeosanu pazgumuio MHcmumyma u €20 Hay4HbX YCNexos.
Cez00nmmnuii 40-nemnuii robuneis OMIH noomeepxdaem, 4mo ux IHMy3IUa3IM, He-
Ne2Kull mpyo u HACMoR4YUBOCMb 60 GHEOPEHUN 6 KU3Hb CAMBIX AYHIUUX UOCH MEX-
OYHAPOOH020 COMPYOHUHECTBA YHEHbIX HE NPONAAU OAPOM; OHI CYMeal nepedams
YHEeHUKam u npeeMHUKAM CE0€ NOHUMAHUE MO20, HMO ONA N0dell Hayku ecez2oa
bonee cywecmsenno mo, umo ux obveOunsem, HeM MO, 4IMO MOXem UX pazb-
e0UHUmp.
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C nauana 90-x 20006 6 Gonsuiuncmee cmpan — unenos OUAH npoxodam

2AVOOKUEe noaumuyeckue, 06W€C"18€HH61€ U IKOHOMUHECKUE NEPEMEHDL. Huinewnee

PYk0800Ccme0 OB6beOUHEHHO20 UHCTHUMYMA AOEPHBIX UCCAEO08AHNIL It CA3AHHbIE C
JIy6Hoil yuenbie HauWLIL 8 cefe OOCMAMOYHO BOAU, PEUIUMOCHILL It APZYMEHMOE ona
mozo, 4mobsl, EKAOUAACH 8 XOO IMUX NEPEMEH, 63AMbCA 3a 0eN0 21y6OKOl CMPYK-
myproii  peopzanusayuu  Hucmumyma, — coomeemcmeyioujeii OKUOAHUAM
npagumenscme U HAy4Holl obLyecmeeHHOCMU CMPAH-YHACHHUY.

Mo cayuaw wbunes nawezo obuezo Hncmumyma nepedaio e2o DYKOBOOCMEY,
a maxxe ecem pabomaiowum 6 [yb6re u 6 CMpaHax-yiacmhuyax y4eHsM U
cneyuanucman, npogeccuonansho céazannvim ¢ OHAH, camoie cepoeunbie NO30-
PAGAEHUA U HAUAYHWUE NOKENAHUA ONbHENUUX HAYUHBIX YCNEX08 U yodoenemeo-
PEHUA 8AUUMU OOCMUKECHUAMU.

Hpe3udenm
Pecny6auxu ITonsuia
Anexcanoep KBACBHEBCKH
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POCCHHCKAS ®EJEPAIIHA

Konnexmugy O06veounennozo uncmumyma A0EpHuIX UCCAE0aHUT —
MEXOYHAPOOHOI MeXNpasumensCmeeHHoll Hay ol opzanuzayunl

Hopozue opy3zva!

CepOeuHo no30pagasid  UHMEPHAYUOHATbHBLH " konnexmus ~ OBvedunennozo
uHCcmumyma Aoeprsix uccaedoganuii ¢ 40-nemuum robuneem!

Poccun moxem zopoumsca mem, umo ¢ 1956 200y na ee meppumopuu Guin
OCHOBGH OOUH U3 CAMbIX AGMOPUMENHBIX 8 MUpe YEeHMPOe uiuyeckoil Hayku. ¥
UCMOKOB €20 CO30aHUA CmoAau euidaroujuecs oeamenu vayku — J.H.Broxunyes,
H.H.Bozonwbos, B.H.Bexcaep, M.I.Mewepaxos, b.M.ITonmexopso, I'.H.®nepos,
A.M.Dpank. CosmecmHyMU YCUNUAMU YHeHblX pashbix cmpak 6 Hucmumyme 6bi-
NOMHEHBl NEPEOKAACCHBE HAYYHble UCCAe008aHUA, 06O2GMUGWUE MUPOBYIO HAYKY
BUOGIOUUMUCA OMKPLIMUAMU 8 OORACMU U3YHEHUA CIMPOEHUA Mamepul. YHUKAnb-
Hble U3UHECKUE YCMAHOBKYU NO3GOAAIOM U CE200HA NPOgoOUmdb 6 XU3Hb nepc-
nekmugHsle Hayumbie npoexmbt. Baw Hucmumym u3secmen Mupogol HAy4HOU
obuecmeennocmu GOMLUUM BKAAOOM 6 PA3GUMUE MEXOYHAPOOHO20 HAYHHO-MeX-
HUNECKO20 COMPYOHUHECTMEA U, 8 KOHEUHOM CHeme, 8 0en0 COMUKEHUA HAPOOos.

Bonvwoe 3navenue npudaio momy, umo pezyaemamst GYHOAMEHMANLHYIX
UCCREQ08AHUI 66l YCNEUHO UCNOAb3Yeme ONA CO30aHUA U PAIGUMUA GbICOKUX MeX-
HOno2Uil, HEOPEHUA U PeANU3IAYUU NPUKAAOHBIX paspabomox. Ocobozo ysaxkeHUA
3acayxueaem Onvim COEOUHEHUA PYHOAMEHMANLHOU HAYKU U 006pazoéanus Yueo-
HO-HAY4HO20 YeHmMpa, KOMOopblil AGAAEMCA CERHAC CMPYKMYPHBIM NOOPA30eNeHUeM
Mexdynapoonozo ynusepcumema «Ilybna». Bedywue yuenve u cneyuarucmol
Hucmumyma axmuseno paisusaiom coépementvie (opmbl NOO20MOSKU HAYHHBIX
Kaopos evicueil KearuPurayuu.

Poccuiickoe 20cyoapcmeso, oyenugas ozpomnuiil 6xnad Jybrv ¢ Mupogyio nay-
ky, u 6npeds 6yoem okazvieams écemeproe codelicmeue pazsumuio Q0beOUuHeHH020
UHcmumyma A0eprbiX UCCACO08AHUIL

Om 6ceil dywu Xeaaw 6am HOGbIX YCNEX08, UHMEPECHLX OMKPUIMULL It MEOp-
Heckux’ceepwenutl Ha 6aazo Hayxku!

Ipezudenm
Poccuiickoii Dedepayuu
B.EJIBIIHH
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Yuacmnuxam npaszonosanua 40-remus obpazoeanun
O6vedunennozo uHcmumyma A0epHbIX UCCe008ARUL

Hopozue 6pamba u cecmpbvt — yuacmHuru_Hacmosuezo mopxecmeéa!

Brazodapenue Bozy, umo som yxe copox nem pabomuuku Obvedunennozo
UHCIUMYMA A0EPHBX UCCACO0BAHULL YCNEWHO MPYOAMCA padu U3yHenus npupoo-
HbLX AGNEHUI U USMEHEHUA K JyHIeMYy YCAOBUI XUIHU Yeaogeseckozo podd. Ckazas
npapooumenam: «HanoaHAlme 3emnro u obaadatime ew» (bum. I, 28), I'ocnoows
G6EDUN NONEYUMENLCIEY HeN0SEKA NOAHOMY OKPYXaloweli e20 npupoodbl, KOMopyio
Mbl NPU3GANY NOIHAME U npeobpaxams CeouM mpyoom. 3mo npuseanue Hanazaem
HA HAC GENUKYI0 OMBEMCMEEHHOCMb, UGO Mbl O0AKHb Obimb 61A20206€lHbIMU CO-
pabomuuxamu Bcebnazozo Teopya.

B saweii cpepe deamensnocmu 4Y8CME0 MAKOU OMEemCmeeHHoCmu doNKHO.

66imb 0COBEHHO OCMPbiM, 6€0b AOEPHAR IHEP2UR, OdXKe KO20A OHA UCHOAbIYEMCA 6
MUPHBIX YeNax, Moxem Hecmu & cebe b6eimepuywo anacHocms. Bom nouemy upas-
CMGEHHOE CO3ZHAHUE YHEeH020, MPYOAWe20CA 8 OaHHOI obracmu, OONXHO 6cezoa
CMOAMb HA CMPAXE KUIHU U 300PO6bA HENOGEKA, CMPEMUMBCA K PACULUPEHUIO
UCROAbIOBAHUA A0EPHOI JHEPIUY He HA PA3PYUIEHUE, HO HA CO3UOAHUE.

Becoma ompadno, umo O6veOuHeHHblE UHCMUMYM AOEPHIX uccredosanuii
npoooaxaem ceou 6ozamsie mpacuyuu MexXOyHApOoOHoz0 compyOHuvecmeda, ubo
uepe3 coemecmubie Mpyobl, NOMUMO HUCMO RPAKMUYECKO20 6IAUMOOHCMEUA, YHe-
Hble MOZYM GHECMU COBEPULENHD 0COObIL 6KA0 6 PAIgUMILE MUDA U OOGEPUA MEX-
0y Hapooamu, 0 HeM CEUOEMERLCMEYEM MHO20NEMHUI ONbim.

Cepdeurno npusemcmeyw mpyoawyuxca ¢ Hucmumyme poccuiickux yueHvix —
MH00€i, NPUNOKUSIUX HeOYeHUMble YCURUA K DA3GUMUIO Haldel HAYKU, K 3aujume
Omuu3INbL OM OnaAcHocmeil, K CO3uOaHuI0 GAA20COCMOARUA POCCUICKO20 HAPOOQ.
Ce200HA OmeuecmeeHHAR HAYKA nepexueaem Henezkue epemena. Jymaemca, umo
u 2ocyoapcmeo Haule, u éce obuecmeo mozau 6ot deaamv Goavuie OAA nododep-
KAHUA HA MPAOUYUOHHO GbICOKOM YPOGHE HAY4HO20 nomeHyuana Poouns, a pagno
U O mozo, 4mobol MPYKEHUKU HAYKY 6Ce20q UMENU OOCMOUHbE YCA0GUA KU3HU.
Ipowty eac, Oopozue Gpames u cecmpbi, € MYXeCMEOM BOCNDUHUMAMbG MpPYO-
Hocmu, komopuie, yb6exoeH, He npooaamca doazo. Hobo, «ecau, denaa 0o6po u
cmpadas, mepnume, smo yzoono Bozy» (1 Ilem. 2, 20).

Tocnode 0a oapyem mpyxenukam HHcmumyma u écem yuacmHuxam HAcmo-
AWUX MOpRecms mup u 6aazononydue, oa npebyoem C 6amu 60 6CAKOM OOOPOM
oene.

Hampuapx Mocrosckuii
u ecea Pycu
AJIEKCHH II
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Konnexmugy
(O6bedUHEHH020 URCIMUMYMA A0CPHLIX UCCAL008aHIUN

Yeasxaemste compydnuxu
Ob6bveduHeHH020 UHCIMUMYMMA AJEPHBIX UCCREI08AHUIL,
eemepansi-0yoHeny b,
unenst Yuenozo cogema Hucmumyma,
noAHoMouHble npedcmasumeny npasumenscme cmpau-ynacmuuy OHAH!

Cepoeuno no30pasanio 6ac cO CAAGHOM U 3AMEHAMENbHOM 100uneem — 40-ne-
muem OeAMENBHOCMU YHUKANBHOZ0 MEKOYHAPOOHO20 HAYHHOZO YeHmpa, KaKuMm A6-
asemea OUAH. Ceeoona OHAH — 3mo docmoanue 6ceil COSPEMEHHOI HAYKU.
Brkaad, Kkomopuiii énec éaw Hucmumym 6 ee pasumue, moxem Obimb onpeoenex
OOHUM €OUHCMEEHHBIM 20PObIM U eMKUM CA080M — ebioaroujuiica. OH ACeH u He-
ocnopuM.

Hemano uzsecmuuix ¢pusuxos, pabomaswux ¢ Lybue, eo32naensiom cenyac
MHO2Ue HQYHHble YEHmPbl 8 DAZHBIX CMPAHAX, HAYUOHANbHbIE akademuu Hayk. Hme-
Ha eenukux yueHoix — cozoamenei OHMAHU, pykosoodumeneii e2o asmopumem-
Helluux HAYHHBLX WKOJ HAGEUHO GNUCAHL € UCTOPUI0 HAYKU.

Cezo0na 6 Poccuu nosgasemca cyujecmeéeHHo 60abiue 603MOXHOCmel ONA
NOOOEPKKU (PYHOAMEHMANLHOR HAYKU KAK 6 IKOHOMUHECKOM, MAK U 8 (PUHAHCOE0M
naane. Ipasumenscmeo Poccuu 6ydem smy pabomy yeneHanpagieHHo nPogooums,
u saw Hucmumym o6asamenvio 6ydem cpedu mex yeHmpos, Komopsie Mol 6yOeM
noodepxusams & nepeyto ouepeds. Ouenb eaxHo, umo éce docmuxerus Obveou-
HEHHO20 UHCMUMYMQA ABNAIOMCA OAeCMAYUM PEIYALMAMOM MECHOI HAYYHOIl KOO-
nepayuu. Imom becyeHHulli Onvim HEOBXOOUMO UCNONL3OE8AMb 60 6CeX OBAACMAX
compyorusecmsea ¢ Opy2umMu CmpaHami.

ITpounvie y3or ceaswearom OHAHW ¢ LHEPH — Esponeiickoli opzanuszayueit
AOEPHBIX UCCALO08aHUI, KOMOPAA HeOasHo moxe ommemuna céoe 40-nemue. Oba
HeHMPQ 4pe3suiuaitHO UHMEHCUGHO U NIOOCMEOPHO COMPYOHUHAIOM MEXOY co00i
€ camoezo Hauana céoezo cywecmsosanun. Ilocaednuit y6eoumenvnotit npumep 3mo-
My — yuyacmue OOveOuneHHO20 UHCMUMYMA 6 NEPCREKMUBHOIN U MHO2006ewar-
Weil npozpamme no peaaulayuu NpoeKma 2HzAHMCKO20 YyCKOPUMEAR HO6020 NOKO-
Nenun, cozoasaemozo ¢ LIEPH.

fomumo 3ameuamenvHbiX HAYUHBIX OMKPLUNUI U DA3PAGOMOK, UCKAIOYUMENb-
Hoit 3acnyzoin OUAW u LUEPH agnsemca mo, umo 8ceit ceoeit OeamensHocmoio,
HauagweiicA 8 nepeoe NOCAEBOCHHOE Oecamuaemue, OHU cHocobcmeosanu oeny
COMUNKEeHUA HAPOOOE, OOLEOUHEHUIO YCUNUIL YHEHbX QECAMKOE CPAH HA nonpuuje
«MUpHO20 amomanr.

Mmue npedcmasnsemcs, umo 6uin0 bt gecoma cnpaseonlso, ecau 6o obe mex-
OyHapoouse nayunvie opaanulayuu — OHAH u LHEPH — 6uau éwdeunyms Ha
couckanue Hobeneeckon npemuu mupa 1997 200a. Kax 2nasa npaezbnenbcmea
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Poccuu, aenaoweiica cmparoii-ynacmuuyeit OHANW u cmpanoi-nabarodamenem 6
LEPH, a zomoe noddepxams makyio UHULYUAMUSY. .

B oxmabpe a 3asepun pykoeoocmeo Hucmumyma, umo npasumenscmeo
Poccuu 6yoem okasvtéams ecemepHyo nooodepiky OObeOUHEeHHOMY UHCIMUMYNLY.

Kak sam uzeecmno, 6Ce HaMeueHHOE 6 Kauecmee NnepsooHePeoHbiX NOPYHeHUll 6 -
adpec npagumeascmea Poccuu 8 OCHOSHOM 8bINOAHEHO. A NOAYHUN NUCOMO HNEHOS

seawezo Yuenozo cogema, 20e evicoko oyenusaemca Coznawenue OHUAHU ¢ Poc-
cuell, noonucanHoe 8 okmabpe.

Dmum coenaweruem YCMAaHAgAUBAIOMCA U 2aPAHMUPYHOMCA npaeoaoi? cma- -

myc, npusunezuu U ummyrnumemst Q6ve0UHEHHO20 UHCMUMYMA C YHEMOM €20 MeX-
OyHapoonozo xapaxmepa. onumaro, umo ceiiuac oueHs 6axXxHO YyCKOpUNb NPOYECC

pamugukayuy coenauenus. Imom onpoc HAXO00UMCA ROO MOUM JUHHBM KOHM-

poae.

Ham ecmv Hao uem nopabomams, coedunue nawu ycunui. Pazeumue skcne-

pumernmanvoil 6asst Mucmumyma, peanu3zayua KpynHsoiX KOHEEPCUOHHBIX NpOeK-
moe, npusieuerue ungecmuyull ¢ pynoamenmansvuyro Hayky u HHOKP, nomowybs

YHugepcumemy @ 2. JJybne. — éce 3mo 6aazomeopHoe none OAA napmHepcmea

Mexdy OHAH u npasumenscmeam Poccuu.
" HApeenue dunocogher eosopuru, umo ¢ 40 nrem Hayunaemca «axme» — nopa

pacyeema 6cex meEopHeCKux cun, Koz20a pa3ym u 3HAHUA npeepawyaromca 6 .My()-,

pocme, a YROPHbLE mMpyo0 CMAHOGUNICA CJYKEHUEM UCMUHE.
Yeepen, umo s3mo ¢ NOAHBIM NPABOM MOKHO OMHECMU K BAUUEMY YEHMPY.

Ulnio ecemy koanexmugy Ob6ve0UneHHO20 UHCMUMYMA A0EPHBIX UCCAEO0BAHUIL :
CaMble UCKDEHHUE NOXERaHUa 300p08bA, CHACMbA, YEEPEHHOCMU 6 DYOyujem u Ho-

8bIX HAYYHBIX ceeputenui!

Hpedcedamensy npasumenscmea
Poccuiickoii Dedepayuu
B.YEPHOMbBIPJTHH
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Fnyboxoyeasxaemout Banadoumup Teopauesuv!

[pe3uduys Pocculickoil akademuu Hayk cepoesHo NO30PAAsem MHO20MbICAY-
nolit Koarekmug ObveOunennoz2o uncmumyma adepHuix uccaedosanuii ¢ 40-remueii
20006uuHOl 06pasoganus Hucmumyma.

3a 3mu 20060 ywenomu Hucmumyma 6Guini GbINOMHENS. NEPEOKAACCHBIE
meopemuiecKue u IKCRePUMEHMANbHbLE UCCREO0BAHUA, NOIGONUEUUE HALUMENLHO
obozamums PYHOAMEHMANLHYIO AOEPHYIO HAYKY HOGHIMU OCHOGONOAAZAIOWUMU
pe3ybmamami.

Konnexmug sawie2o yHuxansHozo Yenmpa 603HUK KAK 00veQuHenue npeo-
cmagumenei Ay4ux wKon 8 obracmu A0epHoit Gusuky, mak 6ypHo passusasuieil-
CR 6 npedutecmeyouue 2006 8 Haweii Cmpane, 8 0COGEHHOCMU 8 AKAOEMUYECKUX
uncmumymax. Boaswuncmeo ocnosamenei nabopamopuic OHAH 6uinu unu ocro-
BAMENAMU, UM NUMOMYAMU HAYHHbX WKON Akaoemuu Hayk. B Oenv éawezo cnas-
HO20 100UNEA HAM OCOBEHHO NPUAMHO MO 6CHOMHUMD.

Baxwnaa ocobennocme Hucmumyma — MHOZONAQHOSLIE Xapaxmep HAYHHO20
noucka. lupokuit ¢ponm npogodumvix 6 Hucmumyme uccaedosanuii omxpein
GonbUE 6OIMOKHOCIU ONR 63AUMHOZ0 NPOHUKHOBEHUA CMERHBX PA30EN06 HAYKH,
0GR UMNYIbC PAZGUMUIO HOBHX HAYHHBIX HANDABNEHUT.

konre meopemuxoe Jyb6rut npunadnexum 3acayza 8 GopMmuposanuu cezoo-

© HAWHUX NPEOCMABNEHUl 0 CMPYKMYpPe 3NEeMEHMAPHYX 4aCmuy U amOMH020 A0pa,

8 CO30aHUL OCHO8 COBPEMEHHOU CMAMUCMUYECKOH MeXAHUKU, AKCUOMAMUYECKON
K6AHMOGOU meopu noAa u opyzux. Benoanennsie 30ece meopemuueckue pabomut
npUsen K MAMEMAMU4ECKOMY 060CHOBAHUIO MAKUX GAXKHbIX AGAEHUI, KAK CEEpX-
MmeKy4ecms u C8epxXnposooUMocnis.

3apoouswmuecs ¢ IlybHe - peaamusucmcxas AOepHAA U3UKG, «XOROOHbIL»
CUHME3 MPAHCYPAHOBYIX HNEMEHMOB, ME3OHHAA XUMUA, PUIUKA YALMPAXONOOHbIX
HeUmpoHOG, AOEPHAR GUIUKA HA UMNYTCHHIX NOMOKAX HElMpPOHOS U Opyzue Ha-
npagaeHur, a maxkxe (QyHOAMeHMANbHbe PAbOMb MEOPEMUKOE CIMUMYAUPOSANl
UCCIe006AHUA 60 MHOUX HAYHHBIX YeHMPAX MUPA, NOOHAAU AOEPHYIO HAYKY HA
HOSbIL kauecmeenHbiit ypogenv. HCCAe006AHUA HOB020 COCMOAHUA MAMEPUU —
K8APK-2H00HHOR NAAIMbBL NO3EONUNU YCMAHOGUMb 2PAHUYY RPUMEHUMOCIU Npo-
MOH-HelUMpPORROTL MOOenU AOPaA, Npuseau K HeobXOOUMOCMU CO3OAHUA Mmeopul,
yHumuigaroujeis keaprogsie cmeneru c60600b 6 A0pPax.

Pabomws 6 obracmu usuku crabeix ezaumodeiicmsuii npueenu K 060CHO-
6AHUIO CYWecmE06aHUA O8YX MUNOGE HEUMPUHO — IAEKMPOHHOZ0 U MIOOHHOZO0. B
Aybue cunmesuposans. snemenmur mabauys Mendeneesa om 102 do 110, OmMKpbL-
Myl Hogble pacnadsl A0ep, 3a10XKeHbl OCHOGH COBPEMEHHBX MEMOOOE UCCALO0E8AHUA
€ nOMOWbI0 HeUMPOHOE KOHOEHCUPOGAHHOZO COCIMOAHUA GEUYECMEA, 6 MOM HUCAE
U Buonozuueckux 06vexmos.

3anozom nayunvix ycnexoe yuenvix HHcmumyma A61AemCA WUPOKOE MEXOYHA-
POOHOe compyonunecmeo u MowHaz COGCMEEHHAR IKCnepuMenmansnas 6a3a
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OUAH. Kauecmeennoe o6HOBNeHUE 30 NOCNEOHUE 2006l IKCHEPUMEHMANLHOZ0 ap-
ceHana co30an0 Heobxodumbie YCAOGUA ONA PA3GEPMbISAHUA AKMYANbHBIX HPO2-
PaMM UCCNEO08AHUN C UCNONBIOBAHUEM YHUKATIBHBIX HYHKOE A0€D CUHXpOpazompo-
HQ, BbICOKONOMOYHBIX UMNYJbCHBIX NYHKOE
UHIMEHCUBHBIX NYUKOE MAaXeavlx uoHos yuxaompoua Y-400, npomonnsvix u me30H-
HuX nyuxkoe aszompona. Hccaeooeanus HA 3ImMux YCMAaHOSKAX, a4 MAKXKE Ha
cunxpompone HOBD (IIpomeuno) u Opyzux KpynHefuux YCKOpUMENAX Mupa
Hucmumym nposodum é mecnom compyoruuecmee ¢ 6Gonee uem 400 nayuHomu
YeHMPamu CMpan-yuacmuuy u Opyzux cmpa.

Yenybnennuvtii nouck 6 obracmu pyHoameHmansHex UCCAEO08AHUIL covemaem-
ca 6 OHAH ¢ npakmuueckum npumeHeHuem pe3yabmamos Uccaedosawnuil, co3od-
HUeM 6 X00e IKCNEePUMEHMOE8 HOBHX npubopos, MexHoJo2ull, cpeocms agno-
Mamusayuu u meaexommynuxayuu. B [ybne evinonneno MHO20 uHmepecHuix u
BaXXHBIX pa3palomox, Haweowux 3¢gekmusHoe UCNONb3O8aHUE 8 maxux obaa-
CMAX, KAK AOEPHAA IHEP2EMUKA, 2€0N02UA U 3IKOLOUA, MAMEPUANOSEOCHUL,
MeduyuHa u GUonoeUa, Cebckoe X03AUCmeo u op.

Buinoanas ceou enasnwvie 3aoauu, OHAH 6 mo xe epema oxazan 3Hayumens-
HOe 8MUAHUE HA pA3suMue PyHOAMEHMANbHON A0EPHO-PUIULECKOl HAYKU, NOO20-
MOEKY Kaopoeé Cneyuanucmos U NOGblueHUe HAYHHO-MEeXHUHECKO20 NOMEHYUana
scex ezo cmpan-yuacmuuy. Ycnexu Hucmumyma 6 Hayke, noozomogke GbiCOKO-
K8ARUPUYUPOBAHHVIX HAYUHVIX KAOPOE, PA3GUMUU MEXOYHAPOOHO20 COMPYOHUHEC-
mea GbiAl OMMedeHbl 6HICOKUMI NPASUMENbCIMEEHHBMU HAZPAOAMU.

IIpe3uduym Poccuiickoit axadeMuu HAYK Keadaem 6CeM COMPYOHUKAM
O6vedunennozo uncmumyma A0EPHHIX UCCAEO08AHUI 300POGbA, CHACMEA U HOBbIX
MeEopHeCcKUx ceepuieruil.

Ilpe3udenm
Poccuiickoii akademuu nayx

aKademux
10.C.OCHIIOB
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neamponos peakmopa HBP-2,.

Jlupexmopy Ob6vedunennozo uncmumyma A0epHbix Uccaedosanuil
yneny-xkoppecnondenmy PAH B.I.Kadwuweeckomy

Konnexmugy Ob6vedunennozo uncmumyma
ADEPHBIX HuCCedoganuil

Komumem Focyoapcmsennoii ymby Poccutickoit @edepayuu no obpasosanuo
u Hayke noiopasnsem koanexmiué O6beOUHEHHO20 uHCMUMyYma AJepHuX UCCAe00-
ganutl ¢ 40-remuem Hncmumyma!

3a smu 2006 yuensimu sawezo Hucmumyma nonyyenst pe3yasmamol, omxpbi-
saKowue HO8bIE CIMPAHUYbL 6 NOHUMAHUL (PYHOAMEHMANLHOR CIMPYKIY Pl MAMepUu.
Hayunvie u mexnuneckue paspabomku, swvinoauwennvie ¢ OHAM, nawnu muo-
204UCNIEHHBIE NDAKMUYECKUE NPUMEHEHUA U CIMANU OCHOGOI OA PAIGUMUA MEXHO-
A02UHECKOI 6a3bl 60 MHOZUX Chepax X03AACMEa cMpamsl.

Co30annbit 6 nocnegoeHHbie 20060 ONA UCCAEO08AHUIL 8 OOAACMU «MUPHO20
amoma», eaw Mncmumym npespamunica 6 0OUH U3 6€OYYUX PUIUHECKUX YEHMPOE
8 Mupe, CmMan 20p00CMbIo U CUMBDAOM OMEHECMBEHHOU HAYKHU.

Ob6vedunennsit uncmunmym A0epHulX UCCREO0EAHUN Cbi2PaN 6bI0AIOUIYIOCA PONb
8 paszgumui (pyHOAMENMANbHOI HAYKU, AGAAR NPUMED NAOJOMEOPHOZO MEXOyHA-
POOHOZ0 COMpPYOHUHECMEA.

Xenaem ecem compyouuxam OObeOUHEHHO20 UHCMUMYMA ADEPHBX UCCAE)0-
8aHUIl GONBUIUX MBOPHECKUX YCNEX0E, HOBLIX HAYYHbIX nobed!

Hpeocedamens Komumema
no ofipazosanuio u Hayxe
Tocydapcmeennoii Jymunt
Deoepansvruozo Cobpanua
Poccuiickoit dedepayuu
H.HMEJIBHHKOB
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HumepnayuonansHomy Koanexmugy
O6vedunennozo uHcmumyma R0epHbix UCCAE008AHILI

Becnoit 1956 200a noanomounste npedcmasumenu 11 cmpan npuniau petenue
o co30anun 6 2. [JybHe MexXOYHAPOOHOZO UCCAEO08AMENBCKO20 YeHMpd —
O6vedunennozo uncmumyma A0epHuiX uccaedosaxuil. 3a copox nem cywecmeo-
sanun O6beOUHEHHbLT UHCIMUMYM R0EPHBIR UCCAEO08AHULL CINAR APKUM NPUMEPOM
UHMEZPAYUN HAYHHO20 U MEXHUMECKO20 WUHMENNEKMA YHEHMX W UHKEHEPOG
PA3NUMHBIX CIPAH ONLA U3YHEHUA BAKHEUMUX 3AKOHO8 (PUIUKU MUKDOMUPA.

Hcemopua co3danus Obvedunennozo uvcmumyma 6 [ybue mecno ceaszana c
UMeHaMU KPYNHEUWUX OpzaHu3amopos OmeHecmseHHOl Hayku U MEeXHUKU:
H.B.Kypuamosa, E.Il.Crasckozo, A.B.Tonuuesa. B ezo opeanuszayuu npunumanu
ywacmue makue GUOHbIE YHEHbIE U DYKOSOOUMENU KPYNHERUUX KOANEKMUBOE, KAK
A.l1.Anexcandpos, [1.M.Eaoxunyes, B.H.Bexcaep, B.C.Emenvanos, [4.B.E¢penos,
E.I'Komap, M.I'Mewepaxos, K.HMewepaxos, A.JL.Muny, H.B.CxoGeavysiH,
H.E.Tamm. Dopmupoganue OCHOBHbIX HAYUHbIX Hanpasaenuit Hucmumyma 6oiao
C6A3aHO makxKe ¢ umenamu evioarowmuxca yuensx: H.H.bozomo6osa, M.A.Mapxo-
sa, A.AJlozynoéa, 5.M.[lonmekopso, I'.H.®Dneposa, H.M.®Ppanka, A.M.banouna,
H.H.I'osopyna, B.I1.Qxenenosa, @.J1.llanupo, J1.8.Ulupkosa.

OcHosy skcnepumenmanvroi 6asst HHcmumyma npu ezo co30anuu cocmaguu
08a CAMBIX COBPEMEHHBIX 8 ME 2006 YCKOPUMENA IAPAKEHHBLX yacmuy, 6e3g03me3-
ono nepedannvix Cosemckum Corwsom. B danvHeinuem sxcnepumenmanshas 6asa
Hrcmumyma nonoaHunacs HOG6IMU YHUKANGHBIMU UCCAEO0EAMENAbCKUMYU YCMAHOB-
KOMU: UMNYALCHBIMU peakmopamy Ha Gsicmpetx welimponax HBP-30 u HEP-2, yc-
xopumenem maxeavx uonos Y-400, céepxnposooaujum yckopumenem A0ep — HyK-
aomponom. B paspabomky, uzzomoenenue u MOHMAK IKCNEPUMEHMANLHBX YCma-

Hoeok OHAH Obin '6noxen mpyo MROZUX RPOEKMHBIX OP2AHU3AYUN, NRPOMBIUUAEHHBLX

npeonpuamuit u cmpoumeneil. OcO6eHHO 8aXHAA PORb 6 IMOM NPUHAONEKUM KOJ-
JEKMUEY ONbINMHO-IKCNEPUMEHMANBHOZO npousgoocmea Huecmumyma.

Ob6veounennsiit uHCMumym AOepHuIX UCCAEO0BAHUL ¢ MOMeHma ezo o6paso-
S8AHUA IQHAR OOHO U3 GeOYUIUX MECNL 8 MUPOBON HayKe Oaazo0apa 8uiOQrOujUMCA
HAYHHBIM  pe3yabmamam, OOCMUzHYMsM & 00Aacmu meopemuyeckoi Quiuxu,
QUIUKU INEMERMAPHBIX HACTUY U GMOMHOZ0 AOPA, PUUKU MAXKENWX UOHOS, Heil-
MPOHHOI u3uKu, Gu3uKu KOHOEHCUPOBAHHO20 COCMOAHUA gelyecméa. Baxneiuiue
pe3yabmamsl NOAYueHvt € O00AacmuU peAAmueuUCmcKoll A0epHol dusuku, 20e
Hrcmumym 3anumaem camoie nepedogsie no3uyuu.

B coomsemcmesuu co ceoum cmamycom OObeOuHeHHbI UHCIMUNMYm AOEPHbIX
UCCAe008aHUIl OCYeCmEasem CaMO€e WUPOKOE MeXKOYHAPOOHOE COMPYOHUUECMEO:!
cogmecmuble uccae0oeanus eedymea 6onee yem ¢ 300 uncmumymamu u HayuHsMu
yenmpamu 6 54 cmpanax.
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Munamom Poccuu xenaem OGbeOUHEHHOMY UHCIMUMYMY A0EPHBIX UCCALO0-

| gaHUIl HOBBLX MEOPHECKUX YCNeXos, OansHelulez0 YyKPenneHus e20 MexOyHapooHo-

20 NPECMIUKA, @ 6CEM HACHAM MHOZOHAYUOHANBHO20 KONNEKMUBA — 300POEbA, CUd-
cmbA, ORA20NORAYHUR.

Munucmp no amomnoii suepzuu
Poccuiickoii Pedepayun
B.HMHXAH/IOB
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PYMbBIHH A

Mnuozoysaxaemuiii 2ocnodun munucmp Bopuc T'eopzuesun Canmovikos!
Yeaxaemuie zocmu, damor u zocnooa!

Mnue oxasana swcoxaa wecmv u 8 mo xe epemsa ocoboe yo080bcmeaue nepe-
oamy co cmopoHyt npasumeascmea Pymuinuu 2opavuil npusem k 40-nemuio co OHa
co3danus OObeOUHEHHO20 UHCMUMYMA A0EPHBIX UCCAE008AHUIN U NOXKENAHUA Oanb-
Hetluux HOBbIX It 8UXHBIX YCNEX08 8 COBPEMEHHbIX OOAACMAX PUIULECKUX UCCAED0-
6aHUIL U A0EPHBIX MEXHONO2UIL.

Kax uzeecmno, PymbiHuA A6aaemca OOHOI U3 Cmpau, npeocmasumeny Komo-
poix poero 40 nem momy Hazao noonucaru Coznawenue 06 opzanusayuu OHAH.

B meuenue smozo nepuoda PymuHuA akmueHo yHacmeoeana u noOOepKueana
O6veOunentblll UHCMUMYm KaK MAamepuatsHo, mak U UHMEANEKmYanbHuIM 6KAG-
O0OM MHO2UX YUEHBIX U COMPYOHUKOG, npuedxaswux ¢ Lyb6Hy na 6onee unu menee
onumensHble cmaxupoéku. Bo epema 3mux noe3ook pewanucs npobnremsi me-
Mmamuueckozo naana OHAH, a makxe npobremwvt cOGCMEEHHBIX NPOPAMM 8
pymuinckux uncmumymax. C Opyzoil cmoponbt, Hauwld Cmpana yiacmeoeana é co-
30aHUK KOMNAEKCHOI annapamypvt ¢ Pymbtnuu no xonmpakmy ¢ OHUAU; meneps
ama annapamypa pabomaem ¢ JIAP, JIH®, JIBD u evicoko oyenusaemca. H3
OCHOGHbIX HayuHbix docmuxenuit OHAH ommeuaro pabomut 6 obracmu Kow-
OeHCUPOBAHHBIX CPeO), (PUIUKU INEMEHMAPHLIX HACMUY, MEOPEemuieckoi Qu3uxu,
CUHmMe3a U U3y4eHUA A0ep, NOAYHEHHbIX 8 DEAKYUAX C MAXKEbIMU UOHAMU, 4 MAKKE
6aXXHble PE3YNbINAMb NYCKA YHUKANLHOLX YCMPOUCME: HYKAOMPOHA, YCKOPUMENbHO-
20 komnaexca maxeavx uonos Y-400, Y-400M, ¢ xomopux Pymuinua maxxe yua-
cmeosana ¢ annapamypoii cmoumocmsio 380 meic. doanapos.

B xnuze, u3dannoit ¢ OHAH no cayuarwo 40-nemus, 6ot Haiideme, Kpome
Nno3uUmueHoOU oyeHku compyonuiecmea mexoy Pymwvinued u OUAH, u npusmnoie
BO0CNOMUHAHUA, U KPAcusble OyMbl DYMbiH, Komopsie npoxusanu é JJybne nubo yua-
cmeoeanu 6 pasHsix cosewjanuax. Ilosmomy A xouy ommemums 6 MOEM KPAMKOM
GbICIYNNIEHUU MENJbLl NPpUEM, OKA3aHHbIL um compyOuuxamu OUAH u sxumenamu
20poda Iy6Hut, npounsie OpyXecKue OMHOWECHUA U XOUY NOXeaams OanbHeiuezo
paszgumus OUAH u zopody IJybue.*

Hpocpeccop C.PBIITEAHY,
Honnomounwiii Ilpedcmaeumens
npasumenvcmea Pymoinuu ¢ OHAH

*CTeHOrpaMMa BBICTYILIEHHA.
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C/I0BALHKAA PECIIYF/IHKA

I'nyboxoyeaxaemsie uaenst Komumema Ilonnomounsix Ipedcmaeumeneii
u yaenst Yuenozo cosema,
ysaxxaeman oupexyus Hucmumyma u zocmu,
damet u 2ocnoda!l

A ouerib pad, umo umer wecms NPUCYMCMEOEAMs HA MOPKECMEAX, NOCEAUICH-
Hotx 40-nemuto O6vbeOUHEHHO20 UHCMUMYMA AOEPHHIX UCCAEO08AHUI, KOMOPYLIL 3Q
2006 C80€ll NNIOOOMBOPHOIL pabOMbl NPESPAMUACA 8 OOHY U3 KDYNHERUUX 6 Mupe
HAYHHBIX OP2AHU3AYUIL U HA OeNe NPOOEMOHCIMPUPOSAN IPdeKMUBHOCTID MEXOYHA-
POOHO20 COMPYOHUtecmsea.

Xoma Cnosaykas Pecnybauka agraemca cmpanoi-yunacmuuyei O6seouneHHo-
20 UHCMUmMyma AOepHuIX uccnedosanuit ¢ 1 ansapa 1993 200a, crosayxue cne-
yuanucmyt compyonusanu ¢ Hucmumymom c¢ camozo e20 obpazosanua. Taxum
06pasoM, MHe OmpaoHo CKA3amb, YMoO NEPEYI0 HAYHHYIO 3aKAAKY OECAMKU HAUIUX
cmydeHmos NOAy4unu uMenHo 3decs, ¢ Hucmumyme, unio 6onee 80 npoyenmos
HAWUX CREYUANUCMOS NO AOEpHOIt uluxe, Pu3luxe INeMeHMAPHBIX HacMuYy U
CMEXHBIX 0ONACMEN NOAYHUNU NPOPECCUOHANBHYIO NOOZOMOEKY 8 NaBOPAMOPUAX
Ob6vedunennozo uncmumyma A0epHuix uccaedosanuii. OHU YHACMBOGANN 8 COMBIY
Pa3HbLX U YHUKAbHBLX 3KCnepumenmax. Hexomopsie u3z HuX cmanu xopoiuo uzgecm-
Hbl 8 HAYUHOM Mupe, Kak, Hanpumep, nouck Moronoas Jupaxa no uiayuexuro
Basunosa — Yepenkosa. 30ecy Gbvtna 60cnumana wkona uiukoe-meopemuxos
Cnosaxuu. Hayunbie compyonuxu, eepuysiuucs 0oMoll, cmani «(pvHOAMEHMoMm>»,
HA KOMOpOM CImMpOURUCs MHOZUE HAYYHbIE YeHMPbl 8 YHUGEPCUMEMAX U UHCMUMY-
max Cnosayxoit akademun Hayk. Hx nayunas npozpamma u ceiitnac mecHo ceA3ana
¢ O6veOunennbmM UHCMUMYMOM.

C Opyzoii cmopons, mro2um compyonusam O6veduneHHozo uncmumyma adep-
HbLY uccaedosanuit 3anOMHUIUCE Maklte ouaposamensuste mecma ¢ CAO8AKUNU, KAK
Okpecmnocmu Cmonenuye u Cmapa Jlecna ¢ Tampax, 20e ¢ koanabopayuu
Uncmumymos Caosaykoii akademuu Hayk, yHugepcumemos CAO8aKHU U a0
Hucmumyma pezynapno nposooamca MEXOYHAPOOHbIE KOHpepeHyuu 1 cuMno-
3uymer. Bce smo 3acmagniem Hac & [0CyoapcmeenHoM KoMumeme no Hayke u
mextuxe Cnoeaykoii Pecny6auxku yOeasms NpUCMAIbHOE GHUMAHIE Hauemy
yuacmuio ¢ OHAH kax cmpans-yuacmuuys.

A pao eam coobuums, umo 6 Hacmosujee EpeMA GeOVMCA NePe208oOPH Ha
MexnpasumenscmeeHHOM yposHe 0 cmpoumenscmee ¢ NoMolyvlo OBbeOUHEHHO20
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uHCmuMyma AR0epHuX uccredosanuil yuxnompona Hayuonansnozo yewmpa npu-
xradnsx uccaedosanuii 6 Crosayxoii Pecnybauxe. Ilocaednee 6yoem GeccnopHo
APKUM QOKA3AMENLCMEOM MECHO20 COMPYOHUHECMEA Crosaxuu u Oébeduueuuogo
uHCMUNMYma ROEPHbX UCCAEO08AHUIL.

B saxmwouenue 2 6u xomen noxenams sawemy Hucmumymy ¢ [ybue ¢ e2o
copokanemuem 603pacme NOAGAEHUR OPUSUHASIBHbLX MbicAell, HAYHHHIX Oocmu-
Kenuil, @ 6ceM COMPYOHUKAM — KPENKe20 300pO6bA U YCNEX08 6 KUIHL.

Hpogeccop K.HBAHHUYKA,
3amecmumens npedcedameni
Tockomumema no cmpamezuu
pazsumus obwyecmea,

nayxu u mexuuxu CP
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PECIIYB/THKA Y3BEKHCTAH

Jlupexmopy O6vedunennoz0 uHcmumyma A0epHbX Uccredosanui
npogpeccopy B.I.Kaowuesckomy

Iny6oroyeamaemsiii Bnadumup Ieopzueeun!

Om umeHu HayuHol obwecmgeHHocmu Y36ekucmana cepoeuHo no30pasafio
Bac u 6 Bawenm nuye eeco xonnexmue O6beOUHEHHO20 UHCMIUNMYMA AOEPHbIX UC-
cnedo8anuil co caasnoi oamoii — 40-nemuem co ona obpaszosanus Hucmumyma.

40 nem momy Ha3ad Ha Oaize Hucmumyma adepubix npobnem, Baexmpo-
pusuneckoii rabopamopuu AH CCCP u HayuHblx KOANEKMUB0E PAOA 80CHIOHYHO-
esponetickux cmpan, Kumaa u Kopeu 6wn obpazosan OHUAH, xomopuii 3a
ucmexuwuit nepuod cman OOHUM U3 KPYNHeUuux MeXOPHAPOOHbIX AOEPHBIX YeHm-
pos. B OHAH sedymca Hayunble UCCRe008AHUR NO CAMBLM AKMYANbHuM npobie-
Mam COGpeMEHHOT A0epHOl (usuKy, MAKUM KAK QU3UKA EbiCOKUX DHep2Uil U d.e-
MEHMAPHHX Hacmuy, HelmpOHHAA (pu3uka, paduayuoHHaA Guuxa meepoozo me-
Ja, meopemuueckas @u3uxa, paouOXUMUA U CUHMEI HOBHMX MPAHCYDAHOBHX
3NEMEHMOS, UHPpOpMamura u m.o.

Hayunvte omxpuimus unmepnayuonanviozo koanekmusa OHAH no oocmoun-
cmey 3anumaiom gedyujue no3UyUU 6 MUposoli Hayke. '

Mu 3naem u yenum OHAHU xax yenmp Mupogoit HAyKU U NOOZOMOGKU GbiCOKO-
KEARUGUYUPOBAHHBX CEeYUanucmoé Ona cmpan-yuacmuuy. Ipaxmuuecku ¢ nep-
8uix Oneli cozoanus OHAH yuenvie us Ysbexucmana ycnewno pabomanu u pabo-
malom 6 nacmoawee epema 6 ezo aabopamopusx. 3a npoweduiue 20060 COMHuU
MOA00LIX cneyuarucmos Y36ekucmana npouiiy 3amMeiamensHyio wKkony 6 nabopa-
mopuax OHAH; mHozue U3 HUX CMAAU KaHOuOamamy, OOKMOPAMU HAYK, u3bpaHsl
UReHAMU-KOppecnOHOeHmamu u axademukamu AH PY, pyxogooam HAYUHbIMU KO-
AeKmusamy u noO0oMeopHo pabomaiom 60 MHOZUX OMPACAAX HAYKW, MEXHUKU U
Hapodnozo xo3alicmea Y3bexucmana.

Yuenwe Yzbexucmarna ycnewno compyonudaiom ¢ OHAH u coemecmuo ¢
OHAH yuacmeyiom & kpynHbix Jue;xdyudpoauux npozpamMmax no CO8PEMEHHBIM
npo6remanm adeproit uzuxu.

Axademun Hayk Pecnybnauku YiGexucman esipaxaem ce0e UCKPEHHee 60C-
Xuigenue oocmuscenuamu Hucmumyma, no30pasasem e2o0 COmpyoHUKos ¢ 3ameud-
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menvHoll damoll u gupaxaem HAOEXKOY, MO nnodomeopHoe uayuuo-mexuuuecxde
codpyxecmeo mexdy OHAH u Pecnybnuxoit Y3bexucman 6ydem npoooaARamsCA u
paseusamsca. Xenaem ecemy xonnexmusy OHAH Hosbix Hayunoix u mpyoosoix
JocmusKeHUll, MeopUeCKUX YyCNexoe U Kpenkozo 300poeoa.

Ipeszudenm Axademuu Hayk
PecnyGnuxu Yzbexucman
T.01.1XYPAEB
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YyKPAHHA

HPABHTEJIBCTBEHHAA TEJNETPAMMA

O6be0UHEHHBIIL UHCMUMYM A0EPHbIX UCCACO08AHUL
Jupexmopy Kadwiwesckomy

ITo cayuaw 40-nemus obpasosanus O6beOuUHeHH020 UHCMUMYMA AJEPHBIX
uccredosanuii om umenu locyoapcmeennozo komumema Yepaunst no €onpocam
HAYKU, MEXHUKU, NPOMBIUWIIEHHON NOAUMUKY, HAYHHOU 0BwecmgeHHOCIU Hawell
Cmpans, 6bICOKO OYEHUBAIOWIER ECOMBIT 6KAA0 6alUell Opeani3ayun 6 palgumue
Adeproit husuku, noiopasnaiw eaw Hucmumym co snamenamensuoii oamon. Xe-
Aai0 OANbHEWWUX MEOPHECKUX YCNeXo8, OOCMUNEHUR 6 NPOGEOCHUN HAYYHBIX
uccredosanuil Ha 6aaz20 HAWUX CMPAH.

Honnomounwit Ilpeocmasumens
npasumenscmea Yxpaunw ¢ OHAH
npedcedameny 'KHTIT Ykpauno
B.E.CTOPHXKO
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YEIICKAA PECIIYE/IHKA

Yeaxxaemuvie nonnomounsie npedcmasumenu,
yeaxaemaa oupexyuaa,
ysaxaemvie yaensvi YueHozo cosema,
dopozue xKoanezu, opyzoa!

ObveOuneHHOMY UHCMUMYMY AO0EPHBIX UCCRe00sanuil 8 JyOne ucnonHaemcs
ce200HA 40 nem. B meuenue yemwipex O€CAMKOE Ne€m CE0€20 CYUECMBOBAHUA
Hucmumym npocaasunca padom GyHOAMeHMANLHOLX OMKPLIMULL 8 A0ePHON Pu3lKe
U Pu3UKe INEMEHMAPHBLX HACMUY U CMAR OOHUM U3 GE0YIYUX UHCIMUMYMOE 6 MUpe.
Hecamku kpynubix yuenolx, pabomaswiux uau pabomawwux ¢ [dybue, coeunyau
pybexu mupogoil Hayku Ha 3HauumenvHoill waz eneped. C gamunuamu amux yue-
HbIX 6CMpeENarOmca ceiac cmyoeHmst 8 yHeGHUKax u3uxu. ,

Hna zocydapcme — unenos QHAH ocobenno saxno mo, umo [ybna daﬂa
Hauano paszsumulo A0eproil guauku 6 ux cmpauax. TpyoHo nepeoyeHums pons
Ay6not, ocobenno npu pagumuu IKCnepuMenmanshoii 6a3st ONA AOEPHOI PUILKY 8
cmpanax-yuacmuuyax. [lodasrmoujee Gonvuuncmeo yckopumeneit u Opyzoii 3Kc-
NepUMEHMANLHOR MEXHUKU, KOMOPAR UCNOALIYEMCA 6 IMuXx cmpanax, paspaboma-
Ha u nocmasgaena cneyuarucmamu uz OHAU. He menee eaxkno mo, umo npax-
MUYECKU 6CE CREYUARUCB NO A0ePHON U3UKe CPEOHE2O U CMAPWE20 NOKONREHUA
8 CMpaHax-yHacmHuyax NOAYHUAU C680e 00pa3o6anue U Ce80U YHeHsle CMEneHu
30ecsh, ¢ dybHe.

Tlonamno, wmo xapaxmep compyOHuuecmea Mexoy CMpasHamu-yuacmHuyami
u OHAH nocmenenno menaemca. Tozda kak panbute pews uwna o compyoHuiecmse
8 pamkax HeKomopozo 3AMKHYMO20 Co00uecmea, ce200HA GbiIcmpo pa3suéaemca
npoyecc urmezpayuu u 2robanuzayuu Mupogoit Hayku. losmomy ece wawe u nwauye
yuenvie u3 OHAH u cmpan-yuacmuuy 6Cmynaom cOEMeCHO 8 KPYRHule MeXOYHA-
pooubie koanabopayuu, SKAIOHAOuUe OeCAMKY U COMHU 1a60pamopui 6cezo Mupa.

B Hawe spema nepeonpedensemca pons Hayku 6 obujecmee u 6o3pacmawm
mpeboeaHuR K 3P PekMmuUsHOMY UCNOABIOSARUIO CPEOCMS, gbloeNdemMbiXx O HAYKU.
Bce smo 3acmaénaem uayunvie uncmumymeol, 8 mom uucae u OHAH, mpanc-

Gopmuposames C8010 OeAMEABHOCME 6 CMOPOHY NOBLIUMEHUA IPPekmusHocmu
PUHAHCUPOGAHUA, NOSHIUEHUA NPO3PAUHOCMU HOMOKO8 PUHAHCOBHIX Cpedcms, K
NOSbIUEHUIO PE3YALMAMUBHOCIU HAYUHOL OeAMENbHOCIU 8 YENOM.

OHAH yxe coenan eéaxmuble wazu Ha smom nymu. Xody ommemumo moabKo
npunamue Hosozo Ycmasa Hucmumyma, e6edeHue nNpUHYuUnog Yeregozo
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PHUHAHCUPOSAHUR U & nociednee 6pema 3axmwouenue 0o208opa mexdy OHAH u
cmparoit mecmonaxoxoenus Hucmumyma — Poccuiickoii ®edepayuei, komopuiii
daem HHCMUMymy npounyio npasogyio 0CHO8y OAR OAAbHENUIE20 CYWecmEo8anUA
u paseuUmus.

Ha 3mom nymu, Ha KOmopos credyem npunoxums euje HeMAano YCUAUD, A
somen 0vt noxenams OHAH mnoeo ycnexos. A ysepen, umo u ¢ 6yoywem ¢ OHAH
6ydym nocmynams maranmaugsle cmyoenmyvi, umo ¢ OUAHU Gyoem coenan pso
(pyHOAMEHMANBHYIX U SOAHYIOlYUX OMKpLMUIl 8 A0ePHOI uiuKke U Pusuxe sneMmeH-
mApHbIX Hacmuy.

Pazpewiume mue no3opasume ecex compyonuxoe OUAH u oupexyuio Hncmu-
myma ¢ 106UREEM U NOXENamb UM MHO20 YCNeX08 6 pabome u 6 AUNHOU KuHu. *

Honnomounstii IIpedcmasumens
npasumenscmea

Yewckou Pecnybnuxu ¢ OHAH
P.MAX

—_—
*CretiorpaMma BHICTYTUIEHHS.
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BEHTEPCKAA PECITYBJIHKA

Hopozue xonnezu, dopozue opyseal

Bot camu nonumaeme, umo moe nonoxenue ocoboe. Ocoboe, ¢ 00HOR cMOpo-
Hbl, MaK KaKk, K MoeMy 2ayBOKOMY coxXanenuto, Benzpua- cezo0na He agnsemca
cmpanoi-ynacmuuyeil, xoma u compyornuuaem ¢ Hncmumymonm. C Opyzoii cmopo-
Hbl, A Boin Oupexmopom smozo Hucmumyma, eOUHCMEEHHWUM UHOCPAHHbIM OUDEK-
MOPOM, U, KOHEHHO, O4eHb MHO20 60CNOMUHAHUI, ocmanucs ceasu ¢ Jybuou. Kpo-
Me Bmo2o, A npakmudecku decamb nem paboman é Ilybue. A, koHneuno, ne umern

od)uuuaﬂbuoeo npaea celivac 6btcmynumb om 6€H2ePCKO20 npasumenbcmea, HO

uMel0 npago BLICMYNnuUMs OM HAYYHO20 KOJJIEeKMued, KOMOpHl ysaxaem
" Hucmumym, Komopuiit baazo0apum ouenb MHO2UX 6 3mom Hucmumyme, xax u sce
Hawu cmpanst-ysacmuuyst. Mot Moxem ckazams, umo 6ce Hawu yueHsie 8 obaracmu
A0EPHOU pu3uUKU, u3uKu uacmuy HAyuuauce pabomams 30€ch, NOAYYUNYU ONbIM
30ecs, ¢ [lybue, u cetiuac ucnonb3yiom smom onvim 6 pasHsx AA60pamMopusx mMupa.
Kpome smoezo, mmnozo senzpoe pabomanu 30ece, U He MOJBKO (pu3uxog, u mu

geHzput ecnomunaiom J[y6ny eceada ¢ xopouwium 000puim cepoyeM, € XOpOWIUMU i

yygcmeamu. OmKpOGEHHO 2080pA, MHO2UE U3 HUX C YOOGoAbCMEueM npuexanu Obl
6 JIy6ny pabomams. B obwem, paspewume mHe 3aKOHHUMb 3MO O4EHb KOPOMKOE
HeoguyuanrbHoe No30pasaeHue mem, 4Mo (MOA AUHAA MARHAA HAOex0a) Koz2dd
6yoem ommeuams 50-nemue Hucmumyma, Benzpus oname 6yoem cmpanoii-
yuacmuuyeii OHAHU. XKenaro eam oansreitiuux HaQyyHbX YCREX08 U 6CE 8PEMA yﬂyu-
warowuxca ycaosuil. Cnacubo.*

Axademur [J.KHIII,
oupexmop OHAH ¢ 1989 no 1992 2.

*CTreHOrpamMMa BBICTYILICHHA.
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OENEPATHBHAA PECIIYBJIHKA 'EPMAHHA

Yeaxxaemsiit 2zocnodun npocpeccop Kadwimescruir!

Om umeHu <De0epaﬂbuozo npaeumeﬂbcmea xouy cepdetmo nosdpasums Bac,
OUPEKYUIO 1 BCEX YHEHBIX U COMPYOHUKOS Hucmumyma no cayuaro 40-nremur cos-

* oanua O6beOUHEHHO20 UHCIMUMYMA A0€PHbIX ucmedoeauuu.

B kouye Hawezo eexka, komopwiil nepeo HAVKO{ 6vi0guzaem Hogble Goabluue

_ 3a0auu, 6ecnpenimcmeeHHoe MeXOYHAPOOHoe COMpPYOHUHECMEO YHEHHIX — O0OHA

U3 CaMbIX BAXHHLX NPEONOCHAOK ONA OC60EHUA 02POMHO20 NOMEHYUANRA HAYKH U
mMexXHUKY Ha Noas3y denogedecmsa. A y6exden ¢ mom, umo OHAH kak npusnanHoe

" MEXOYHAPOOHOE ~yupexXOeHue ¢ BuOAmUUMICA -~ HAYYHO-UCCAEO08AMENbCKUMU

docmuxenuamu 6ydem u & OanbHeiiueM HOCUMb GAXHBIIL 8KAAO 8 3MO BeAUKOE
deno. '

Xenarw Bam u Bawum compyonuxam oansheiiuux 60Jlblulﬂ' ycnexos ¢ Bawei
HAYHHO-UCCAE006AMENLCKOM deﬂmezwuocmu

C ysaxenuem

Bepno HEYMAHH,

napaamenmcKuil wmamc-cexpemaps
npu ¢pedepansHom Munucmpe
oGpa3zoeanun, HAYKU, UCC1E008AHUI
u mexnonozuu
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Kpome npusedennuvix golue,
6 adpec ObveounenH020 UHCMUmMYmMa AOePHHX UCCAEO0SaH U
NPpUCIAHBL NPUGEMCMEUA I NO30PAGNEHUA
oM MHO2UX UHCMuUmMymos,
HAY4HbIX YeHmpos,
Op2aHuU3ayuil CMPan-yuacmuuy u HeyHacmuuy
U om MeXO0yHapoOHX Op2aHu3ayuil.














































































BCTYIIUTEJILHOE CJIOBO
HA 80-H }osm_EﬁHoﬂ CECCHH YYEHOTI'O COBETA OHUAIH

Ynen-xoppecnonoenm PAH B.ILJXEJIEINIOB

InyGokoyBaxaemslit npencenatent YueHoro coseta Bnamumup Teopruesuu!
I'ny6okoyeaxaeMsie unensl cosera! Jamsl u rocnona!

Paspewunte MHe npexie BCEro MPUBETCTBOBATH BAC OT JHLUA TeX HEMHOTHX
4JIEHOB TepBOil ceccy YueHoro cosera Hauero MHCTUTYTa, KOTOPBIM BBINANO CHa-
CThE JOXHTH H ydacTBoBaTh B pabote Texyuweii 80-ii ceccun cosera. Hac ocranocs
BCEr0 NATEPO W3 TPHIOUATH YJICHOB MepBoil ceccuH coeeta. Dto nmpodeccopa Bau
lanyan, Yxoy I'yannxao, Yectmup Llumane, Hamcapaiin CogHom u 1.

80-2 ceccus apngercd wOuneiiHoil, Tak Kak NPOXOANT B TOPXECTBEHHBIE OHH,
Korga maydsoe coobuiecTBo crpan-yuacthuu OUSH, m He Tonbko >THX crpad,
otMevaer 40-netve poxaeHus Hawero MHCTHTYyTa — OMHOFO M3 KpPYyMHEHLIMX
MEXAyHapOOHbIX HayuHBIX SIAEPHBIX LEHTPOB MMpa.

Ceroans, B ieHb OTKpPBITHS 3TOM CECCHM, B CBOEM JIOKJIAJle 1 XOUY O3HAKOMMTb
Bac ¢ coGbITHAMY, KoTopbie Nporcxoannn B [lybue 40 ner nasan, 24—26 cenrabps
1956 r., xoraa cocroAnach nepeas ceccus Y4eHoro coBera Hawero Mucmryta.

Dra ceccus Obina CNEACTBHEM OYEHb KPYIHOTO H, MO CYTH, SIOXANBLHOTO CO-
ObITHA B XW3HM HAyKM HAIUUX CTPaH, npouzomenmero IIECTBIO MECsALIAMH paHee:
20—26 maprta 1956 r. B Mockse.

HMenHO Toraa npaBHTENbCTBEHHBIE Je/lerauMy OOWHHARLUATH TFOCYAApCTB
COLUMANUCTIYECKOH opHeHTaunu — Anbanuu, Bonrapuu, Beurpun, TP, Kuras,
KHIP, Monronuu, Monsmu, Pymeiinu, CCCP u Yexocnosakuu cobpannce 8 Mo-
ckBe, B npesnauyMme AxageMuu Hayk CCCP, Ha coBelnaHue ¢ nenbio 00CYXIOEHHA
npeioxeHnst 06 HHTerpaUHl YCUIIHIT cTpaH B pa3BuTuH Haubonee ynaaMeHTaNb-
Hoit obnacT COBpeMeHHOI HayKH — saepHOit (H3UKH.

Pe3ynbTaToM 3TOrO coBElaHHA ABUIOCH MOANHCAHHE COMIAILEHUS MEXAY YKa3aH-
HbIMM rocyaapcTBamMH 06 yupexaeHun OObEIHHEHHOTO HHCTHTYTA ANEPHBIX HC-
cnenoBanmii. CrpaHoii MectoHaxoxnenust Hucturyra 6sin m36pan Coserckuii Cotos.

OcnosHoit 6a30ii w1a opraunzauny OHSH siunuch ABa HayuHbIX yupexiaeHus
Axkanemun nayk CCCP, pacnonoxeunwix B Jybue: Hucruryr sanepusix npobnem
(nupektop M.I"Mewepskos, 3am. B.I1.[Ixenenos) u Dnekrpodmusnueckas nabopa-
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topus (aupextop B.U.Bekcnep, 3aM. H.B.Yysuno). B naweM Uucruryre (USID),
waunnad ¢ 1949 r., T.e. yXe B TeUeHHe WIECTH eT, paboTan KpynHeiilnii B MUpe
NPOTOHHBIH CHHXPOUHKJIOTPOH H& SHEPTHIO 680 MaB (puc.1,2), u Ha HeM yxe ObLn
BLINONHEH GONpLIOH KOMIUIEKC HCCIENOBAHMI C 4YacTMLaMM BBHICOKMX SHEpruil
(tabn.1). B DDJIAH 3aKaHYMBAIOCH COOPYXEHHME CaMoro GonplIoro B MHpe
cunxpothasotpoHa Ha suepruio 10 9B (puc.3).

Ta6mua 1. OcHoBHBIE SKCNEPUMEHTaNbHbIE HCCIEROBAHUA, BLINOJHEHHbIE
Ha MyYKax 4acTHI BHICOKHX dHepruil 680 M»B cHHXpoUMKIOTpOHa K ceHTAGpIo 1956 T.

1. OnpeneneHsl TIONHbIE cedeHs (YIPYTOro U HEyNpYyroro) B3aMMONEHCTBHA HyKJIOHOB
¢ Hyk/oHamu npu dHeprusx 380+680 MaB.

2. Onpepenenst auddepeRIHanbble H MOMHbIE CEYEHHS YIPYroro B3aHMoAeHCTBHUS
HYKJIOHOB ¢ HyKjloHamu B oGnact auepruii 380+680 MaB.

3. W3MepeHs! MOJHBIE CEYCHHS B3aUMONCHCTBHA TU -ME30HOB € NPOTOHAMH H nefTpo-
Hamu (120+390 MsB).

4. Msyyena JHEPreTUYECKas 3aBHCHMOCTh TOMHBIX CEUCHMIT B3IAUMONEHCTBHS NHOHOB C
NerkuMu sapaMu B obnactu 3Hepruii 140+390 MaB. '

5. U3yueHo ynpyroe paccesHHe 7'-Me30HOB Ha npoToHax (170+360 MaB).

6. Onpenenena aHepreTHYEcKas 3aBHCHMOCT MOMHBIX CeYeHHH 00pa3oBaHUa T°-Me30-
HOB B pp- U pn-COyNapeHHsX. )

7. OnpeneneHEl NONHBE cedeHNd B3aMMONEHCTBUS HEHTPOHOB C ANPAMH NP IHEPIUIX
380+630 MaB u np.

. Puc.l. . [Nporounmi cuux‘pq-" ‘
" S o . UMKJIOTPOH Ha 3HeprHio 680 MaB |

‘

e,
Voo,

~ \

i 1
' o

’

|

Puc.2. Ilyuku wuacTHLL BHICOKHX:.' .
3HEpruil CHHXPOLHKIIOTPOHA o Puc.3. CunxpodhasoTpoH Ha sHeprmio npotoHoB 10 I'sB
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JBa ®THX YCKOpHTENs  BMECT€ C COOTBETCTBYIOLUMMH 3IaHHAMH W nabopa-
TopusMu ob1ei ctoumocThio okosio 500 MnH pyb. coBeTcKas CTOpOHa repeaasana
6e3Bo3me3nHO B nons3oBanue OUSHN. Ilepenasancsa takxe xunoit doua Hayquofo
ropoaxa cToMMocTsio 0kono 110 mua py6. (Bce B eHax 1956 r.). .

Ha coBemiaHuy ynomHOMOYEHHHIX MPEACTaBUTENEl CTpaH-y4acTHHLL OHUSH &

Mockse Gbuta n3bpana aupekuns Hucturyra B cocrase AMpeKTOpa — 4i€Ha-KOp-

pecnonienta AH YCCP I.H.BrnoxunueBa U fByX BHIE-AMPEKTOPOB — 4ieHa-Kop-

pecnionnenta AH Yexocnopakun Baunasa Borpy6u M npogeccopa Mapuana Jla- -

Hetwia ([Tonpua).
CosemlaHne npeAcTaBHTENE CTpaH-yyacTHMI B MOCKBE IMpHHSI0 TaKkxe

pemienne 0 cosnannu Yuenoro cosera OUSIH o mase c.aupektopom Huctiryra
KaK DYyKOBOISLIETO HAYYHOIo OpraHa, ONpPENE/SIOLIEr0 HAYYHYI0 MONHTHKY ‘M~
orsercTeeHHoro nepeft Komurerom Ionnomounsix IIpencrasureneii (KIIIT) rocy- "
napcts — unenos OUSIH 3a paspaborky HanbGosnee akTyanbHBIX H nepcnex’msﬂmx‘ .

HanpaslieHHil (byHIaMEHTAIbHBIX HAyYHBIX MccaenoBanuii B MHcTuTyTe.

Coset 06s13bIBAIICS EPHOAHYECKH 3aCYIIHBATh NOKJIAbl AMPEKLMU HUHCTHTY-

Ta M AMPEKTOPOB 1abOpaTOpHii O PE3YIbTATaX BHIMOTHEHHBIX HAYYHBIX MCCENO-
BaHHWi ¥ JaBaTh UM OLeHKY. PaccMaTpuBarh mpenoxenus o co3mauuu npu #eob-

XOOMMOCTH HOBBIX KPYIHEIX MabopaTopHii, yckopuTeneil uiy xpynhoMacTabHbIX .

HOPOTOCTOSALUMX BKCHEPUMEHTANLHBIX YCTAHOBOK [Nk TIPOBEACHMS MCCNENOBaHMI
KaK HenocpefcTBeHHO B MHCTHTYTE, TaK M B APYIHMX SAEpHEIX LEHTpax, U JaBaTh
coorseTcTBylole pexomengaunn KIIIL B
Mpenycmarpusanocs, yto mist yuactust B paboTe cosera C npasom pemaxouiem
rojioca Kaxjad CTpaHa HanpaBliieT B HEro Tpex cBoux wieHos. Jlupekropa naGo-
paTopHit MOTYT GBITh MONHONPABHEIMM YIEHAMH COBETA TONIBKO B ClIyyae, eClii OHH
Ha3HaueHbl TAKOBBIMH CBOMMM TPaBUTEIbCTBAMH. S
B 10 Bpems unenamu coseta o CCCP Gpinn HazHaueHwl ui.-kopp. AH CCCP
B.H.Bexcnep, akanemuk AH CCCP H.E.Tamm u asrop ®Toro aoxiaia JOKTOP
¢hu3nko-maremarnyeckux Hayk B.I1.JQxenemnos. i
IepconanbHblii cOcTaB WieHOB NepBoii ceccuu Yueroro cosera OUSIU ouens
BIIEYAT/IAET, TAK KAaK CONEPXHT HMEHa MHOIMX BBUJAOUMXCH Y4EHBIX, LHPOKO
M3BECTHBIX B MHPE. et
K coxanenuio, MHOTHE U3 TeX, KTO y4acreoBan B paore neppoii ceccy, X
HacTOAILEMY BpeMeHM yxXe yuuy u3 xusnu. Ho s cuntaio cebs oGs3annbM Ha-
HOMHHUTEL BaM O TEX M3 HHUX, KTO NpuHKMan Haubonee AesTenpHoe yqacmé B pabo-
T€ COBETA, AKTHBHO CIIOCOGCTBOBAN CTAHOBEHUIO M PAa3BUTHIO Hamiero VIHCTHTYTa

¥ YKDEIICHHIO ero HayuyHoro asTopuTeTa B Mupe. Ilpexme Bcero aro J1.U.Bno-

xuHues (npexcenarent Yyenoro copera), B.Borpy6a, M.aubi :(3aMecTHTEH.

_npefcenarens), ieHs coseta — B.H.Bekcnep, H.E.TamMM, 0 KoTophIX .yXe yno-
munan. Jlanee, akanemux AH Kuras Ban Ianuan, naypear HoGeneBckoil mpeMuH

akagemux AH TP T'ycras epu, miasa wKonsl reopernyeckoii ¢pusnkn s [lonsue,
copatHHK A.DiHwreiiHa akanemMux AH Ilonsin Jleononsn Hucpensn, ocHoBarenb
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u aupekTop Mnctutyra sineproit pusukn 8 Cocin, BHLE-TNIPE3HIEHT AH Boarapun
akagemuk [eopruit Hanxaxos, ocHoBareib M AHPEKTOP Hucrutyta anepHoii
¢usnku B Kpakose akanemuk AH [Monwum Tenpux Hesonnnuanckui, OHPEKTOP
WncTutyra aToMuoii cusuku B Byxapecre akagemuk AH Pymbinun Xopus Xyny-
Geil, KpYNHbIl cneuuanuct B 06NacTH- KOCMHYECKHX fyueil, AMPeKTOp Heutpans-
HOTO MHCTUTYTa (hU3MuecKux nccnenosanuii B bynanetwre akanemuk AH Beurpun
Jlafiow STHoutu.

Mepsan ceccus Yuenoro cosera Gbina nocssiieHa peleHHIo HCKJIIOUNTENBHO
BaXHBIX H MPHMHUMOHAILHBIX BONPocoB. OHa oKa3anach OeHb IUI0A0TBOPHO. Ee
peuetina (GaKTHYECKH ONpPEAETHIIN HAYHHOE JIHLO Hucruryra. ’

Ha neit 6610 getansio obcyxaeno v npuusato [Monoxenne 06 YueHoM cosete
OUsIU. '

Coser 3acnyman noknan I.H.Bnoxunuesa o nameuaemoii ctpykrype HHCTHTY-
Ta M NEPCNIEKTHBHOM IUIaHE ero pa3suTHA. B CBOEM BLICTYIUIEHHH OH, B 4aCTHOCTH,
ckasan: «Ilepen yyeHbIMH, COTpYAHHKaMH Hawero HHCTHTYTa CTOMT noyeTHad, ys-
neKaTesibHas, HO OYEHb TPYRHAS 3amaya: CBOeil akTHBHOM, TBOpYeckoil paboToii
ONpaBaaTh T€ HALEXbl, KOTOPHIE BOAraloT HAPOAbI HAWIMX CTPaH-YYaCTHHL Ha
namt HHcTHTYT». _

Jmutpuii BaHOBHY OTMETHJI, YTO B PELIEHHH MOCKOBCKOrO COBEWIAHUs Npea-
craBuTeNei CTpaH-yyacTHUU ObUTIO yKa3aHO Ha HEOOXOANMOCTb CO3MaHHs B paMKax
Hucturyra KoMmekca 1aGopaTopuii, TEeMaTHKa KOTOPBIX KaK MOXHO MONHee OTBe-
yasia Gbl HaydHBIM HHTepecaM Bcex cTpan-yyacthuu OHSH.

Dra TeMaTHKa QOTXHA BKJIIOYATh, C OOHOH CTOPOHBI, Ty6OKHE TEOpETHYECKHE
pa3paGoOTKH U MAEH, a ¢ ApYroil — (yHaaMeHTaIbHblE IKCIIEPHMEHTANBHBIE HCCIIE-
0BaHMsl, HAlpaBIEHHBIE Ha OTKPHITHE HOBHIX SBJEHMH M 3aKOHOMEPHOCTEH,
CTUMYIHPYIOUMX JanbHeiiee pa3sBHTHE TEOPHH. ‘

B pesynerate o6CcyxaeHusl YueHblil COBET MPUHSIL PELUEHHE HMETb B COCTaBe
Huctutyra nats naboparopui: '

1. JlaGoparopuio sneptibix npoGnem (JISIIT) ¢ CHHXPOUHKIIOTPOHOM 680 MaB
u ¢ nabopaTtopueil PAlHOXHMHH W AAEPHOIH CNEKTPOCKONNH;

2. JlaGoparopuio Bricokux anepruii (JIB3D) na 6ase cunxpogasorpoua 10 I'sB;

3. JlaGoparopuio Heiitponnoii (pusukn (JIHD) ¢ snepHsM peakToOpoM;

4. Jlaboparoputo sgephbix peakuuit (JISIP) ¢ uuknorponom MHOr03apsHbIX
vonos (Y-300) ¢ sHeprueii < 10 MaB/uyka.;

5. Jla6opatopuio TeopeTHyeckoi pusuku (JITD) ¢ BLIMHCIHTENLHBIM UEHTPOM
H cuctemoit DBM.

"Ha 3T0ii Xe cecCHM COBETa COCTOSI0CH OOCYXAEHHE KaHAMLATYp M Bb1IOOpBI
IupexTopoB naGoparopuit. EqunornacHo Geuin u3bpaHst:

+ aupexTopoM JISITT — nokTop (pH3HKO-MaTEMATHUECKHX HaAyK B.I1.0xenenos,

* gupextopoM JIBD — unen-koppecnonnent AH CCCP B.HU.Bekcnep,

* nupektopom JIH® — unen-koppecrnonnent AH CCCP H.M.®pank,

+ aupektopom JIT® — akanemuk AH CCCP H.H.BoronoGos,

HECKONpKO mo3gHee Gbin n3bpan
* anpextopoM JISIP — usien-KOppecnoHieHT AH CCCP I".H.®nepos.
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ruc.4. upexuus OMSH u aupektopa naGoparopuii. Cresa Hanpago: AMPEXTOp HaGopaToﬁm; ’
HeiiTponHofi dusuky H.M.®pank, suue-nupexrop Hucruryra M. daneuu, AMpeKTop J]a60pa-‘ k
TopuH adepHbix npoGaeM B.f1. Ixenenos, suue-mpekrop Hucturyra B.BorpyGa, AMPEKTOp -
Hucruryra JL.H.BroxuHues, IMHHUCTPaTHBHBIA aupekTop Huctutyra BHCepmeHKo,, :
anpektop JlaGoparopun Bbicokmx sHepruii  B.M.Bekcnep, mou. aupextopa HHchyra '

A M.PrixoB, anpextop Jlaboparopuu teoperuueckoii dusnku H.H. Boromobos, nupekrop .ﬂa‘
6opatopuu snepubix peakuuii I.H.®nepos

AaMuHHCTpaTHBHLIM aupekTopom OHSIH 6bin1 Hashauen B.H: Cepmeuxo
NOMOILUHHKOM aupekTopa A.M.PoixoB.

Ha puc.4 npencrasneu nepseiit aupextopar OHSH. )

Ecnu no 6asossiM ycranoskam JISITT, JIBD u JISIP uukaknx ﬂpMHuMﬂﬂaﬂbelX

3aMe4aHHii Ha COBETe BbICKa3aHO He Obino, To no JIH® cocrosnach onpenenentas’

AMCKYCCHA 1O BOMpoCy: Kakoit peakrtop Gyaer ans nee 6a3oii?

J.A.Bnoxunues HanoMHWI, YTO Ha MAapTOBCKOM COBELIAHHH npencraamenu :
pana crpad (HCCP, [THP » KHIP) npemnarann paccMotpers BOnpoc o BO3MOX-
Hocty crpourtenscrsa 8 OMSAM mownoro peakropa na 50 MBT ¢ nocrosHHOI.

TIOTHOCTBIO NIOTOKA HEHTPOHOB, 4TO 0becneun0 Gbl BOMOXHOCT PelIaTh HAa HEM
3aayn He TOJIBKO YMCTON (U3MKH Hempouos HO TakXe M pasiH4Hble Tex'ﬁo-

noruyeckue npobnemsl, CBg3aHHbIE C CO3NAHHEM M IKCIUTyaTalHei ABC H zxpymx
aTOMHBIX YCTaHOBOK.

' Orseuad Ha nocrasneHHelii Bonpoc, aupektop Mucturyra JI.H. Broxuuues co-

o6wmn, yTo aupekuns HHCTHTYTa BHUMATENBHO M3yuyuna aty npoGieMy u npuwia

K 3aK/IOYEHHIO, YTO CTPOHTb Takoi peaktop B [lyGHe HeuenecooGpasHo.
Mouemy? [oToMy, 4To 3T0 TpeGoBaTO, BO-MEPBLIX, WIS €0 paIMelieHHs 0CBO-

CHUS COBEPLIEHHO HOBOH IUIOIMANKH, 3HAYMTENLHO yaaneHHo# (na 7—8 KM) OT -

OCHOBHOI Ga3bt MHCTHTYTa, BO-BTOPLIX, CO3MaHus TaM nabopaTOpuH, XHIOIO ro-
podKa M 3HAUMTENLHOrO KOMILIEKCa CneuHtHUecKHX COOpPYXEHHil, B-TPEThHX, B
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CBA3M C BLICOKOI CTOMMOCTBIO CaMOr'0 PeaKTopa M BCEX YKa3aHHBIX BhILIE COOpY-
KEHHUH, 3TO OTBIeK10 Gosblive (PUMHAHCOBBIE CPEACTBA OT PELIEHHs [ABHbIX 3a-
pay HMucruryra xak udeHTpa, 3aHMMaiouierocs ¢GyHIAMEHTAIBHBIMH . MCCIERO-
BaHMSIMH B 006J1aCTH (DH3MKH 3/IEeMEHTApHBIX YaCTHLL U aTOMHOIO sfpa.

B pesynbTate KOpPOTKOI AMCKYCCHH BONPOC O CTPOUTENBLCTBE MOLIHOIO Peak-
Topa B [lyOHe Obl1 3aKpBIT.

Ceccus npunsna pewenne, opoGpsiomee npeanoxenne I.M.Bnoxunuesa o
crpoutensctee pnsg JIHO uva nnowaanke JISI nmaynscHoro peakropa, paboTaroie-
ro Ha OsicTpeix HeiitpoHax (UBP), Ha nmepBeIX nopax coO cpefHeill MOLIHOCTHIO
npuMepHo 1 kBT. TexHHueckoe 3amaHue Ha NPOEKTHPOBaHHUE TaKOTO PeaxkTopa,
pa3paboTaHHoe o ugee U noA pykosopcrsoM Imutpus Meanosnua B OOnuHCKeE,
NpaKTHYeCKH yxe Obio NOXFOTOBNEHO.

DTOT peakTOp MO3BOJISN BHIMONHATL LIMPOKHI CHEKTP Hayqﬂmx Hccneno-
BaHMH, HauWHa? C M3MEPEHHS TONHEIX HEHTPOHHBIX CcedyeHHil, = ceueHWH
panMaUMOHHOrO 3aXBaTa M paccesHus, CEYEHHIl JeieHHs U T.O., a TaKXe BHIION-
HATb O0ee TOHKHME OMBITH O UCCIIENOBAHHIO RO-PEAaKLMii Ha pe30HAHCHHBIX HENT-
pOHax, H3MEPEHHIO MONSIPH3YEMOCTH HeiiTpoHOB H ap. Ilng Takoro peakropa Tpe-
6osasoce Bcero okono 10 Kr IIyTOHHS NpH JIMTENBHOCTH KaMIIaHHH nopamca
LIECATKOB JIET.

Jlns WANOCTPalMH MOJEb TAKOMO peakTopa NpUBEReHa Ha puc.S. B Momenr,

KOria BKJagbill M3 35y (90 %) + Mo (10 %) BO BpamamumeMmcd €0 CKOpPOCTBIO
5000 o6./MHH. IUCKE MPOXOOMT MEXAY ABYMA NaKeTaMi aKTHBHOH 30HMBI-B BUME

crepxXHel U3 239py, BOZHMKAIOT MOLUHbBIE HUMIYIBECHl HEHTPOHOB [UIMTENBHOCTBIO
~35 MKc ¢ vactorod npubnusurensHo 80 pa3 B ceKyHOy H NMOTOKOM HEHTPOHOB

10", O6mwit sun noctpoensoro peakropa UBP-1 npusenen Ha puc.6.

DTo pelieHue, KaK MO3AHEE OKA3ANOCh, SBWIOCH OueHb S(DPEKTUBHLIM, TeM
fonee YTO yXe TOrAa NMPOCMATPHBAIACH BO3MOXHOCTb CO3aHUs NOROOHOTO peax-
TOpa Ha CyMECTBEHHO GOMNBILYI0 MOLIHOCTS.

KpoMe TOro, OHO MO3BOMWIO BRICBOGONMTh CPEACTBA, 4pe3BbIYAiHO HE0b-
XOAMMbie Ui 3aBepliehus paboT No KOMIUIEKCY CHHXpo(]a3oTpoHa, a TaKxke ansd
CTPOMTENBCTBA OCTPO HEOGXOTHMBIX H OTHOCHUTENIBHO HEXOPOTHX OGBEKTOB, TaKHX
KaK 33aHue TeopeTuueckoii naboparopuu, nabopaTopHH AlEpHO CHEKTPOCKONHH
H paOIHOXHMHH K Jp.

Ha »Toit Xe ceccHM 1o MOPYYEHHI0 AUPEKUHH s BHICTYNHI € KPAaTKHM [10KJia-
10M, B KOTOpPOM 0OOCHOBHIBaNIack HEOOXONHMOCTE COOPYXEHHUS Ha [MaBHOI nno-

wanke OUAH OnniTHoro 3aBopa ¢ paboueii mwiowansio ~7000 M2 1 NapKOM CTaH-
xoB ~150 wr. (Teneps 310 OI1 OHAN).

I'maBnBIM apryMeHTOM B NOJIB3Y CO30aHHA TaKoro HeOoJsblIOro 3asojia ABIfA-
JI0Ch TO, 4TO Ha HEM MOXHO ObU10 GBI, He obpalasich B NMPOMBILUIEHHOCTh (Y4TO
BCerga He MpoOCTO), M3TOTORMATh Pa3jIM4HYI0 SKCIIEPUMEHTANBHYIO annaparypy:
MarHUTHbIE CMNEKTPOMETPHI, MOIEIH YCKOpHTesel, KOMIJIEKTB HCKPOBBIX,
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Puc.5. Monens peakropa HBP-1

Puc.6. Peakrop UBP-1
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aipdy3HOHHBIX,  CTPUMEPHBIX,  NPeAoBLIX,  MPONOPUHOHATLHBIX  KaMep,
PayIMyHOro THMA H Pa3MEPOB CUMHTH/LIALUHONHBIE H 4epeHKOBCKHE CHETHHKH, a
TAKKE TUPaXHPOBaTh B THICSYAX IKIEMMAAPOB MOUY/IH S1EPHOH SNIEKTPOHHKH, pa3-
paGoTtaunHble B nabopatopusx Mucrutyra, u T.0.

Dro npeanoxenue Takke GbUI0 0ROOPEHO YYEHBIM COBETOM.

B pesynbraTe nepsblit nSTHIETHHUIT Mian passutha HHetnTyTa, chopmuposan-
HBIE M 006peHHbIii  YUeHbIM COBETOM, coAepXan Crelyloutue fo3HuHH (CM.
1abn.2). :

Ta6muua 2. Hsminersauil wian passutua OUSIH na 1956—1960 roas:

HaumeHoBaHHe 06beKTa OpHeHTHpP. Cpoxkit
: CTOHMOCTb CTPOHTENLCTBA
B MJIH pYO.
1. |Kopnyc cuHXxpotha3oTpoHA ¢ H3MEPHTETBHBIM 19,58 |l kB. 56 r. — IV kB. 57 T.
nasuaboHoM (K. Nel) JIBD
2. |Duepretuyeckuii Kopnyc cHHXpoha3oTpoHa 482 |(IxB. 56r.— IV KB 57T
(x. No2) JIBD ‘
3. [OHepreruueckuit KOPIYyC HIMEPHTENbLHLIX Na- 19,15 |l ke. 56 . — IV kB. 57T
BWILOHOB cuHXpothasoTpona (k. Nela) JIBD
4. |Wamepurenbublii Nasiibod cuixpogasoTpoHa 37,00 |Tke. 57r. —IVke 58
(x. Ne16) JIBD
S. |Tonuenb ¢ KOMMYHUKALMAMH T4 H3IMEPH- 150 ks 57r —IVKB.STT

Te/bHBIX NABWIBOHOB cutixpogasorposa JIBD

6. |BonoponHas Kamepa ¢ KpHOTEHHOH ycTa- 25,00 1kB.57r.—1VKB SOT
HOBKO# M CTaHLt OXHXEHHS BOAOpOAA
na 30 nfyac JIBD

AIMHHHCTpaTHBHBIK Kopryc JIBD 1,00 |Ike.561. —1kB. 57T,
8. |LIMKIOTPOH-YCKOPHTE/Ib MHOTO3APSAHBIX 100,00 |l ks. 56 . — IV KkB. 59T.
MOHOB a30Ta Ha 3Hepruo 120 MaB (M3H)
JISIP
9. |Panuoxumuueckas naboparopus 6,00 |llks 57r.—IVkB 58T.
10. |MMnynecusiii Gerctphiii peaktop (UBP) 1 11,00 |[IVkB. 56r. —IV 8. 571
3nanue JlaGopaTopuu HeATPOHHOI PHIHKH
11.- |Jla6oparopuetii xopmyc JIAT 4,17 |[IVkB.54r. — 1V ks 56T
12." Kopnyc JlaGopatopun TeopeTHYECKO#H 300 {Ixs.57r.— Ik 58T
cbH3UKH
13. |3aBox 3KcrepUMeHTANBHOH (u3nueckoi 6,00 Il k8. 57 r. — [l k8. 59,
annaparyphbt

HameuenHas 3THM nnaHoM ofuias cyMma 3aTpaT Ha KanuranbHOE CTPOWTENb-
ctBo B 1956—1960 rr. cocrasuna 240 mnn py6.
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OcHoBH21 4aCTh Ccpeacrs Hampasiaanacs Ha TO, 4yT00bl BO3MOXHO 6blCTpCC

BBECTH B [eiCTBUE CHHXPOGA3OTPOH M YCKOPUTD MOMIydYeHI e HayYHbIX PE3yNbTaToB |
B 001aCTH 3HEPrHil YacTHL, HEJOCTYAHBIX B TO BPEMS 11 YUEHBIX APYTUX SACPHBIX

UEHTPOB.
OcyuwiecTriieHHe HaMeyeHHOro nnana obecneuurano yuensiM OHAHU Boamox-

HOCTH NMPOBEACHUS HCCIIEN0BAaHHA B OYEHb WIMPOKON obnacTu aHepruii 4acTul, OT -

Manbix gosneit 3B no 10'% 3B.

Peann3aumna 3Toro nnaxHa OTKPhIBana TakXkKe XOPOWHE MEPCNeKTHBL 1A Mpo- -
BENCHUS HCCIEI0BaHMIT B 00NACTH KOHAEHCHPOBAHHOrO COCTOAHMA BELIECTBA,
paniobuonoruy, panuanuoHHoi KocMuueckoil OUoOrHMH, JyyeBoil TepanmuH, B
06acTH CO3MaHHA DPAMTHYHBIX PATHOM3OTONOB C UEBIO MCTIONE3OBAHMS MX B

MCAMLHMHE H HapOILHOM xo3giicTse BooOwe U T.A.

Co3paHue TeopeTHyeckoil n1abopaTopuy BO MIaBe C BHIIAIOIIMMCH (H3HKOM-

TEOPETHKOM H MareMaTHKom akazeMukoM H.H.Boronio6oBbtM OTKpHIBANO WHpO-

KHE BOIMOXHOCTH Wid PaA3BUTHA Da3l/IM4yHbIX pas3lic/ioB COBpCMCHHOﬁ TEOPETHYEC-:

KO# pH3uKH:
— TeOpUH noneit;
— CTPYKTYpPbl HaCTHL M UX B3aUMOAEHCTBHIA;

— TEOpHM AApa Y SAEPHBIX peakuUHil ¢ ydacTHEM Pa3lfAHuHbLIX YaCTUU W ajep - .

H T.0o.

BhICOKMII HayyHBIil YPOBEHb H XOMMETEHTHOCTH, @ TaKXe [yGOKOe B3auMo-

NOHUMAHHE YJIEHOB COBETa CrnocoOCTBOBAIH 6blCTp0My JAOCTHXEHHIO Corjlacusd B
Pa3IMYHBIX BOnpocax.

B ‘pesynbrate YdeHBll COBET MpHHAN pelueHHE, Nopydawoulee AUPEKUUU
Hucrturyra npegcrasurs paspaCoTaHubiil NATWIETHHHA IU1aH Ha paccMOTpEHHE |

Komurera Tonnomounsix Tlpeacrasureneii cTpaH-y4acTHULL.

Coset noanepxan Takxe obpamenue aupekunn Kk CoBeTCKOMY MPaBHTENLCTBY
0 Ge3oT/IaraTensHOM PACIUMPEHUH KUWITHIHOrO QOHAA 1 NOCTPOliKe -3HAUMTENLHO-

' 1O KOJNMYECTBA HOBBIX JOMOB Ul MPHOLIBAIOLIMX COTPYIHUKOB H3 CTPaH-YUaCTHHL
OHAHN. : '
Ha coBere Obn 3acnywanst oruyerHele goknaast B.H.Bexkcnepa u Moii o Be-

Ayuwuxca B na60paTopMax ¢H3H‘JCCKHX HCCIIEA0BAHHAX U YTBEPXKICHB! IJl1aHbl HA

1957 r., a Takxe cocrasbl yueHsix coseros JIAT, JIBD u AT,
OcBewas AesATeNbHOCTb NMEPBOil CeCCHH Y4eHoro copeta, 1 0cobo xo4y nof-

4epKHYTH, 4T0 NpasuTenscTBo Coserckoro Coi3a npuaasano ovyeHb OOMBLIOE 3HA-

yeHue npobseMe co3naHus u BeectoporHero passutus OUAH. B uenax uanbonee
ONEepaTHBHOTO PELIEHHA PasMYHbIX BOMPOCOB, CBSA3aHHbIX ¢ 3THUM, [lonHOMOYHBIM
IMpencrasutenem npasurensctsa CCCP 8 OUAH Opin Haznayen MHHHCTP CPENHEro
MawHHocTpoernst (HeiHe Munaroma) Ecum IMasnosuy Cnasckuit. OH npHCYTCTBO-

Bajl HA NEPBOM 3aCCAAHHUU YyeHoro coseta H NPpHHHMAJT aKTHBHOC YHacTHE B €ro ‘

pabote.
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PeweHus COBETA OKA3IUCH OUYeHb MYIPBIMH.

Tpu 3aKkpeITHY 3acefaHua cOBETa, 00PAWAACE K €ro Unenam, MUHHCTP cKaza:
«Bbl Hauu# obuMii A3b6iK, NPUHSIH PAUHOHANbHBIE PEUIEHHMS, HAMETHIH TpHH-
MnHaIbHbIE Aane paboT, HanpasieHHbIe Ha TO, yro6sr OUSIU cran nelcTBUTEND-
HO OAHHM K3 KPYIHBIX MHUDOBBIX LEHTPOB HayKH>». ;

Ha cosemanun Komurera [Tonnomounpix [IpencTaBureneii cTpat-yqacTHHL
OWSU pewenus YueHoro copera ObUIH MOJHOCTBIO MOEPXAHEL H yCTAHOBJEHBI
CTpOrMe CPOKH CO3/1aHHs BCEX HayyHbIX 00BEKTOB U CTPOWTE/ILCTE KWIbS.

" PacnopaXeHHEM NPABUTENLCTBA COOPYKEHHE HEeOOXOIUMBIX OOBEKTOB M U3T0-
TOBNEHMe pa3HO0OpPa3HOro 0GopyroBaHus OblI0 BOIOKEHO HA TPH MHHHCTEPCTBA:
MMUHUCTEPCTBO CPEAHEr0 MAINHOCTPOSHUS (ubiHe  MUHUCTEPCTBO  ATOMHOH
steprau), MuHanekTponpoM 1 MHHpaaonpoMm. Cnaxennas paboTta 3aBOJOB, MpO-
EKTHBIX 1 CTPOMTENILHBIX OPTaHHM3alMi, 2 TAKXKe KOMIEKTHBA yueHbIX, UHXCHEPOB
u paGouux Hucruryra mpusena K yCIIEWHOM peanu3auuy fepsoro NATHIETHEro
nnana passutia OMSIU. ' }

B pesynsrare cuHxpoa3oTpoH Hayan paBorats BecHoil 1957 rona, WBP — B
mione 1960 roaa, Y-300 — B centsbpe 1960 rona. Yueusie JiabopaTopuH SIepHBIX
npofeM BhEXaIM B HOBOE 3MaHAE OCCHBIO 1957 roga, ._TISIP — 8 1958 rony, a
TEOPETHKH 3aHANM CBOH KOpNYC B 1959 rony.

BenloM BCEX ITHX AEHCTBMiA SBWJIOCH TO, YTO Hay4yHBIC MCCNENOBAHUA B
HucTutyTe pasBepHY/IMCH N0 IIHPOKOMY dpouty. Konnexrus pa6o1*anvc GonbLUIMM
IHTY3Ma3MOM M BIOXHOBeHMeM. W, KaK M3BECTHO, BCKOpE OUSH peiicTBUTENLHO
NpEeBPaTUCA B ONMH U3 KPYMHEHIWIMX MEXIYHAPOLHBIX HaY4HbIX LECHTPOB MHDA C
YHHKaIpHO GOraThiMH  BO3MOXHOCTAMH U1 TOMydCHHA HOBHIX 3HAHWH B
pasiuyHbBIX 00nacTIX HAYKu.

PaspeluuTe MHE Ha 9TOH CBETJIOH, HaMATHON HOTE 3aKOHYHTH MOE BCTYNHTEb-
HOE CJI0BO, TOPSYO MO3APaBUTH Beex Bac ¢ 40-neTHEM HAWEro HucTutyra 1 noxe-
nars Gonporo ycniexa B paGore 80-ii 106HeHHOH cecciut YyeHOro coBeTa M BCeM
ee yuyacTHHKaM.

Bnaropapio Bac 3a BHUMAHUE,
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40 JIET OHsIH

Axademux A.M.IIETPOCBAHI[

YBaxaembiit Bnanumup Teopriesny, ysaxaeMbie wieHsl YueHoro cosera!
MHe Xo4eTcs BHIPA3HTh YAOBOJLCTBHE M NPH3HATEALHOCTH 33 YU4acTHE B 3ace-
BaHUH YYEHOro CcoBeTa, MOCBALEHHOM 3HaMeHaTenbHoMy obuneiw — 40-netuio

Hautero Mucturyra. B cBoem noknane Buepa Bnanumup T'eoprueBny 3agan Takoit

putopuyeckuil Bonpoc: «40 ner — mHoro 310 Wi Mano?» JleHcTBUTENbHO, KakK
Oyaro 6b1 40 net — muoro. Ho, ¢ apyroit ctopousl, u Mano. ITouemy? Jla noromy,
4T0 MHCTHTYT CymecTsyeT, Gyner cymecTBoBaTh M GyAeT MPOBOAMTH HOBBIE HAyy-
HbIe M3BICKaHH, PaCIUMpPAIONIHE HAIIH NO3HAHHS B MPUPONE BEILECTBA.

Hamo ckasath, YTO NpensnoxeHde HomIepXarh BhiBHXeHHe OOBEIMHEHHOTO
UHCTUTYTa AfgepHeix uccnegosanuit B Jyoue u IHEPH B XKenese Ha comckanue
Ho6enesckoii npemun mupa 3a 1997 rog — 210 O4eHb MHTEpECHHIt TMOKa3aTenb
BaXHOCTH 3THUX OpraHU3allMii B MO3HAHWH M PacKPBITHH TaiiH BewlectBa. Ho g ne
3HAlO, TOYHee, MBI He 3HaeM, 6yner 510 B 1997 roay wiu He Gyner. D10 He MMeer
CYLIECTBEHHOTO 3HaueHus. Baxwno, 4TO pyKOBONCTBO Haluell cTpaHbl, Poccus
BocnpuHuMaloT OObeanHeHHbH UHCTUTYT KaK UeHTp (dyHRamMeHTanbHON HaykKH.
W a ponxen ckasarh, uro OGbeIMHEHHBIH MHCTHTYT BaXeH He TOJIBKO Kak
opranM3auus, HO H Kak MEXIYHAPOAHBI KOJINIEKTHB Y4YeHBIX OYEHb BBICOKOM
KBanu(UKalLHU, MPH3HAHHON Ha MHPOBOM ypOBHe. D10 6osiblloe Aeno. ‘

40 ner mpofineHsl He 3ps, NPOMAEHHI C YECTBIO, C JOCTOMHCTBOM, C IOYETOM,
NPOBEAEHO OrPOMHOE KOJMYECTBO MHTEPECHEHINMX HAyuHBIX M3BICKAHWiA. DTO
BaXHO.

51 X04y KOPOTKO KOCHYTBCS MCTOpHUecKOro hakTa coznanus OObeqMHEHHOTO,

HHCTHTYTa KaK MeXIyHapomHoii opraHu3auud. O6 5TOM yXe roBOpWIOCH, HO s
3aTPOHY BONPOC, KOTOPBIHi HHKOIAA HE 3aTparuBalics, HO cyuiecTBoBal. 5 ceifuac
OTKPOIO Nepel BaMH MaleHBKYyI0 TaiHy. UTO UMenocs B BHUAY B BBLICOKMX TOJIM-
tHueckux kpyrax CCCP, xorna co3smasainca OGbeauHenHbii uHCTUTYT 40 ner
Ha3an?

Or1o 6pina nonsiTka cosganns nporusoseca IJEPHy B 2XKenese. PykoBoacTso
Hauelt cTpanr ysuaeno, uro IEPH cranosuTcs npusiexarensuoil opranusaumeit
wis yyenwix. M Torma pemmnn cosgark oObeUHEHHBIH MHCTUTYT COLMAIHCTH-
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yeCKHX CTpaH, yToObl TeM caMbIM KaK Obl MPOTHBOCTOSTb €MY M MOHTH MO THHMH
HEKOH KOH(POHTALHH. ' '

Ho, k cuactbio, 3TO Hago NOAMEpPKHYTb, HUKAKOil KOH(poHTAUMH MEXIY
O6benvHenHsiM HHcTHTYTOM W LIEPHOM, X0Ta oHa M npeanonaranacs, He Obuio.
[Touemy He 6bin10? )

B 3tom ceirpany Gonbluylo posib HawW yuyeHble. B ycnoBusix rocrnopacrtsa B
Haulell CTpaHe TOTAJIMTAPHOIO peXHMa H TMPIMOr0 MPOTHBOCTOSIHHA KamnH-
TAIHCTHUECKOH cHcTeMe (06 aTOM He Hago 3aGeiBate) OUSIU Obino TpyaHo 3aHaTh
NPOTHBOMNOSOXHYIO MO3HLIKIO, 1a OH U HE MBITANCA 3TO NENaTh.

Ypanoch MeAneHHO, nocTenenHo, 6e3 U3nMHuX ¢ rpyObix BeficTBuil (MX He
6pUI0 CO CTOPOHBI PYKOBOACTBA M yueHbIX OOBEAHHEHHOr0 MHCTMTYTa MO OTHO-
wennio K LUEPHyY) HaxoauTh nyTu ang coTpyaHuuecTsa. DTO Aelalnoch He Cpasy.
CamuMm cyuiectBoBaHHeM OObeIHHEHHOFO HMHCTHTYTa ObUIO MOKa3aHO, 4TO 3TO
UEHTP HAyKH, OCHALICHHBI NEPeNoBbIMM K TOMY BPEMEHH YCTARHOBKaMH, PaBHBIX
KOTOPbIM MO MOLIHOCTH, MO 3Hepruu He Obuio W Ha 3aname. Jtor daxT cam no
cebe 0 MHoroM rosopun. M BOT nocreneHHo, 6e3 NpAMbIX KOMIPOMMCCOB C
KanuTanu3MoM, B KoHue 70-X ronos y Hac 3aBsA3a1HCh MMApTHEPCKHE OTHOLIEHMS C
LEPHom.

LEPH nowen Ha 3TO COTPYRHUYECTBO AOBOMILHO OXOTHO, He MPOTHBONOCTAaB-
ngs csoeit opranm3auuy OObERMHEHHOMY MHCTHTYTY. DTO OGBACHAETCK PAOOM
nosioxenuii. B yactHocTH, TeM, uto Bo mase OGBENMHEHHOTO MHCTHTYTa CTOA
n3BecTHH B 3anaanoii Espone n B Mupe xpynueiii yuensiit Huxkonait Hukonaesny
Boroniobos. D1oT (hakT CO CYETOB CHMUMATb HeNb3d. D10 Obula opraHu3auHs (u-
3MKOB COLMATHCTHYECKHX CTPaH BO IJ1aBe C KPYMHEAIUNUM YdeHbIM. DTO NO3BOIHIIO
HaM AefCTBHTENHHO OCYHIECTBIATH HAayuHble KOHTaKThl CO BCEMH MHPOBBIMH LIEHT-
pamu. ‘

Kpome toro, B [IpoTBuHO Ml Hauanu co3pgasaTh KpynHeiuui B Mupe yc-
KOPHTeJIb MPOTOHOB. DTOT hakT TOXe cBHueTeNbcTBOBal, YTO B CoBerckom Cotose
YUEHbIE MAYT YBEPEHHBIMH lLAaraMH K OBNafeHHI0 TaiHamu npupoasl. IlyTs co-
TPYAHHYECTBA C NYYLIMMH YYEHBIMU 3anana npuses K TOMy, YTO MBI JIEHCTBHTENb-
HO CMOINM caenath Oonbuiyio paGoTy, MOCTENEHHO HACTOMbKO 3aMHTEPECOBAIH
LEPH, uto npu coopyxenuu B [IporBuno yckoputens Ha 70 ¢ nuitHUM MHILIHApP-
nos anektpoHosonsT LIEPH cosnan ans nero cnemuansHyio cucteMy GpICTPOro Bbi-
Bofa nyuka. Bee 6vino orpaborano, nposepeno, ncnuitano B LIEPHe n nennkom
nocramneno B Coserckuii Coios. Ilpuuem Gessoamesano. Takoro ewe y Hac B Co-
Berckom Colose He 6su10. Mexaynapoanstii komnektus ydensix LIEPH nocrasun
HaM Ge3Bo3Me3naHo Bce o0opymoBaHue, npudeMm Oonburoe Konuyectso obopyno-
Bahug. [Ins ero pasmewtenns B8 HPBD npunock nocTpouTh cnennanbHoOe 31aHHE.

B JlyGue mue npuminoch noOwiBaTh ellie 40 TOro, Kak Obi cosgad MucTuryr.
Bynyun samecTutenem MHHHUCTpa CpeHETO MAIIMHOCTPOEHHS, MHE MPHLINTOCh OKa-
3b1BaTh BCAYECKYIO MOMOLLL MOJIOAOMY KOJUIEKTHBY (Torna ewe He O6bennHeHHoro
HHCTHUTYTa SAEPHBIX MCC/IENOBAHHIT) B CBA3M C CO3NAHUEM, CTPOMTEIILCTBOM H INyC-
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KOM MNepBOro yCKOpHTEs, 3aTeM BTOporo 6onbworo yckopurens. [Tpuyem 06a oun
Gbiny AEHCTBUTENILHO MHPOBOTO Kfacca 1o CBOeit MOMH M 3HeprHsaM. S1 Torma
o4eHb TeCHO KOHTakTHpoBan u ¢ M.I"Meuepsakossim, 1 ¢ B.I1.JxenenossiM, U Mbi
NpUEIKATH J0BOMLHO 4YAacTO BMECTE C K.H.MeuiepakosbiM  — 3amecTHTenem
MHHHCTPA 31EKTPOTEXHHYECKO NMpoMbilieHHOCTH # A JI.MuHuem (oH Toraa Obnin
YNIEHOM-KOPPECTICHAEHTOM AKaleMuu HayK, Mo3gHee CTan aKageMMKOM), MOMO-
raji B CTPOHTENLCTBE YCKOPHTENEN. .
B Te roam U.B.Kypuaros wedctsosan nan Mucturyrom, u ero npocsGhi, ero
noxenanua Obuin 1ns Hac, pabOTHHKOB MHHMCTEPCTBA CpeaHEro MauiHHOCTPO-
eHuA (3TO Ha3BaHHEe «(PHKPLIBANO» aToMHyl npomsttunentocts CCCP), uekum

3aKOHOM, KOTOpblﬁ Hago ObL10 BHINONHATE. M Mbl €ro BHIMONMHANH. H, kak BHAUTE,"

3TO IOLUIO HA MOMb3Y Aeny.

Ho3anee, xorna s cran npeacenareseM KoMuTeTa no HCMosb30BaHHI0 aATOMHOMH
sHepruu CCCP, s 6bi1 HazHauen [lonHomouHsiM [lpenctaBuTeneM npasuTenscTBa
Coserckoro -Cowosa B OUSAHU. B Komurere [MonHomounwx [Ipeacrasureneii s
npeactasasan CCCP 25 ner — cpok HeManblif, © MHE QUeHb 4acTo -MPUXOAHIOCH
npueskarh ClAa 110 BCAKOro poaa Aefam, oMorarh, KpHTHKOBATh Bac, NPHHUMATh
kpuTHKY. Ho B 1tenom Ml paboTanu odeHb [APYXKHO W CO3QaBAUTH KPYMHBIR KO-
JIEKTHB. .

06 oanoM 0BCTOATENBCTBE, TOXE MCTOPHYECKOM, i HE MOTY HE paccKasarh,
XOTA 3TO M3BECTHO, HO caMa McTopus ObLia IS HAac HeoXHAaHHA. DTo Obio B
nione 1965 ropa. lNpoxoauno sHeouepenHoe cosewanne Komurera IonHoMouHsix
Ipencrasuteneit OUSIH. Bee mno nopmansHo. Mbl 3apaHee NoAroToBHIHCDH, ONpe-
nenunucek. To 3acenanue Ben 3. Ikakos, [Tonnomounsii [lpeacrasurens Bonrapuu.
Bo Bpems 3acepanus npocHT BHeOYepeHHOE CJIOBO, HECKOIBKO HEOXMAAHHO s
Hac, pykosoaurens aenerauvn Kuraiickoit Hapoanoit Pecny6nuku JIn M. OH Baan
JOKYMEHT H OYEHb YETKO, HE TOpOMsCh, BbICKa3al CBOM TpeOOBaHHMA. A B.KOHILE
3asBWI, 4TO C 3Toro MomeHnTta gdesneraunst Kuraiickoit Haponnoii Pecniybnuku
nokunaet OMSAU, HNybuy, cuutad HenpaBMnbHBIMH OeiicTBUR Aupekuun OObeau-
HEHHOro WHCTUTYyTa. g Hac 310 GBUIO NMOMHOH HEOXMHAHHOCTHIO. DTO HE ObUIO
HUKaKk obocHoBaHHO. Mpl Geuin mpocto B woke. Kuraiickan Haponnas Pec-
nybnuKa, orpoMHas CTpaHa, BHOCHJIA O4YeHb BECOMBIH BKiax B Glomker MHcTHTYTA.
Mbl HUuero paxe He ycrnenu OTBETHTb, motoMmy uto Jiu M Bctan u 3assun, 4To
ceiiyac feneralus MOKMAaeT copetianie # OykBansHO ¢ | Hiong Bce oHU OTOBIBAIOT
Ha pOAHHY. o :

Mbsr NPOOOJIKHAH Haule 3aceAaHHEe U 3asidBHIIY, YTO HaM HENOHATHO, KaK' H

Mo4eMy 3TO NPOH3OLLIO, Belb BCErAa MOXHO IOTOBOPUTLCS, PACCMOTPEB H 06CYAHB
cutyauno. Ho, Kk coxaneHuio, 3TOro He npou30LLIO.

C tex mop cpenn crpaH — 4neHoB OUSIH uer Kuraiickoit HaponHoii Pec-
ny6nuky. [1oTOM MBI, KOHEYHO, MOHAMU, YTO Je/10 OOBACHAETCS HE TEM, YTO OHH
HenosonbHe OGbENMHEHHBIM HHCTHTYTOM, a CIOXHMBIIEHCS MOMUTHYECKOH 06CTa-
HOBKOI, oTHOWeHHaMK Mmexay xomnaptusmu Coserckoro Cotosa u Kurasa. Jleno
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OOUUTIO 10 TOrO, YTO UM Hano ObUIO MopBaTh, U OHKM nopeand. Ho camoe BaxHoe,
uTO 5 JONXEH Bam CKasaTh: K yecTH Komurera Ilonnomounsix IpencraBureneii Mbi
KHP u3 cocrasa unenos OUAM ne uckmovanu. KuTail no cux nop sienstercs uie-
tom OMSH, To ects Moxer B nGoe Bpems, Ge3 3asBneHns, 6e3 KaKHX-TO npocsd
BK/NOUHUTECA B KosiekTHB OObeanHeHHOro HHcTuryra. I[lpomno yxe MHoro ner.
D10 Geio B 1965 ropy. Ceiiuac yxe 1996 rog. U g nagmeiocs, uro Kuraiickas
Hapoanas Pecnybnuka 3aiiMer cBoe Mecto B O6b€IHHEHHOM HHCTHTYTE.

51 xoten Obl, NONBIYSCH YYACTHEM B CECCHN YUEHOTO COBETA, MOCTABUTH MEPEL
BaMHM HECKOJBKO BONPOCOB. B 4acTHOCTH, OOMH M3 OCTpEHIUIMX BONPOCOB: pa3-
BUTHE U HCMONL3OBAHME AACPHOI SHEPIETHKH B LIENIAX TOJYUEHHS 3J1EKTPHYECKOI
9HEpIuH. v

CoGerrenHo snepHoil sHepreTukoit OGbeanHeHHEI MHCTHTYT He 3aHHMaICH.
On 3aHHMaICA YUCTO HayYHBIMH (hyHIAMEHTILHBIMH Pa3paboTKaMu. A MEXIY TeM
XX, a 3areM XXI Bex nembicnnum Ge3 HanbHelero passuTys sepHOil HEPIETHKH.
Ceituac, ocobenno nocne YepHoObUIBCKOI KaTacTpodbl, MHOTHE IPYNNbl Hace-
NEHHUS CTABAT BOTPOC, YTO SNEPHAs SHEPreTHKA OMacHa, YTO HYKHO NPEKPATHTb ee
HCTIONB30BaHHe AN NOJydeHHs dneKkTpHuecTBa. JJOBO/IBHO GONBIIOE KOTHYECTBO
nmofleil NpULLTH, B KOHEYHOM cueTe, K HEnpUsATHIO MCMONL30BAHMS ATOMHOM
9HEPIUH, K OTKa3y OT 3KCIUIyaTalluH ACHCTBYIOUIHX M CTPOHTENLCTBA HOBLIX aTOM-
HBIX 2NeKTpocTaHuuii. bonee Toro, pasnaloTcs ronoca O 3aKpuiTHH BCEX ATOMHBIX
9/IEKTPOCTaHLHH. DTH rosioca y Hac, B Poccuu, 3Bydar nosossHo rpomko. Ho ato
abcomoTHO HenmpasunbHo. Henb3d, umes B Buy KaracTpody B UepnoGoine, oTka-
3aTbCH OT MCMOJb30BaHUA snepHOi sHepruH. Kcratu, Ykpanna gonxna Geura 3a-
KpHTh CcTaHuuio B YepHoObule, HO He 3aKpEIIa M HE CKOpO 3akpoer. Snepuas
OHEPrus MO3BOJIAET MM IOJIy4aTh 3/IEKTPHYECKYI0 BHEPrui0 0Oe3 OpraHHYecKMx
BUIOB TOILTHBA... ' ,

Mel ¢ BamMM BCNOMHMHaeM NepBYI0 B MHpE arOMHYIO 3JeKTPOCTAHLHIO B
O6HHHCKe, KOTOpasi CTana [aBarTh SMEKTPHYECKYIO SHEPTHIO B CUCTEMY. UTO 3HAUUT
aroOMHas 3NeKTPocTanuua? Do, No CyecTBy, BMECTO OGBIYHOIO MApPOBOTO KOT/a
—— sAEpHbIH peakTop. A BCE OCTanbHOE — Kak 00bIuHas anekTpocTanuus. To ects
HOBOE — siIEPHBII PeakTop, HOBEHILAsd TEXHHUKA PAOOM. CO CTAPBIMH MAlIMHAMU:
TypGHHaMH, reHepaTopaMH, HacOCaMM U NpPOY.

Ceityac B MHpe Hayai 3aHUMAaThCs BOIIPOCOM MOBBLILIEHUS HAAEXHOCTH, 6e30-
NaCHOCTH A/IEPHEIX peakTopoB. MHOIOE Aenaercs Ang 3TOro, BKIOYas H co3faHHe
TEMINEPaTYPHOro, BHICOKOTEMIIEPATYPHOTO pEaKTOpa, HCHONb30BAHHME TeJIMEeBBIX
TEIUIOHOCHTENEH H T.A1. BTO Bce npasuibHo. Ho Bce-raku nenats, MHe gymaercs,
Hano u apyroe. Hano cymers nofgofiTi K saepHoii 31eKTpOCTaHUMM T10-HOBOMY, KaK
K HOBBIM arperatram, TO €CTh HaJlO0 IOHBITAThCA H3 SUEPHOIl BHEPrdH C TOMOLIBIO
npeoGpa3osaTens Noly4ats HanpsMyIO SJEKTPHYECKYIO SHEPTHIO. DTO He HOBOCTS.

B Poccuu aTuM 3aHMMAIOTCS; B YaCTHOCTH, B Hawieil cucTeMe MHUHHCTepcTBa
aTOMHOH 3HEPIUH €CTb CNEUHATLHOE HAayYHO-HCCNEAOBAaTENbCKOE MPERNpUATHE
«KpacHas 3apsa». Tam cymenu caenats npeoGpa3osaTeny Ha MOAYNPOBOAHHKAX He-

73



MOCPEACTBEHHO AN TONyuYeHus BNeKTpuuecKkoit aHepruu. [IpeobGpasosarens Ha-

CTONBKO yIIa‘{Hblﬁ, 4YTO OH HCMONB3YETCA B KOCMOCE. Ho mownocts nonyyeHus -

3JIEKTPOJHEPTUH TaKHM crnocoOOM Majla: HECKOMBKO BATT M KHIOBATT. A HYXHBI
MmerasarTel. Hano Han aTuM BompocoMm nopaboTarth 1 MOAOHTU K HEMY MO-APYroMy:
co3maTh Takoil mpeoOpasoBatenb, 4TOOBI MEPEATH NMPSIMO OT AAEPHOI 3HEPIUM K
ayIeKTpUYecKoil. D10 GbuTo OBl pelteHHeM Bompoca.

51 nonxeH ocraHoBuThca W Ha npyroM Bonpoce. LIEPH nam nokasan B atom
orHoweHun npumep. Kapn Py66ua npewtoxun co3iaTh aTOMHYIO 3l1€KTPOCTAHLMIO
c nomousio yckopurend. Ilepeckaspisare He Oyay, Bb 3T0 xopouwio 3Haere. Maes
4pe3BblyaiiHO HHTepecHa. YckopHTens paboTaer. Ecin BH OTKIIIOUMIH 3NEKTpHYE-

CKYyI0O SHEprHio, yCKOpHTeSb 3alioX, Bce OCTaHOBWIoCh. Hukakoii omacHocTh —-

oHa HckmoyeHa. S cuutalo, uto B OGhEeIHHEHHOM MHCTHTYTE HOJMIXKHBI nopaGorath
Haf 3THM BONPOCOM, MOXET ObiTh, B KOHTakTe ¢ HIEPHoM. Dro 6buto 6b1 oueHs
Herioxo. Ot OObelHHEHHOTO MHCTHTYTA KaK OT HayyHOH opraHu3auuu tpebyercs
TeopeTHyecKas npopaboTka HAeH, MMOHMMaHHE 3TOro [efa ¢ TeM, YyToObl NOTOM
nepénaTb pa3paboTKy COOTBETCTBYIOLIMM OpraHu3alusM. MHe oueHb XOTeNnoch Bhl-
€Ka3aTh 3TH Npenoxenus, YTo0b OObeAMHEHHDIH HHCTHTYT NOAKITIOMHIICS K 9TO
npobneMe.

Ha aToM 51 3aKaHuyMBal0 M X0y MOXeNaTh BCEM 3eCh PHCYTCTBYIOLUM HOBBIX
TBOPYECKHX YCNEXOB M, KOHEYHO, 300poBbi. Cracubo BaM BceM.

74

SYNCHROTRON RADIATION AND NEUTRONS IN CONDENSED
MATTER RESEARCH

Professor Norbert KROO
Research Institute for Solid State Physics of the Hungarian
Academy of Sciences, Budapest

Modern physics research in general and condensed matter physics in
particular depend strongly on scattering experiments. A beam of particles with
known momentum and energy lo(ko, Eo) is scattered by the probe and the spatial
and energy distribution of the scattered particles I(k, E) is measured

I

T~ FGE. 1],
10

The ratio of these two quantities, i.e., the so-called differential cross section

d% /dSQME is proportional with the Fourier-transform of a so-called correlation
function which describes the structure and the atomic motions in the scattering
sample.

"In principle, any particle beam can be used, but the charged ones are only of
strongly limited use. The remaining ones are therefore the neutrons and photons.
There are several differences between them preferring for different tasks one or
the other. For light atoms, in general, neutrons are superior since photons: are
scattered by electrons and if their number is low (e.g., hydrogen), the cross section
is also low. Neutrons have a magnetic moment and therefore they are better for
magnetic structural studies. The main advantage, however, for neutrons is that if
their wavelength is in the order of the distance of atoms (~ 1A), their energy is in
the order of typical excitations, i.e., in a typical inelastic scattering experiment
large angular and energy changes are expected. This is not the case for photons.
If the wavelength is ~ 1A the energy is ~ 10 KeV. If the energy is near to the
excitation energies (e.g., 1 eV), the wavelength is in the 1 um range and only the
centre of the Brillouin-zone of a crystaline sample can be mapped. Finally
neutrons are scattered by the nuclei therefore the angular distribution of radiation
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scattered by a single centre is isotropic, while in the case of X-rays it is strongly
decreasing with angle since the size of the scatterer (electron shell) is large.

Scattering Studies

Since both synchrotron light and neutron sources are expensive to build and -

to run, a careful study is needed of the possible experiments. Synchrotrons emit
photons in a wide spectral range from infrared to hard X-rays (> 100 keV). With

the exception of infrared spectroscopy the low energy part (up to a few keV) of -

this spectrum has no overlapping with possible neutron studies, it can be used
mainly for studies of the electronic properties of atoms, molecules, bulk solids and
surfaces. Above a few keV synchrotron radiation, similarly as thermal neutrons,
can be used to study the structure and dynamics of condensed matter.

The advantage of X-rays in these studies is the high flux density and the
strong interaction with matter. The beam can be focused down to a micrometer
spot and therefore small samples can be used. These advantages can be exploited
in biological systems, in the study of surfaces and interfaces. Even in the case of
crystals of not too simple molecules as, e.g., proteins one single photon burst is

enough to register a Laue-type diffraction pattern. at 3rd generation synchrotrons. :

Synchrotron light is polarized (linearly, but if a diaphragm is used out of the
plane of the electron beam, circularly) and tuneable. These properties can be

exploited in different applications. One of them is the study of magnetic structures -

where resonances of elements near their absorption edges can be used and the
dichroic effect due to the polarization dependence of the cross section can be
exploited.

Neutrons are characterized by much weaker interaction and lower flux

density. Therefore larger samples (of the order of 1 cm3) are needed to determine
atomic and magnetic structures. They are, however, superior for hydrogeneous
samples, where the X-rays cross section is small, for highly shielded samples (by
high pressure. containers, furnaces, cryostats and magnets) and for magnetic
studies. Inelastic scattering studies are still the domain where X-rays cannot
complete with neutrons.

There are several special tasks where neutron scattering techniques are better
since weak interaction and consequently large penetration is needed. Most of the
«inhomogeneity» studies by small angle scattering are of this type. The ageing of
structural materials, microcracks, segregation of alloys, etc., are some of the
examples where this technique has been widely used. The same applies to internal
strain analysis where anomalies in neutron diffraction from the bulk of the studied
material contain the needed information. Reflectometry is another field where
«cold» neutrons give an outstanding possibility of studying surfaces or surface
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adsorbates. Extremely high energy resolution and therefore extremely small
energy changes can be studied by special neutron techniques. A typical example
is the so-called neutron spin echo technique which may give us the same level of
energy resolution as that of Mossbauer spectroscopy.

About the Sources

The widening of the possibilities in condensed matter research has been
strongly correlated with the development of the performance of neutron and
photon sources. The improvement in flux and brilliance and in spectral properties
(softer neutron and harder X-ray spectrum) of the neutron and synchrotron
radiation machines has therefore always been in the centre of interest of both the
developers and of the users community.

The brilliance of X-rays has increased dramatically in the last two decades.
Until about 1970 only X-ray tubes were used with the rotating anode as the only
innovation to improve the intensity. The use of first generation synchrotrons led
to a significant improvement, but second and third generation machines were the
ones revolutionized the field (Fig.1). In these sources electrons are propagating in
storage rings and the synchrotron light is generated almost exclusively by the

- so-called insertion devices. They consist of sequences of alternating magnetic

fields along the linear sections of the electron trajectories. These magnets force

Logarithm of beam brilliance
(ph/s/O 1% BW/mrad*/mm?)

Third generation

Second generation

First generation
of synchrotron source

X-ray tubes |
Ll / 4
i — - e 1 L L
1900 1920 1940 1060 1980 2000

Year

Fig. 1. The change in brilliance for X-ray sources in the last 30 years
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Fig. 2. The brilliance (B = Flux/ €,€y) expected at the ESRF in 1990 with a
5 m undulator and a 20 mm gap and the brilliance possible today with a 5 m

undulator and a 10 mm gap. Brilliance of more than 10%° ph/s/mm2/mrad2/0.1%
BW are possible on the third generation synchrotron radiation sources

the electrons to move on oscillating
trajectory. If the deviation is large
(strong magnetic field), the device is
called undulator. The intensities of
photons from each magnetic unit add
incoherently and therefore the increase
in intensity is proportional with the
number of magnetic units in the
undulator N. If the magneitc field is
weaker, the perturbation of the trajec-
tory is smaller and the device is called
wiggler. In this case the intensities from
each unit add coherently and the
increase in intensity is proportional with
N°. The synchrotron radiation beam is
well collimated, polarized and has
significant longitudinal -and transversal
coherence. In Fig.2 the improvement in
brilliance is illustrated in one typical
case.

The neutron sources are of two
types, namely nuclear reactors and
spallation sources. In reactors neutrons
are produced by fission while in the
second case high energy (a few hundred
MeV) protons of an accelerator
bombard heavy atoms (e.g., tungsten)
and release a large number of
neutrons/protons. Both the reactors and
the spallation sources may operate in
continuous and pulsed regimes. A
comparison of the performance of
reactors and pulsed spallation sources is
given in Fig.5. The scheme of two
pulsed sources, namely of the Dubna
pulsed reactor and the spallation source
of the Rutherford Laboratory ISIS is
given in Fig.3. and Fig.4 together with

their main parameters.

IBR-2
FLNP, JINR
Dubna, M.R., Russia

Wr s2MW . 0,
pulse; 1500 MW, 10 nkm'/sec
Rep. rale: 5 Hz

The principal scheme of the IBR-2
pulsing reactor

Drawing of the IBR-2 reactor core
with the main and auxiliary moving
reflectors

Fig. 3

The type of experiments, i.e., the method to be used is different in the case

of the two types of sources. Pulsed sources are ideal for time-of-flight experiments
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Development Trends

Third generation synchrotrons, the latest insertion devices and beam
manipulators (focusing Bragg-Fresnel zone plates, monochromators, etc.) are
nearly perfect. They secure reliable routine operation. The bottleneck of
synchrotron beam experiments is the detectors. They are too small and too slow
to read out them. In some cases only a small fraction of the beam time can be
exploited since more time is spent on reading out the data than collecting them,

Therefore the main efforts in the coming years have to be concentrated on detector

development. '

In the last few years several new sources were put into operation (ESRF;:
ELETTRA) and several other ones are under construction. As a result, the demand
in the VUV spectral range can be satisfied. In the hard X-ray range the third
generation machines are awaited and new sources are needed. ‘

As far as users are concerned, the striking difference between Europe on one
side and the USA and Japan on the other one is that while in the latter case a large |
proportion of the available beam time (more than 50%) is used for applied work,
in Europe only a very small fraction. This situation should change in the coming
years,

As far as neutron sources are concerned there are at least two problems. The
first one is that most of the existing sources are already old and should be replaced
shortly after the year 2000. The other problem is that the sources were mainly °
pushed by the machine lobbies and not by the user communities. Therefore these
machines are not optimal for beam experiments, and their cost is not effective.
Furthermore, since money for the instrumentation around the source has always
been short, it is not appropriately equipped in spite of the increasing demand for
neutron beam experiments. ' :

In the case of stationary reactors the ILL machine is about the 6ptimum. The -

cost per neutron increases at higher reactor powers irrationally. Pulsed sources
(both reactors and spallation sources) may reach much higher peak fluxes, they

are more environment friendly and cheaper, especially the spallation sources. Here -

the weak points which should be improved are the target converting the high
energy proton beam into neutrons and the moderator.

The instrumentation for neutron scattering studies is similarly well developed
as at synchrotrons but the number of them is not satisfactory due to the already
mentioned financial reasons. The situation is tragic with detectors due to the low
neutron fluxes. The speed of registration and reading out is not critical here, the
problem lies in reliability. The detector development has been pushed into
industry and this turned out to be a big mistake, since, detectors are unreliable and
expensive. In addition to the replacement of outdated sources the development of
better detectors is the most demanding task for the coming years.
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Conclusions

There has been a constant debate in the last years between synchrotron and
peutron users on which radiation is better for the study of the structure and
ow clear that they are complementary. T}?ere
are some problems which cannot or cannot well be solved by synchrot}rlon light
scattering. The improvement in synchrotron beam'performance resulted, however,
in a shift of the borderline between the two techx}lques in f.avou_r of sync r}:)trons.
In spite of this the complementarity remaineq alive and th1§ going to be the lcase
in the future, too. In both cases a significant improvement 1n detector t.echn.o ogy
is needed and expected. The relative weight of pu}sed neutron sources is gomgl(o
increase and perhaps synchrotron machines are going to operate with shorter pulse

i resent.

dura;iz:lg:ah?:ci?:til::s (synchrotrons and neutron sources) l.lave chagged the structurle
of condensed matter research. Work around these machme.s requires another st.y e
and organization compared to traditional research in sqlall la.borz.norl}fs.
International collaboration has become more important and detailed reviewing has
become more similar to that experienced in other fields of resc?arch where larg;:
facilities play the dominant role (e.g., particle pl‘lysws). Internatl(?nal ?entres_w1:
their experience in operation of such machlpes are becorr}lng mcre::sm%o);
important in the field of condensed matter physics as well. This 1s true also !
the Joint Institute for Nuclear Research, and condensed matter research in such a
centre growing in the past 40 years must be only welcomed.

dynamics of condensed matter. It is n
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THE QUARK-SPIN STRUCTURE OF THE NUCLEON:
20 YEARS OF JINR-CERN COLLABORATION

Professor Riidiger VOSS
CERN, Geneva, Switzerland

Abstract

A review is presented of 20 years of collaboration between the JINR, Dubna and

CERN in the field of deep-inelastic muon-nucleon scattering, with emphasis on the
precision measurements of scaling violation and on recent studies of the internal spin |

structure of the nucleon.

1. Introduction

The physics of deep-inelastic muon scattering to study the internal quark-spin
structure of the proton and the neutron has been one of the pillars of the
successful collaboration between JINR, Dubna and CERN during the past 20

years. JINR has contributed to two major CERN projects active in this area of °

particle physics: the NA4 experiment of the Bologna-CERN-Dubna—Munich—
Saclay (BCDMS) Collaboration, and the NA47 experiment of the Spin-Muon

Collaboration (SMC). Both experiments were performed in the high-energy muon f

beam of the CERN SPS.

In this short lecture, I cannot review the history of 25 years of Deep Inelastic
Scattering (DIS) in detail but will focus on highlights from these two experiments,
in particular those which are relevant for tests of Quantum Chromodynamics. 1
cannot discuss here the exciting early history of the field, i.e., the discovery of
scaling and the development of the Quark-Parton-Model (QPM), which has been
the subject of excellent books and reports [1]. Also, this paper is not intended to
compete with textbooks [2,3,4,5] and the many earlier review articles which have
been produced on the subject, most of which concentrate on either neutrino or
muon scattering -[6,7,8,9,10]. These papers should be consulted for a more
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comprehensive introduction. I will also not review in this paper nuclear effects
and shadowing [11], and electroweak interference [12,13,8].

2. Deep Inelastic Scattering and the Quark-Parton Model

2.1. The Deep Inelastic Cross Section
The lowest order diagram for deep-inelastic muon scattering
H+N-p+X ¢y

is shown in Fig.1. For neutral current reactions, the interaction can be mediated ’
by a virtual photon or Z boson. At present fixed target energies, the cross-section
for scattering of charged leptons is dominated by virtual photon exchange. In this
paper, I will discuss only inclusive scattering where the scattering amplitudes are
summed over all possible hadronic final states. In this case, the inclusive cross-
section can be written as a function of two independent kinematic variables. One
usually chooses two of the following Lorentz invariant varlables
* the squared four-momentum transfer

0% = —¢* = —(k - ¥)* = 4EE’ sin* ©; )
* the energy transfer to the hadronic system
v=pq/M=E-E; 3)
»  the Bjorken scaling vafiable
x=0%/2pq=0"/2Mv; , )
* and the sca]ihg variable .
y=p-q/pk=V/E. ©)

In these equations, k, k', p, and g are the four-vectors of the initial and final state
lepton, the target nucleon, and the exchanged « K
boson. M is the mass of the target nucleon,

whereas the lepton mass has been neglected. E, E', \/
and O are the energies of the incident and scattered ' ' :

lepton, and the lepton scattering angle, in the
laboratory frame.

Fig. 1. The lowest order Feynman diagram for deep __—" i g g

inelastic lepton scattering . p

e}
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Neglecting lepton masses, the cross-section for unpolarized charged lepton
scattering, for virtual photon exchange in the Born approximation, can be written
as

2
_d2_0_41ta '1“|:xy2F1(x, Q2)+(1 —y—%)FZ(X’QZ):I’ (6)

dQ%dx Q% X
where o is the electromagnetic coupling constant and F & Qz) and Fy(x, Q2) are

the unpolarized structure functions of the nucleon.

2.2. Structure Functions in the Quark-Parton Model

In the so-called «naive» Quark-Parton Model (QPM), the Bjorken variable x
takes the simple meaning of the fraction of nucleon three-momentum that is
carried by the quark struk in the interaction. This interpretation is strictly valid

only in the Breit frame or infinite momentum frame, where the quark masses and °

transverse momentum are neglected. To a good approximation, it holds for
experiments at present accelerator energies.

In the same reference frame, assuming that quarks are pointlike,
noninteracting particles, the structure functions depend on a single dimensionless
variable only. They can be interpreted as linear combinations of «quark
distribution functions» g(x), which are probability densities of quarks in the

variable x. For charged lepton scatteringl,

F@=3 X eflg @+l M

Fy@)=x X eflg )+l @®)

where the e; are the electric charges of the quarks and the index i runs over all

quark flavours.
From Egs. (7) and (8), it follows that

Fy(x) = 2xF, (). . )]
This is the Callan-Gross relation [14] which is intimately related to the fact that

quarks have spin > Again, this relation is strictly valid in the infinite momentum

frame only. The violation of the Callan-Gross relation at finite energies is

expressed by introducing the longitudinal structure function

- A third structure function xF,(x) appears in deep-inelastic neutrino scattering.
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F(x) = Fyx)(1 + 4M°x / 0F) = 2xF (), (10)

which in turn is related to the ratio R of absorption cross-section for longitudinally
and transversely polarised virtual photons:
c F
R=—t-—L (1)
Or 1

3. The BCDMS Experiment

The deep-inelastic muon and neutrino scattering program has been one of the
landmarks of experimentation at the CERN Super Proton Synchrotron (SPS).
When this program took shape in the mid-seventies, two big detectors were
conceived to study muon scattering with unprecedented accuracy. The European
Muon Collaboration (EMC) designed a versatile multi-purpose spectrometer
system around a large aperture dipole magnet [16]; the BCDMS (Bologna-
CERN-Dubna-Munich-Saclay) Collaboration, under the influence of the
successful SLAC experiments that led to the experimental discovery of partons,
aimed mostly at measuring the scaling properties of nucleon structure functions
with the highest possible accuracy. To compensarte for the relatively low intensity
of the muon beam, they built a detector based on a very long (50 m) toroidal iron
magnet, enclosing an almost equally long target [17] (Fig.2). The magnet was
instrumented with scintillation trigger counters and multiwire proportional
chapters to detect and measure the scattered muons. In a major logistic
achievement, JINR contributed to this experiment the iron for the spectrometer
magnet — 1200 tons in the form of 320 carefully machined disks of 2.75 m
diameter — and the construction of one half of the proportional chambers. By its
design, the physics scope of this apparatus was limited to the study of inclusive
muon scattering in a restricted kinematic region at large x. The kinematic
acceptance of the apparatus was later enlarged at the expense of sacrificing a part

Halo-Veto
Segmented frigger . Target MWPC's .
Hodoscope counters (20 pianes) Hodoscopes (B units) (80 planes)
H/ ]II ‘ﬁ” | 1] llll/ 14 lll/ ,_r
S i i L
I 111 i1 T i HLELLLE] L _L

SM1 SM2 SM3 SM4 SM3 SM6 SMT SM8 SM9 SMI10

< - - ~S5m >
Fig. 2. Schematic view of the BCDMS (NA4) apparatus
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of the luminosity. Still, the enormous length of the target allowed for a much
higher statistical accuracy than could be achieved with the EMC apparatus. Best
known among the BCDMS results are the high statistics measurements of the

structure functions Fy(x, Qz) and R=g, /G on proton, deuterium, and carbon

targets, the study of nuclear effects in deep-inelastic scattering first discovered by
the EMC, and the unique measurement of weak-electromagnetic interference
effects in deep inelastic muon-carbon scattering. In this review, I will concentrate
on the precision measurement of scaling violations in nucleon structure functions.

4. BCDMS Measurements of Nucleon Structure Functions

Together with electron scattering data from SLAC, and with results ‘from
neutrino scattering, the BCDMS data form today the backbone of our
experimental understanding’ of the nucleon structure function F, in the kinematic
region of large x. They were later complemented by results from the NMC

experiment at CERN and the E665 experiment at Fermilab in a kinematic region
centered at smaller x, and

LR T v Ty YT t R
 4=007 recently by results from the
[ = {. . !
1.0~ R * . (x25) 1 electron-proton collider HERA
o7l e e e e e x=014 1 at DE§Y, e).(plormg‘ a totally
o i (<20) {1 new kinematic domain at even
g'i' X=018pc18) = o v e ., +* ] smaller x but very high Q°
Tl x=0225(x13) ¢ . ., ., ] The experiment initially .
03F yx0275(x 1) o 4 v P took data with a carbon target
°* % | from 1978 until  1980;
-~ 02 x=035 « R
‘é- vna.uu%aupu
= x=045 o }
= ¢ %%00 .
0.1}~ 95008 E Fig. 3. The nucleon structure
007k x=055 ¢ ] function F, measured by BCDMS
- acae 400 1 in deep inelastic scattering of
0.05- ®aows 9¢ 1 muons on carbon. Data from
0.04+ x=0.65 + s neutrino scattering on iron from the -
0.03l- : . 4 CCFR Collaboration at Fermilab
o u-C BCOMS ¢°'°o°6¢°%° are shown for comparison. The data
0.02f e v-Fe CCFR %0%{, j are shown versus 0%, for bins of
L el oy aaaul T \ fixed x, and have been scaled by the

1 2 5 0 20 50 100 200
Q2 (GeV?)

factors shown in parentheses

%For years, this understanding has been plagued by disagreements between the EMC and BCDMS
results on F,. The NMC Collaboration remeasured this structure function with the upgraded EMC
spectrometer, and decided eventually in favour of BCDMS .

88

8 { °F t
x = 0.0009 Proton L ale coe ®9 .*. x=0.07
I b, x=ooozs = BCOMS [ qgf, % P R
] i S Y R
| ® NM e
A t . [P { x=0.0025 o SLAC 16 .-l" . .Q..,..,-*-. x=0.11
A t T} x=0004 -
. T .
al bt o* 0.005 1 [ aarerdeite o TIINTIS X014
r . * x = 0. S r e ..:\":.'.g-p:\-: e x20.18
[ | x=0007 r - Ly
< T v o t t } <12 N"*MQ’Q'*:‘.""'I‘“" x=0225
S12 - ’ t S . [ eenfage,
$ L . ' : T TN, x20275
— L T I o -
S I vt A a F - %m‘*”‘*“*l"vv-f sees X 2035
=4[ .y st
uf‘ L x=0,008 * US‘O'S = M-"""hsa—..,
L x=0009 ¢ i [ AR
0.8 t- . -t é’L} [ 08 L x=055 = x=0%
[ xwoo2st Ty F Rtan, SO
F x=0.0175 ° 4 " * : 04 — x=085 smmp,
. . * . . N lessg e oegw & ®
06 x=0025° ', ‘“ ; 02 b X20.75 Comexmuoeseeseeasess o o
[ x20.035 » t *'{‘ H
r . .* o L X=0.85 onasmes
F x=005 ¢+ * i
R B olid v vl v vl i
o r 10 100 1 10 100 1000
Q? (Gev2) : Q? (GeVz)

Fig. 4. The proton structure function sz measured in electromagnetic scattering of elec-

trons (SLAC) and muons (BCDMS, E665, NMC), shown as a function of Q2 for bins of
fixed x. Only statistical errors are shown. For the purpose of plotting, a constant c(x) =
=0.1i, is added to FZ”, where i_ is the number of the bin, ranging from 1 (x=0.05) to 14
(x =0.0009) on the left-hand figure, and from 1 (x = 0.85) to 15 (x=0.007) on the right-
hand figure

structure function results from this run were published in Ref. 18 and are shown
in Fig.3. During the SPS shut-down of 1980/81, the experiment was upgraded for
enhanced detection capabilities at small scattering angles in order to enlarge the
kinematic acceptance at small values of x. In this configuration, the experiment
took data from 1981 until 1985 with hydrogen [19] and deuterium [20] targets;
these data cover a region of large x and Q2 (x20.07, Q2> 10 GeVz) and have
proven to be a powerful tool to test perturbative QCD and to measure the strong
coupling constant (Section 5). As an example, the proton data are shown in Fig.4
together with the SLAC results [21], and with later data from the NMC [63] and
E665 [23] experiments. ‘

89



5. Tests of Quantum Chromodynamics

High statistics measurements of Fz(x, Qz) and xF3(x, Q2) and sophisticated

QCD analyses have firmly established the validity of the Altarelly-Parisi.
equations as the correct description of scaling violations observed in deep inelastic
scattering. The emphasis of QCD studies in this field has therefore gradually .
shifted from qualitative QCD tests to accurate determinations of the strong.

coupling constant o and of the gluon distribution.

5.1. Scaling Violations in Perturbative iQCD

A comprehensive review of perturbative QCD is beyond the scope of these
lectures. Reference 24 is the classical paper on this subject; excellent introductions ‘
can be found in Refs. 10 and 25. Again, the following is mainly a brief remmder‘j
of the essential formalism that is needed to analyse scaling violations of nucleon

structure functions.

The Q2 evolution of the strong coupling constant o is controlled by the:

renormalisation group equation of QCD. The «canonical» — but by no means
unique — solution usually adopted for the analysis of deep inelastic data is, in

next-to-leading order (NLO),
2 4m
() Byin (@*/A%)| B, m(Q%/AY

where the so-called beta functions are given by

2 38
By=11-IN, B=102-7N,

and Nf is the effective number of active quark flavours in the scattering process.

The parameter A is. the so-called «mass scale» of QCD and has the physical
meaning of a typical energy at which the running coupling constant (12) becomes

large and the perturbative expansion breaks down. Iis value is not predicted by
QCD and can only be determined by experiment. Since o is the physical observ-
able, the numerical value of A depends on Nf and, beyond leading order, on the
renormalization scheme assumed to compute the perturbative QCD expansions. In

deep inelastic scattering, Nf 4 at fixed target energies and the so-called

«modified minimal subtraction» scheme MS [26] are usually assumed, and the

corresponding A is written A % When comparing measurements of o or A from
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processes with different N,, care must be exercised when crossing the flavour

. 7. . .
threshold since a(Q) is, of course, continuous.

To introduce the QCD-improved Quark-Parton Model, we have to distinguish
petween quark distributions which are singlets and non-singlets in flavour space.
Any structure function can be decomposed into a linear combination gf flavour
singlet (SI) and non-singlet (NS) structure functions. At next-to-leading order,

. C . KY; 2
these structure functions are related to «effective» quark distributions g™ (v, 07)

and ¢"(x, 0%) by
NS, o2y | )4t
rq (tQ)fiq(tJ’, (13)
\'(Qz) \Yf 2 X \dt
2n JJq (I'Q)fiq(t)t+
dt ‘
o f3)e "

where G(x, Q2) is the gluon distribution, Ci. C'i and C",. are coefficients, and f’.q

FMx, 0% = Cxg™(x, 0) + C.\'

o
Flx,0)=C "qul(x, 0%+ C',x

+ C”

and f, . are so-called coefficient functions. In this picture, qs’ and qNS are «bare»
quark distributions that cannot be measured directly by experiment. At leading
order QCD, the convolution terms are neglected and Eqs.(13) and (14) become
equivalent to, e.g., Eq.(8).

The Q2 evolution of the effective quark and gluon distribution is predicted by
the Altarelli-Parisi equatioins {27]: :

quS(x Q) (X(Q) JJ NS(t 0? )PNS(XJdt (15)
dln 0 !
dg”(x, QJ a(Q)JJ[SI(tQ)P ( )+CG(rQ)P [ J]fi;' (16)
dlin Q* !
dG(x, Q) a(Q) JJ [G( Q)Pao( )'*'CGqSI(t Q)pG ( J]% amn
dan

where the C, are another set of coefficients and PNS qq, etc, are the so-called

splitting functions describing the QCD diagrams. Both coefficient functions and
splitting functions can be calculated in perturbative QCD as power series in a. In

NLO and beyond, terms of (’)(a‘) and higher can be absorbed by either of them,
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an ambiguity known as «factorization scheme dependence», and care must be
taken to use consistent splitting and coefficient functions.

5.2. Measurement of the Strong Coupling Constant

The F, measurements of BCDMS at large x and Q2 with carbon, hydrogen,
and deuterium targets were the first high statistics data that yielded a conclusive
determination of AQCD [28,29,20]. The structure function Fz(x, Q2) is, in general,
a linear combination of both flavour singlet and non-singlet quark distributions.

Its Q2 evolution is described by the Altarelli-Parisi equations (15) and (16) that
also depend on the gluon distribution. The original BCDMS fits to the-hydrogen
and deuterium data were later superseded by a very careful analysis by Virchaux
and Milsztajn of the combined SLAC and BCDMS hydrogen and deuterium data
[30]. Since the SLAC data extend down to four-momentum transfers as low as

Q2 =1 GeV?, these authors make an allowance for nonperturbative «higher twist»

contributions to the observed scaling violations at small Q2. These higher twist
effects are mostly due to long-distance final state interactions which are difficult
to calculate in perturbative QCD and there is little theoretical prejudice about their
kinematical dependence except that they can be expanded into power series in’

1/0? [31]. This suggests an ansatz

Fyr @) =F J(x, @) [1+ C, 1)/ @7, sy
where the leading twist structure function F;‘T follows the Altarelli-Parisi' -

equations and which gives indeed a very satisfactory fit to the data (Fig.12). The .

quality of the fit is best illustrated in the representation of the «logarithmic

slopes» which shows the derivative of the structure function with respect to:

In Q2 as predicted by the Altarelli-Parisi equations, averaged over the Q2 range of
each bin in x (Fig.13). In this analysis, the higher twist term CHT(x) of Eq.(18) is’

fitted by a set of constants in each bin of x (Fig.14). The remarkable result here -
is that these coefficients are compatible with zero for x <04, i.e., perturbative

QCD can describe scaling violations in this region down to Q2 as small as 1 GeV2.
The result for A is
.(ﬂ 3+ 2
= + v,
A MS 263 + 42 Me
where the error combines statistical and systematic uncertainties. This corresponds

to a strong coupling constant at a typical Q2 of these data of

o, (50 GeV?) = 0.180 % 0.008.
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Fig. 5. QCD fit to the SLAC and BCDMS data on F,(x, QZ). The dashed line is the

. . 2 .
purely perturbative fit with the leading twist structure function FZI‘T(x, Q7). The solid line

includes the higher twist contribution discussed in the text
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Fig. 6. Scaling violations
® SUAC+BCOMS H, + 0, dInFy/din Q* observed in the
[ combined SLAC/BCDMS hyd-
rogen and deuterium data. Errors
are statistical only. The solid line
is a QCD fit corresponding to

04(M3)=0.113; the dashed lines
correspond to A(xj(Mzz) =0.010

dLaf,/dLnQ?
o
Al §

b
-
T

In the same .analysis,

also estimated the «theo-
retical» uncertainty due to the
neglect of higher order terms
.1 in the perturbative QCD

coefficient functions, which
can be absorbed into a redefinition of the factorization and renormalization scale
Q and is therefore often referred to as «scale uncertainty». Their final result for

2.
(xsatQ2=M—Z—15

o [M %J= 0.113 £ 0.003 (exp.) = 0.004 (theor.).

This result still constitutes one of the most significant inputs to the present world
average of o.. As a byproduct, this QCD fit also provides an estimate of the gluon

distribution in the nucleon (Eq.16). Since the gluon distribution is strongly peaked
at small x, however, this estimate is now superseded by fits to more recent data
with better coverage of this kinematic region.

6. Polarized Deep Inelastic Lepton Scattering

Since several years, deep inelastic scattering with polarized beams and targets
is experiencing a Renaissance, in the wake of the seminal 1988 EMC discovery
[32] that the spin-dependent structure function of the proton violated the Ellis-
Jaffe sum rule [33], and that the quarks appear to carry only a small fraction of
the total spin of the proton. This result has raised questions about the origin of the
nucleon spin at the parton level which have not yet been answered conclusively.
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Virchaux and Milsztajn have

expansions of the splitting and

It has therefore triggered intense theoretical and experimental activities, which
have resulted in a plethora of papers and in a new generation of experiments to
study the internal spin structure of the nucleon. '

I start by giving a brief overview of the basic phenomenology of cross-section
asymmetries (Section 6), and concentrate on experimental techniques (SCF(IOH N,
and recent experimental results (Sections 8—10). An introduction into the
theoretical situation can be found in Refs. [34,35].

6.1. The Deep Inelastic Cross Section

In the laboratory system, the scattering process is conveniently visualized in
the two planes depicted in Fig.7. The scattering plane is defined, as in the
unpolarized case, by the momentum 3-vectors k and k’ of the incoming and
scattered lepton, respectively; O is the scattering angle. The spin plane is defined
by k and by the spin vector S, of the nucleon; B is the angle between k and Sy

(0<B <7 and ¢ is the angle between the scattering and the spin planes. o
The differential deep inelastic cross-section for the process shown in Fig.7
can be decomposed into an unpolarized piece G, and a polarized piece AG,

3
d’oB) _ 4% _d'Ac@) (19)
dxdyd¢  dxdydd  dxdydd

where d30'0/dxdyd¢ is the familiar unpolarized deep inelastic cross-section
depending on the spin-independent structure functions F| and F,. In the Born

approximation, the polarized contribution is given by [36]

3 b , 2.2 2,
Q_Aﬂﬁl_ia—{cos B[[ 1 —%—%ng(x, Qz)-jzlgz(x, QZ)]_

dxdydd — Q2
—cos ¢sin B v [l -y -‘%] [E g,(x, Qo )+gz(x, Q-)] , (20)

Scattering plane
K . 0
\{;f ¢
S

Spin plane

Fig. 7. Scattering of longitu-
dinally polarized leptons in the
laboratory frame
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where

= @1

0

and g,, g, are the spin-dependent structure funcuons of the nucleon. In these

expressions, M is the nucleon mass, Q is the four-momentum transfer to the«

target nucleon, and x and y are the familiar scaling variables.
An inspection of Eq. (20) reveals immediately how the two structure
functions 8, and 8, can be disentangled from measurements of the differential

cross-section. A target polarization parallel to the beam direction, i.e., sin B =0,
mainly pro;ccts out g, since the contribution from 8, is suppressed at ‘high

cnergles by the factor Mx/2E For cos =0, i.e., transverse target polarization,
1 and g, contribute to the cross- section with slmllar weights.

6.2. Cross Section Asymmetries

The polarized piece (20) gives only a small contribution to the cross-section
and is, in general, experimentally further suppressed by incomplete beam and
target polarizations. It is therefore customary to evaluate it from measurements of
cross-section asymmetries in which the unpolarized part in Eq.(19) cancels. When

both the beam and the target are longitudinally polarized (sin B=0), this

asymmetry is

e oot -
o +0 ’
where 0’Tl and GTT are the cross-sections for opposite and equal spin directions,

respectively. For simplicity, terms of order 'yZ are neglected in the following
discussion. From Eq.(20), one finds

A=D [Al +nA2] ) ] 23)
where
_ &M
Al’(x) = Fl(x) ; 24)
8,0+ g,(x)

A=Y o @5)
D is often called the depolarization factor ofzthc virtual photon and is given by
D= 2y~y~ .
201 -y)(1 +R) +)° (26)
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" hadron system in the direction of the virtual photon, and the ©

the factor 1 depends only on kinematic variables:

_N@* 201 -y) on
E y2-y)

A, and A, can be interpreted as virtual photon-nucleon asymmetries. For spin-

1 /2 targets (proton and neutron),

o -0
apn =232 : 28)
C1/2%%32
. TL :
a2 (9
G121 %32

whereas for the deuteron [37]

2, (30)

4 o =0
A= (31
G, + 0,

In these expressions, the indices refer to the total spin projections of the photon-
L are the cross-

sections arising - from- the interference of amplitudes for Iongitudina}ly and
transversely polarized virtual photons. The following bounds can be derived for

Al and A2 [381:
lal <1, la,l<R; S € )
for this reason, A, is expected to give a small contribution to A.

Finally, the experimentally measured continuing rate asymmetry is related to
the cross-section asymmetry (22) by

ftPP A, (33)

where P, is the beam polarization; P‘ , the polarization of the target nucleons; and

f., the target dilution factor, i.e., the fraction of polarized nucleons in the target
' b

material.

6.3. Spin-Dependent Structure Functions in the Quark-Parton Model

Similar to the spin-independent structure functions, the spin-dependent
structure function g, also has a straightforward interpretation in the Quark-Parton

Model (QPM):
97



1 -
g0 =7 2 €lgi(x) - g, (34)
i
where q;.F(x) (q’._(x)) is the density of quarks with helicity parallel (antiparallel) to

the nucleon spin. This interpretation of 8,(x) can be understood from the fact that .

a virtual photon with spin projection +1 can only be absorbed by a quark with spin

projection —1 /2, and vice versa.

The interpretation of the «transverse» spin structure function 8, in the QPM

is less obvious and has been the subject of much theoretical debate [36,39].
Wandzura and Wilczek [40] have shown that in Quantum Chromodynamics
(QCD) it can be decomposed as

g% @) =gV (x, 01 +3,(x, 09, 35)

where the «trivial» piece g;VW is a leading twist contribution in the jardon of QCD,

and is completely determined by 8,(x, Q2):

1
8" 09 =5, 09+ 5,0, H L. (36)

The term §2(x, Q2) is’ a twist-3 contribution which is best understood in an

Operator Product Expansion (OPE) analysis in QCD, where it is sensitive to a

quark-gluon correlation function in' the nucleon and thus contains unique new

physics.

7. The SMC Experiment

In the new generation of experiments that have been set up following the
1988 EMC discovery, three set-ups using different experimental techniques can be
distinguished (Table 1):

1. The experiment of the Spin Muon Collaboration (SMC) at CERN, ijsing a -

high-energy muon beam and cryogenic solid state targets [42];
2. Experiments E142, E143, E154 and E155 at SLAC, using electron beams,
a liquid 3He target and also cryogenic solid state targets [43];

3. The HERMES experiment at DESY, using the polarized electron beam of
the electron-proton storage ring HERA and internal hydrogen, deuterium and
3He gas targets [44].

Electron and muon beam experiments are complementary in their physics
reach. The main advantage of the SLAC experiments and HERMES is the
enormous beam intensity that is available from electron accelerators. The strength
of the SMC expeirment is the higher beam energy, which ensures a better
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Table 1: New experiments on polarized deep-inelastic lepton-nucleon scattering.
The last column shows references to the principal physics results obtained until now

Experiment Beam Year Beam energy (GeV) Target References
SMC ut 1992 100 C,D,OD [50]
1993 190 C,H,OH [51,52]}
1994 190 C,D,0D [53]
1995 190 C,D,0D
1996 190 NH,
E142 e 1992 19.4—25.5 3He [55}
E143 e 1993 29.1 NH;, ND, [56,57)
E154 e 1995 50 3He
- E155 e 1996 50 NH,, ND,
HERMES e 1995— 30—35 H, D, 3He
Fig. 8. Kinematic ranges of 102
recent polarized deep inelastic
scattering experiments. -For :g
SMC, there are two diffe- 3 SM";"QZ _____
rent regions due to different o O e
beam energies used in 1992 H
(100 GeV) and 1993/94 :
(190 GeV). For each of the SMC ‘93,94 ";.

two SLAC experiments E142
and E143, the two bands *
correspond to the two
spectrometer arms
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kinematic coverage both at large Q2 and in the region of small Bjorken x critical
for.sum rule tests (Fig.8). However, the muon intensity is limited due to the small
net event yield from the decay chain p = n(K) — p which is employed to produce
muon beams at high-energy proton accelerators. The systematic errors of all
experiments are presently of similar size. In a nutshell, fixed-target electron beam
experiments produce more precise data but are confined to a more limited
kinematic range.
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In order to compensate partly for the modest beam intensity, the SMC solid

state target is by far the largest polarized target ever built. The target materials

used so far are normal and deuterated butanol. The dilution factor, i.e., the fraction
of polarizable nucleons in the target molecules, is fp =0.13 and f;,= 0.23,

respectively3. The target is subdivided into two halves of = 60 cm length each.

They can be longitudinally polarized in opposite directions, to allow for

simultaneous data taking with the two relative orientations of beam and target

polarizations required to measure the asymmetry A (Eq.(22)). The target material
is placed inside a 2.5 Tesla superconducting solenoid of high field homogeneity -

and cooled to temperatures of less than 50 mK with a SHe-*He dilution

refrigerator. It is polarized using the technique of Dynamic Nuclear Polarization
(DNP); opposite polarization in the two target halves are achieved by irradiating
the material with microwaves of slightly different frequencies close to the’
respective electron-spin resonance frequencies. In 1992, the SMC discovered that .

the polarizations can be boosted substantially by suitable frequency modulation of
the microwaves [45], a technique particularly beneficial to the performance of the
deuteron target. Typical polarizations obtained are 50% for the deuteron and 85%

for the proton target. To reduce systematic errors to a minimum, the spin:
directions of both target halves are reversed every few hours by rotation of the
magnetic field, with minimal loss of polarization. The field rotation is achieved by

suitable dynamic superposition of a dipole field and the solenoid field.

The muon beam of the CERN SPS has a «natural» longitudinal polarization

thanks to parity violation. In the decay n(K) — Hv,, the muon and the neutrino are

fully polarized in the center-of-mass system, giving positive (negative) helicity to
the positive (negative) muon. A Lorentz boost affects the longitudinal polarization
of the massive muons which in the laboratory system depends on the ratio of

muon and hadron energies. SMC operates with a typical ratio of Ep /E ~009,

which gives a beam polarization of P, ~ -80% for a u* beam. The typical beam -

intensity is 4.5-10 per spill of 2.4 s duration, with a period of 14.4 s. The beam =

momentum is measured with a magnetic spectrometer (BMS) installed upstream
of the target.

The beam polarization is determined in a dedicated polarimeter installed

downstream of the main spectrometer discussed below. For all data published to

3The term «dilution factor» also frequently refers to the event yield from polarized protons and
deuterons, which differs from the «naive» (chemical) dilution factor by nuclear effects and radiative
corrections to the Born cross-section, and is thus a function of the kinematic variables.
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Fig. 9. Side view of the SMC spectrometer

date, the beam polarization was determined from the Michel spectrum of positrons
from the decay u* — e)”veV}1 [46]. A complementary method which employs the

cross-section asymmetry of Mgller scattering of muons on polarized electrons in
a magnetized foil was implemented at a later stage, and will be used, in addition

" to the decay method, in the analysis of more recent data.

For the identification and momentum analysis of the scattered muon, the SMC
uses an upgraded version of the large-acceptance magnetic spectrometer first built
by the EMC [47] (Fig.9). A high precision measurement of the scattering angle
and of the momentum of charged particles is provided by a large aperture dipole

magnet (J.Bdl—23 Tm) instrumented with Multiwire Proportional Chambers

(MWPCs) and drift chambers. The momentum measurement stage is followed by
a muon identification stage which consists of a hadron absorber and a large-
surface array of streamer tubes and drift tube. Drift chambers and streamer tubes
are complemented by MWPCs to improve the rate capability of the spectrometer
close to the beam. Three arrays of scintillator hodoscopes behind the hadron
absorber provide the muon trigger of the experiment.

8. Results on Asymmetries and Spin-Dependent Structure Functions

Results on the asymmetry A, and on the spin-dependent structure function
8, have been published by E143 [56,57,58] and by the SMC [50,51,53,54].
Neutron results have been published by E142 [55] and SMC has also evaluated
g'; from the difference of proton and deuteron data [50,53].
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10T 1 T Fig. 10. The ratio g?/F} ~ A? mea-
g‘,’l F‘: sured by E143, SMC and by the earlier

? SLAC E130 experiment [66]. All data
points are shown at the respective

@ E143 (This experiment) -
# average QZ, increasing from | GeV?

O SLACE130
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1 for the small x data to about 50 GeV>
for the high-x SMC data. Only
0.50 — ~ statistical errors are shown with the
’ % * 3 data points; the shaded band indicates
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the systematic errors of the E143 data
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All present data are in
¢ P
f’ﬁ* excellent mutual agreement be-

tween the different experiments.
As an example, a comparison of
1 |

P/FP o~ AP :

0005 001 002 005 o1 oz o5 1 &/Fj=Ay (Eq.(24)) is shown
x .. in Fig.8 [56]; similar agreement

is observed for the deuteron [53].

J" ¢ ¢ +#+ E143 Systematic Error

In this figure, all data are shown at their respective average Q2 which is about five
times higher for SMC than for E143. The good agreement thus supports a key
hypothesis made in the analysis of all data so far, namely that A is indepen-
dent of QZ.

Unfortunately, this assumption is at variance with QCD which predicts a Q?
evolution of g, different from that of F), and thus a net Q2 dependence of A. The
Q2 evolution of g, depends on the polarized quark and gluon densities, and no

meaningful numerical predictions are possible as long as little is known about the
latter. Extreme models for the polarized gluon distribution with AG(x) =S5 had
been studied initially [59], inspired by the anomalous gluon contribution to g, put

forward as an explanation of the proton spin deficit [60]. Recently, Ball, Forte and

Ridolfi have undertaken a detailed QCD analysis of g‘l’(x, Qz) [61]. They find that

the present data poorly constrain the gluon distribution but flavour a smaller AG.
Gehrmann and Stirling, in an analysis aimed mainly at a determination of spin-de-
pendent parton distributions, come to similar conclusions [62].

In view of this uncertainty, the experimental groups have so far not integrated
QCD tenhnology into the analysis of their published results on g,. Under the
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simple assumption that A, scales, the conversion of A, to g, (Eq.(24)) only

requires a parametrization of the unpolarized structure function
Fi(x, Q%)= Fy(x, 0% /2x{1 + R(x, OV)]; 37

the Q2 dependence of 8, is then mostly determined by the Q2 evolution of F,. At
present, all experiments use the NMC parametrization of F, [63] and the SLAC

parametrization of R [64]. The kinematic range in which these fits are valid does
not cover fully the SMC data at small x; future analyses will therefore make use
of recent measurements of F, from the HERA experiments, and from Fermilab

muon scattering experiment E665. The parametrization of R is less critical since
it largely cancels in the evaluation of g, from the experimental asymmetry (cf.

Eqgs.(23), (24), (26) and (37)).
The recent measurement of gll’(x) by the SMC ([51] has pioneered new

kinematic territory at small x and shows an indication of a rise at x< 0.0l
(Fig.11). The effect is on the verge of being significant, and has triggered ample
theoreticaltspeculation that will be discussed in Section 9.

All presently available deuteron and neutron data on g,(x) are compared in
Fig.12. The SMC and E143 results for the neutron are obtained from the relation
g?(x)=2g‘lj(x)/(1 - l.SmD)—g‘l’(x)', where ®,=0.05£0.01 [65] is the D-wave
state’ probability of the deuteron. The SMC data clearly show that, unlike the
proton data, both structure functions become negative at small x. This is in

contrast to the unpolarized case where proton and neutron structure functions are
very similar in this x range.

SMC has also made a first measurement of the «transverse» asymmetry AP

(Eq.(25)) and of gg(x) with a transversely polarized proton target and a 100 GeV

103



o E143

E * — .| Fig. 13. The asymmetry A} measurgd by
0 . +¥6 ?q‘ a4+ the SMC at the average 0? of each x

1 E A 0.8 —
CHON: 206 E— :
05
F 04 F
0 02
: L
o5k Deuteron 0 t
Q%= 5 GeV? 02 55 o L
-4 9 e SMC 10 10 10 x !
15F

bin. Only statistical errors are shown,
The solid line represents the positivity
limit discussed in the text, using the
SLAC parametrization of R=0, /0y

2F Neutron
L Q2= 5 GeV? The dashed line is a prediction obtained
af =oke from egs. (35) and (36) for g,(x)=0
L e SMC
L o 514:23
4F a E14
: * —_— beam [52] (Fig.13). Ag is found to
0.01 0.1 1 be significantly below the positivi-
X ty limit |A, <VR and is compa-

tible with zero, thus justifying the

Fig. 12. The spin-dependent structure functions neglect of A2 in the evaluation of

gi(x) and gi(») at 9> = 5 GeV? from the SLAC (Eq.(23)). Preliminary results by
E142, E143 and from the SMC experiments. Only Ell4 f ) dth
statistical errors are shown with the data points. 3 on Az or the proton and the

The SMC systematic error is indicated by the deuteron confirm this result with
shaded areas substantially smaller errors [67].

9. Moments of Spin-Dependent Structure Functions and Sum-Rule Tests

9.1. Evaluating the First Moment of 8,

Sum rule tests are at the heart of testing predictions for spin-dependent
structure functions. Two essential steps are involved in going from structure
functions to first moments :

]
@)= ] g 0Hdx, (38)
0
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these are (a) evolution to a constant Q2, and (b) extrapolation to x=0 and x=1.
Evolving the data to a constant Q2 invariably requires extrapolation outside- the
experimentally accessible range (Fig.8). The SLAC experiments choose a Q2 of
2—3 GeV? and SMC uses Q2 =10 GeV?, close to the average Q20f the respective
data. For combined analyses, Q2=5 GeV? is a reasonable choice. Again, these
extrapolations are made under the hypothesis that A, is Q2-indepcndem and that
the Q2 evolution is mostly driven by F,.

The extrapolation to x=1 is not critical, since it gives a small contribution
and is safely constrained by the trivial bound A, <1. In contrast, the small-x
extrapolation is the subject of much debate and a source of substantial uncertainty.
SMC and E143 assume for this a functional form g (x) e x* predicted by Regge

theory, o being bound by 0 < <0.5 [68]. Even if physically justified, there is
some arbitrariness in using that form since Regge theory does not predict up to
which x it is actually valid. SMC assumes a=0 (i.e., 8, =const.) and fits this

simple model to the first two data points (x<0.01); E143 does the same for
x<0.1. The E142 extrapolation assumes a Regge behaviour .of A’ll rather than

g%, AT o< x* with of =1.2 [69].

The indication of a rise of g Il"at small x (Fig.11) has given new momentum
to the discussion about different small x behaviours. Bass and Landshoff [70]
compute a contribution to the flavour singlet part of g ‘1’ from the exchange of two

non-perturbative gluons that varies as (2 In -)1; — 1). Note that such contributions do

. not affect tests of the Bjorken sum rule which is a pure flavour non-singlet

expression. Close and Roberts [71] criticize the procedure adopted by the
experiments as «Regge Folklore» and reexamine diffractive models for the small-x

behaviour. They find that rises as steep as g‘l’oc 1/x logzx are allowed and are

consistent with the data; such parametrizations would indeed saturate the Ellis-
Jaffe sum rule. However, the same authors also point out that a dominant
diffractive contribution should lead to a positive g, of the deuteron at small x, a

conjecture not supported by the recent SMC data (Fig.12).

Finally, perturbative QCD also predicts |g1(x, Q2)| to rise faster than any
power of In1/x at small x [61,72]. The sign of g, is, however, nor predicted by

theory and depends once more on the gluon distribution.
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Table 2: Tests of the Ellis—Jaffe sum rules. The errors on the predictions are mostly .

due to the uncertainty on the strong coupling constant and F/D. In the experimental

results, the first error is statistical and the second is systematic. The EMC result also
includes earlier SLAC E80 and E130 data and is reevaluated from Ref.32 using
up-to-date parametrizations of F, and R. The SMC and E143 neutron results are

obtained by combining proton and deuteron data. «Combined» refers to the
combined fits discussed in the text.

Experiment Moment (0? (GeV?) Measurement Prediction References
EMC ry 10.7 0.138£0.010£0.018 0.170£0.005 [32]
SMC re 10 0.136+0.011 £ 0.011 0.170+0.004 {51}

r¢ 10 '0.034+0.009£0.006  0.071%0.004 [53]
rs 10 -0.063+0.024+0.013 -0.017+0.004 [53]
E142 rs 2 -0.022+0.007£0.009 -0.011+£0.006 [55]
E143 rey 3 0.127 £0.004 £ 0.010 0.164 +0.006 [56}
ry 3 0.042+0.003+0.004  0.070+0.004 [57]
ry 3 -0.037+0.008+0.011 -0.013£0.005 [57]
Combined [P 5 0.125+0.009 0.167 £0.005
r ‘1’ 5 0.041 +0.005 0.070 £0.004
ry 5 —-0.037+0.008 -0.015 +£0.005

It is important to realize that the present experiments, when estimating -

systematic, uncertainties, make a reasonable allowance for variations of their

extrapolation within the Regge model but do not account for models which predict

a steeper increase (or decrease) at small x. Similarly, no Q2 evolution of A s

accounted for; as was correctly pointed out in Ref.61, the assumption that A |18

Q2 independent can also lead to a substantial underestimate of the errors on r.

All comparisons of «measured» moments to theoretical predictions should be -

looked at under these two important provisos.

9.2. Testing the Ellis—Jaffe Sum Rules

After this word of caution, we can compare experimental moments to the
Ellis—Jaffe sum rules [33]

pm 1 Sap_
Ti®=+() 35 (F+ D)+ (3F - D), (39)
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where F and D are the 62
symmetric and antisymmetric
weak SU(3)f couplings, res- .15 s

=y

pectively, of the baryon octet.

In Table 2 and Fig.14, a E EMCSLAC

o1
consistent set of predictions
is computed from Eq.(39),

i = .05 1 1
using F+D=|gA/gV| = » 1 : ; s o1
=1.2573£0.0028 [73] and QL GV
F/D=0.57510.016 [74]; . Deuteron

here, g, and g, are the axial

and vector weak coupling
constants of neutron beta
decay. QCD corrections are
applied following Refs.75,76,
assuming o (m5)=0.117%

+0.005 [73] and three quark
flavours. The predictions for
the EMC and SMC results at =~ o fa :

QZ:IO GeV? are close to the

QD

charm threshold and the 0028
«theoretical» error therefore S 005
accounts for the effect of £

using four instead of three o075
flavours. The same assum-
ptions were made to compute 01 =y n 3 s 0, iz
the predictions for tests of the . ' Q(GeV)
Bjorken sum rule discussed
in the following Subsection.

A uniform pattern of
disagreement is observed for
both proton and deuteron »
data. The situation is less clear for the neutron where the SLAC data are very
close to the Ellis-Jaffe prediction. It is tempting to relate this observation to
Fig.12 which indicates that a straightforward extrapolation of the SLAFZ d.ata to
x=0 using the Regge procedure may miss a significant negative contribution to
the first moment.

For the combined result of Table 2, proton, neutron and deuteron data were

first evolved to a common Q2 =5 GeV2. The results are obtained from a combined
fit to all data given in this table which is constrained by the relation

PO {

1 1 i i

Fig. 14. Tests of the Ellis-Jaffe sum rules. The
predictions are shown by the shaded bands. See also the
caption of Table 2
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r‘l’ = % [1 - % OJD) T 'l’+ T '1') . The computation of errors on the combined results

is not straightforward because many systematic errors, such as those on beam
polarizations, are correlated between different measurements. Some uncertainties
of phenomenological origin, in particular those on the F, parametrization, are

even correlated among results from different experimental set-ups. In tﬁe'
combined results shown in Table 2, all known correlations are accounted for by a
Monte-Carlo method. ‘

9.3. Testing the Bjorken Sum Rule

The Bjorken sum rule [78,79,80]

v T

g o (0% iy
F'l’(Qz)—F',’(Qz)=%|§’i I{l— -} (o)

is commonly believed to be one of the most solid cornerstones of the Quark-"
Parton Model. It has escaped experimental verification for more than 25 years,

notwithstanding an early claim based on proton data only [66]. It was only two
years ago that serious tests became possible with the advent of precise deuteron

and neutron data, in addition to the earlier proton data from SLAC and EMC.

After some initial confusion [81], the consensus is now that — contrary to the
Ellis-Jaffe sum rules — the Bjorken sum rule is confirmed by the data at the 10%
level. : E

Experimentally, the most reliable results are likely to be those obtained from
proton and deuteron targets, with otherwise identical experimental set-ups. E143
finds [57] :

P -T1=0.163£0.010 (stat.) £ 0.016 (syst.)

at 0*=3 GeV? to be compared to a predicted T'P — " =0.177+0.005 at the

same Q2. The most recent SMC result is [53]

rf—r?=0.199_to.o38

at Q%=10 GeV?, where the prediction is I'? " =0.187+ 0.003,

The status of all presently available data is illustrated in Fig.15, where the

combined results for Q2=5 GeV? (Table 2) are compared in the ]"'1J - 1"'1' plane.’

The corresponding numerical result from the constrained fit discussed above is
rP-ri=0162+0014 (Q*=5GeV?),
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Fig. 15. Experimental results and N 0
Bjorken prediction for the first 01r "

moments ['§ and " | at 0%=5GeV?

(T
%’
3

to be compared to a predicted r
rP-r{=0.182%0.005.

3
The results of the combined. E142{He)

fit in Table 2, in particular that o <&
forT 'l', as well as the above result . ’ ,,09

for T ll) - I“'l1 should be taken with

some. caution }n view of the _024 Deuteron
marginal = consistensy of the -

neutron data.. The  mutual Proton

agreement of the results for I" | is

substantially improved when the
small-x extrapolation of the E142 data is replaced by a fit to the muon data for

) g'l’, for x < 0.03 (Fig.12). Such a fit gives I"l' =-0.067+0.016 and

TP-T1=0203+0023 (Q*=5GeV?),

in better agreement with the prediction. In view of the large size of the QCD

corrections to the Bjorken sum rule at small Q2, one may assume its validity and
exploit Eq.(40) for a determination of a.. The result is in agreement with other

measurements at similar Q2, with remarkably competitive errors [77].

10. The Spin Structure of Nucleons

The most straightforward interpretation of the violation of the Ellis—Jaffe sum
rule is a non-zero polarization of the strange sea. For a nucleon with spin

Sz = +~21-, the moments Aq,. of parton distributions qf(x) - q;'(x) (cf.Eq.(34)) can be
understood as normalized average z components of Sz carried by each of the quark
flavours i, such that AZ = Au + AD + As is the total quark contribution to Sz which

can be decomposed according to the helicity sum rule

1
z='2-AZ+AG+LZ,. 41
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Table 3: Experimental results on the total (AT) and strange (As) quark contributions
to the nucleon spin. The EMC result also includes earlier SLAC E80 and E130 data
and is reevaluated from Ref.32 using up-to-date parametrizations of F, and R. For

references see Table 2

Experiment Target 0% (GeV?) Az As
EMC p 10.7 27%.16 -0.10£0.05
SMC p 10 22+.14 -0.12+0.06
d 10 20%.11 -0.121£0.04
E142 n S57x.11 -0.01£0.06
E143 p 3 27+.10 ~0.10+0.04
d 3 30+.06 -0.09 +0.02
W £142 neutron Fig. 16. m
06 3 E143 Souaron \ 4 ongthe6tolt:;1);p(€:ArZ) e;::l srt(:::lgt:

A | 3&833?::0 " (As) quark contributions to

ol : gﬁisc afrgogredcﬂm the  nucleon spin  at

02%=5GeVv? )
] Ly
0.2t 2
F - T : Q%5 GeV?
e T X B, v, - S—
. As

where LZ is the parton angular momentum. The Ellis-Jaffe prediction of Eq.(39)
is equivalent to AX =Au+ Ad ~0.6.
The formalism of Ellis and Jaffe relating moments of quark distributions to

weak axial-vector couplings [33] therefore allows one to analyse the measured
moments of g, in terms of the flavour decomposition of the nucleon spin. All

experiments have published results on AX and on the strange contribution As
(Table 3); some care must be exercised in comparing these results since they refer

to different Q2 and were evaluated with different assumptions on the QCD
radiative corrections. The same data are therefore shown in Fig.16, where they are
evaluated from the experimental moments with a consistent treatment of QCD

corrections at a common Q2 =5 GeVZ. With the exception of E142, all data lead

to the conclusion that the total quark contribution is small, AS = 0.2, and that there

is a small but significant negative contribution from the strange sea, As =~ —0.1.
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Fig. 17. Quark contributions to the 31
nucleon spin as a function of the first

moment of the polarized gluon

distribution, at Q0%=5 GeV2. Also 06
shown is the total quark angular
momentum L. required to fulfill the 3
relation S, =1/2=1/2AL+AG + L, 0.2p
ok

0.4F

0.2}
0.4}
06}
08}

-1

The most reliable combined result is again obtained by combining the data at
the level of g, and including the small-x behaviour observed in Fig.12 into the

calculation of ', for all deuteron and neutron data. Assuming that AX and As are
the same for proton, neutron and deuteron, a fit with proper treatment of
correlated errors, similar to the one discussed above, gives

AY =0.19+0.07 - As=-0.013+0.02

at Q2=5 GeVz. From a different analysis, based on a smaller data sample and a
less detailed treatment of the experimental errors, Ellis and Karliner find

AY=0.314+0.07 As=-0.10%+0.03

at Q2=5 GeV? [77]. It is worth remembering that these analyses rely on the
assumption of exact flavour SU(3) symmetry to justify the use of measurements
of F/D from hyperon decays. A recent study [{82] has shown that AX is almost
insensitive to SU(3)f breaking effects, whereas the absolute value of As can

decrease substantially under reasonable assumptions on SU(3)f symmetry
bfeaking. .

The above analyses account for QCD radiative corrections, whereas the
«anomalous» contribution to the singlet coupling a, is usually ignored, again due

to our lack of knowledge of AG. A generalization of the SMC analysis [83]
discussed above which accounts for the axial anomaly is shown in Fig.17. It
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illustrates that, from the present data, a gluon distribution with AG ~ 3 is required
to restore the Ellis-Jaffe sum rule.

11. Conclusions

Deep inelastic muon scattering experiments performed in collaboration with
JINR and CERN have produced a wealth of significant results, many of which
have passed the test of time already and are cornerstones of our present under-
standing of the dynamical structure of protons and neutrons. In particular, they
have proven to be powerful tools to test predictions of QCD, such as scaling
violations of structure functions and the Bjorken sum rule.
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BKJIAJL OHAH B 3KCHNEPHMEHTAJNBHYIO CITHHOBYIO ®HU3NKY*

Hpocpeccop P.JIETAP

Ilo ONnpeACNeHHI0, TaKO€ KBAHTOBOE 4YHC/IO, KaK CIIMH, CYLUECTBYET. T'ocnoga

C.l'ayncmut u Ix.Yneubek a10o#i npobiemoit 3aHUMaINCD eLle B cepelHe ABaaua-
ToiX rogoB. Crout Benomuuts W [1.[Mpaka, y KOTOpOro CIHH NOSBWICA He3a-
BUCHMO U cogelicTBoBast ToMy, uto [1.Jlupak cran HoGenesckum naypeaToM.

Henp3s ckazars, 4TO Bce OBIIN OT OTKPHITUS CNIMHA B BOCTOPre, MHOTHE A0 CUX
Mop XaNeloT, 4TO MPHPOA HaM YCIOXHAET XH3Hb. Be3 CrinHa YesoBeyecTBo BIop-
Baio 6oMOy u 3apaboranu aToMHblEe 31EKTPOCTAHUHH...

B «aocnuHOBOe» BpeMst N1060e paccesHHE YEro YroOHO HAa YEM YIOaHO

XOpOLUO ONMCHIBANIOCH ONHOMH aMIUIMTYROI paccesaHus, JaXe ec/id OHa KOMIUIEKC-
Has, 3TO elle BBIHOCHMO, HO 3aieM HaM GOpOThCS C HECKONBKHMH MOHATUAMUT
brino mocratouHo u3MepuTh AnddepeHUHATEHOE cedeHHe OJHOro KaHana nio6oi
peakiiyu, NPOMHTETPUpPOBATh €10 NO yIam — M Bee. ECM Hano, UsMepuMm elle
NONHOE CEYEHHE M HAMMILEM ONTHYECKYIO TEOpEMy, TaKyl pOCKOIUb MoXem cebe
no3sonuts. HoBbIM YacTHIAM TOXE HUKAKOTO CMIHHA He Hanol...

Mtuorue TEOPETHKH H IKCIICPUMEHTATOPR! 3aHHTEPECOBAIMCH .HPO6HCMOI‘;IV

cuHa. M oueHb CKOpo, yXe B MATHRECATHIX FOAaX, 3THM CTalM 3aHUMAaThCs B
OUAUN. Moxer ObiTh, AaXe A0 TOFO, HO 3TOFO S HE MOMHIO...

51 rosopio npo 3kcnepuMeHTaTopoB U TeopetukoB B JyOue. [lpupercs onpe-

AENTh, YTO 3TO Takoe. TouHee, 4TO 3T0 ObiNO B LIEeCTHAECATHIE roast B OUSH.
Tak kKak s 9KCHepHMEHTaTOp, C 3TOr0 M HayHy. B ¢pu3HKe sneMeHTapHbIX
YacTHL CPEJHMX W BBHICOKMX 3HEeprHii Ha YCKOpHTENsX TOraa MoxHo Obulio pas-

AeNuTh IKCNEPUMEHTATOPOB HA JBe HeoanHakoeblie yacTu. HeGonbuiag yacts (oxo-

510 20%) nons3oBanach 31€KTPOHHBIMM METOAAMH, MO3BOJIFIOILMUMH M3 BCEX BO3-

MOXHBIX CNTy4acB B3aUMOJEICTBHSA BBIICIATE MAIEHbKOE KOJIMYECTBO TaKHX, KOTO-

pbie . Hano 65110 H3y4yartsb. C neqarenpHOCTBIO TakKoOro COpTa 3IKCICPHUMEHTATOPOB
CBA3aHO CO3AaHHE annapaTtypsl, NOAroTOBKa nyiyka, MHLIEHH H u3mepeuuﬁ, npoBe-

AeHHEe CeaHCoB Ha ycKopuTene, 06paGoTKa JaHHBIX M MHTEpNpeTalus pe3ynbTaTos.

Annapartypa ¥ AE€TEKTOPbl YaCTO MEHS/IHCH.

*B cBa3u ¢ 6oabluuM 06EMOM JIOKIAI NPHBORMTCA B COKPAILICHHH.

1i6

BonbluuHCTBO 3KCMepUMEHTATOPOB B TOit XKe camoii obnact (pM3NKH B Te
rogsl paborano c [JETeKTOpaMH, KOTOphle HE MOIVIM BBUIENSATh ONpedeneHHbIC
B3aMMONCHCTBUSA, HO PErMCTPUPOBANH BCE, YTO CAYYMAOCH. DTO GHUIM B OCHOBHOM
ny3bIpbKOBBIE KaMephbl U saepHble 3MynbcuH. JleTeKTOphl OBUIH NMOCTPOEHHI 3ap::-
Hee, BO MHOTHX Cly4YyadX OHM OJHOBPEMEHHO ObITHM MHUILIEHSIMH H IO U3MEPEHHsS
Hago ObLUIO NMOATOTOBHTHL TONMBLKO My4oK. I'maHas pabora cocrosyia B mpocMoTpe
CHHMKOB HJIM 3MYJIBCHIl H B HHTEpIIpeTaUuy pe3ynbTaTos.

OcuoBHas Gema MHOTMX 3KCMEPUMEHTATOPOB Pa3HLIX COPTOB COCTOMT B TOM,
YTO OHH CJMIUKOM CHJIBHO H HEKPUTHYECKH BepdaT TeopeTukam. M3-3a atoro rorto-
Bbl MOATBEPXKAATh UX MOAENH, He Aymas O TOM, pa3yMHble OHM MM HeT. Iorom
YAHBASIOTCA, KOTHA ONpefeneHHas H «BCe CMacailas» Mojenb PYXHET H BCe Haio
«nepenymars». JINYHO 9 MOMHIO, KaK HECKOJIBKO TaKHX MOAeEJell pa3BalMioCch HIIK
00nMacTh MX NEeHCTBUA CHIBHO orpaHuuHBanack. CnuHosas cusnka Opina He moc-
AefHeH MPHYNUHON TaKUX ABAECHHUN.

Brilieyka3zaHHoe JiefieHue CEeroHs YXe HeBepHO. AnmnapaTypa cTana Cl0oXHOM,
BO3HUKJIH HOBble rpynnbl, Oosiee crnenantuzuposanHsle. JleleHHe TakXe HEBEPHO
g apyrux obnacreil ¢gmsnku. Ho Bepa 3KCIEpUMEHTATOPOB B TEOPETHKOB COX-
paHuiacs. . _

Heckoneko rpynn B JISAII, B OCHOBHOM NpHHAMIEXAIUMNX K BhILIEyKa3aHHBIM
ABaALATH TpoLeHTaM, pabotano B 06nacTd HYKIOH-HYKIOHHOTO, NTHOH-HYKJIOHHO-
FO W HYKJIOH-ilepHOro paccesHus. M3 3TOro «I0CINHHOBOrO» BPEMEHH XOUY
BCIOMHHNTb PE3YNbTarhl, NOny4eHnble na yckopurenax OUAAH, xoropeie nosmusiu
Ha cnuHOBYIO (M3UKY M C Heil cBa3aHp (cM. mabn.l). Hexoropbie H3 HuX, mony-
YeHHblE HA CHHXPOUMKJIOTpOHe, Obutn omybGnuxosans! pasbiie; yeM OUSIH 6bin
OCHOBAH.

B JIBD Torga 6onpmHHCTBO (M3HKOB NPUHALIEXANO K BhlLeyKa3aHHbM 80%
skcnepuMeHTaropoB. B 1963 u 1964 rr. Ha cunxpodasorpone JIBD Gvir nomyuen
CBEPXMUHTEPECHBIH pe3ylbTaT MO H3MEPEHHI0 OTHOIUNEHUS MAEHCTBHTEILHOH H
MHHMO# vacTH GeCCNMHOBOH aMIUIMTYAbl pp-pacceanus sneped. Jaunwee B JIBD
PETHCTPUPOBAIUCH METOHOM SIEPHBIX 3MYNLCHil. BhIo mokasane, YTO AeHCTBHU-
TenpHas 4YacTh AaMIUIMTYIBl paccesHus Bnepen Oonbliad M OTpULATENbHad B
obnacTH @Hepruil cuHXpodhazoTpoHa, DTy OpurHHanbHyl0 paboTy, Kak IO Me-
TOOMKE (HUTOYHAs MHIIEHb Ha BHYTPEHHEM MyYKe), TAK W NO Pe3ynbTarTy, Bbi-
nonuun cotpyauuku JIBD, nepeyucnenusie 8 maba.2.

[MpononxenueM pabors 6bu1 nosxe akcnepumedt B [IpoTBHHO co cTpyiiHoi
BOJQPOAHON MHIUEHbIO, B KOTOPOM OBUIM YTOYHEHB! NpEdbLIYLINE Pe3ynbrarsl (C
Gonpmmnmy ommubKamMu), N3MEPEHBI TIOAHbIE YIPYTHE CEYeHMs M yBenuyeHa 06nacTs
SHepruii (ma6n.2).

I'pynna uaMepmwia TakXe MONHble cedeHHs pd Ha yckopurtene B IIpoTBuHO.
TFogom mo3xe B ®epmwiab uacte ¢u3uxkos u3 JIBD npunsana ydyactHe B H3Me-
pennax no sHeprun 393 I'sB, u okasanocs, yro Re/Im (pp) cHoBa nepecexaer
HyNb U3 OTPUUATENBHEIX B MONOXUTENRHbIE 3HAYCHHS (maba. 2).
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Pabotbl no pp-paccesnmio B JISIII GpuiM monosnHeHbl U3MEPEHUAMM YNPYIHX
auddepeHINUIBHBIX ceyeHHl. B HHUX yyacTBOBAIM MHOTHE M3 BLIILIEYKaSaHHEIX
tuzukos, cM. mabn.3. :

Ha cunxpodrazorpone JIBD nonydensl naHHbie, npuseneHHsie B maba.4. Ha
crpyiiHoii MuiieHu B [IpOTBHHO yXe yioMsHyTas Ipyiia aBTOpOB MOYyYusia TOXe
ynpyrue aucgdepeHuHanbHble pp-ceyeHus.

Ilonubie np- U pn-ceyeHHs M CeYEHMs HEYIPYTMX peakuuil H3MepUNH Ha
cuuxpouuknorpone JIAI (cM. ma6a.5).

B JIBD pauHblie ObliiM JONOMHEHBI M3MEPEHMSAMU Ha CHHXpOGa30oTpoHe —
mabn.6. o

Hekoropeie sxcnepumentsl B JISII n JIBD Takke no3sonnan onpeaenuTts no-
HblE CeYEHHs nn-paccesnus — mabn.7. :

BaXHBIMM OKa3aliMCh M3MepeHHs np- M pn-puddepeHuHanbHbIX CeveHHii B
JAIT — ma6a.8. -

Hucddepenunansibie Ce4eHUs YNPYroro np-paccestHusi co cBOOOOHBIMM HENT-
poHamMM OBbUIM MOJIydeHBI TIO pa3Bayly yckopeHHbix 10 400 MsB peiitonos. 3t0

n3MepeHue 6bu10 GonbliuM ycniexoMm B 1961 ropy. Ono TpeGosano yckopeuus aei-

ToHOB 10 400 M3B Ha cHHXpoUHKJIOTpOHEe. B nocneanux 3KCHEpHMMEHTax s yXe
NPUHUMAN ydacTHe, =~
B JIBD Ha cuHxpocda3oTpoHe HEHTPOHHEI MyYyOK IUHPOKOTO CeKTpa, nosy-

YeHHbIil Nepe3apaaKoil YyCKOPEHHBIX NPOTOHOB Ha Be-MulleHH, MO3BONNI COBET-

CKO-PYMBIHCKOM Tpynire H3MEPHThL Ty Xe BeJHuuHy npu sueprum 4,5 n 8 I'sB.
H3sMepenus npoBOAW/IHCH C MOMOILBIO TNPONAHOBOH MNY3BIPLKOBOH KaMepbl (CM
mabn.9).

YKa3aHHBIMH pe3y/bTaTaMH NONb3OBAIHCH (PM3HKHM BCEFO MHpa, HeKOTOprMH
M3 HHX NONb3YIOTCA A0 cHX nop. B cemuaecsarsix ronax MHorue ¢hM3HKH Ha 3anane
CripalIMBajiy y MeHs noapo6Hoctu u3mepenuii B HyOne.

C rpynmnoii }0.M.Kasapunosa nauana cortpymsuuats B 1963 roay rpynna
A.®.Iucapesa. Dty siBe rpynmbi BMecTe ¢ rpymamu M.I.Meuepskosa, 5.M.l'o-
JIOBHHA W JPYrHMH W3MEpANIN BENMYHHH, 3aBHcAlMe oT cnuHa, CHavana.c Heno-
JSIpU30BaHHBIMH YAaCTULAMH, KOTOPHIE CTAHOBMIIMCH TOJIAPH30BAHHBIMU TOCHE MX
NepBOro paccesaHus. BO3MOXHOCTH CWIBHO YBENHMYMIIUCH TOCIIE CO30aHHS IpYIHION
M.I"MeuepskoBa NpOTOHHOrO nonapmosaﬂﬂom nydyka Ha cunxpouuxnmpoﬂe
(cM. maba.10).

HpOTOHbI paccesaHHbpIie oA MaJibIM y[‘J]OM OTKJIOHANNCH B pacnpenenmomnn,

MarHMT 4 OTTYAia B JIMHUIO My4dKa. B KOHIle KOHIOB NOJISPU3aLMI0 MOXHO 6bio
NONY4YHTh B JTI0OOM HampaeleHHH, BKJIIoYas npoponbHylo. Henb3s ckasars, 4to 310
6b1n «nun-gpnon», Ho noutH! Mexny «pnunom» 1 «nonom» Hago 610 TONBKO
NOMEHSTH MOMICHBIC HAaKIagKu; 3TO ITWIOCh OKONO nonyyaca. [ns BeiBoga nyuka
KTO-TO U3 COTPYAHHKOB Ha JAEpEBSHHOH Aocke caenan 6onbulyld TOYKY B MeECTE
npoxoxgenns vacruil (nogospesawo H0.J1.Kymexuna). B Teuenue roma Touka He
TONBKO MCuesa, HO Ny4OK MpoXer B JOCKE JAbIPY...
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[Mo3sxe nonspmsosannas nporonnas muwens ([TIIM) B JIAM, cospannas
(ma6a.10) B.C.Heranosuim n JI.B.[Mapdenosum (1965 — JIMH, nosxe 3amopo-
XKEHHas MHIUEeHb), CHOBA YBENHYH/IA BOSMOXKHOCTH OTBITOB. )

H3mepenus pp-niosispu3alny W aHanusupywouiei cnocobHocTH Obisin BhINONHE-

"Hbl B paboTax, nepeynciieHHsx B maba.ll.

B.I1.Axenenos, B.H.Carapos, b.M.I'onosun u B.C.Hamexmun (1964) no-
SIY4UAH pp aHAIM3HPYIOLLYI0 cOcOGHOCTh B YNPYrOM H KBa3HYIPYIOM pacCessHMH.
Ha ocHoBaHuu ux paboTHl U CpaBHEHHs YNPYTUX W KBAa3HYNPYrUX pe3ynbTaToB TOI-
Aa y MEHs B MEPBblii pa3 BO3HMKIIO CEPbE3HOE MOAO3PEHNHE, YTO MEXIY CITHHOBbLIMH
BEJIMYHHAMH B yNpyroMm M Ksasuynpyrom NN-paccesHHH Ha AeiiTOHaX HHUKAKOM
pa3HULLl HET 1 YTO J100ble NONPABKH TONBKO YXYAILAT PE3yNbTaTsl. DTH MONPaBKH,
THNA 1ay0OepoOBCKUX MOMPABOK Ha TeHeBoil a¢bekT M Ha crnekrarop, GeUIM TOrda
MOIHBIMH, H MHOTHE TEOPETHKH Haj 3To#l npobneMoii ynopHo paGotanu u pabora-
10T 10 CHX NOP, XOTS BCE HOBbIE M3MEPEHMS MOATBEPXKIAIOT CHOBA U CHOBA PE3Yib-
TaT BhiLEeyKa3aHHbIX aBTOpoB. He oueHb BaxHO, ecan abconoTHas HOpManu3auus
JAaHHBIX COBMANacT C CErOAHSIIHHMH BETHUMHAMH, HO OHa ObUla OAHMHAKOBOH IUs
yNpYrux H KBazHyNpyrux Benu4uH (cM. mabna.il).

C HayaibHBIMH HEMONAPU30BaHHBIMH NPOTOHAMH ObUTH H3MEpeHbl NapaMeTphl
CIMHOBOI KOppensunu npu 3Hepruu 315 MsB ua yme 90° B c.uM. — maba.12.

Muorve Bbili€Ha3BaHHBIE aBTOPH HE OCTAHOBWIHCH HA M3MEPEHHH OQHOKpar-
HOFO paccesHus MOJIIPU30OBAHHBIX YaCTHU M NOYHHWIM KOMITIOHEHTH TEH30pa Aeno-
asipuzauuu (cM. maba.13).

Hapo orMeTHTh, YTO anneTHT NMPUXOAHT BO BpeMs elbl, H axcnepuuemaropu
yXe ¢ Monsapu3oBaHHbIM fydkoM r1pynasl M.I.Memepskosa paxe pewunu
M3MEpPUTh MapameTp C TpeMs CIIHHOBbLIMU HHAeKcaMH. OnHOBpeMeHHO ObUTH MONY-
YeHbl U IpYrue napamerTpsl C AByMs HHIEeKCaMu — maba.l4.

CnuHoBy0 (PH3UKY C HEHTPOHAMM MOXHO ObUIO M3yuyaTb TONLKO B KBasHyNpy-
TOM paccessHHM NPOTOHOB HAa HeiiTpoHax, cnabo CBA3aHHBIX B jeiToHax. 3mech
Hano oTMeTUTh paboTel N0 aHanu3Mpywowed cnocobHOCTH U ABOHHOMY pacCesiHHIO
B pn (mabna.l5).

CooTBETCTBYIOIME PE3YNLTATHE 4 UCTIONB30BaN Ans CBoeit AuccepTaluy, KoTo-
pyto 3aumtun B uione 1966 roga. Bnarogaps aTHM M3MEpEHHSAM MHOTHE MOJOMAbIE
MINKH B WIECTHAECATHIX H B HAyale CEMUIECATBIX TOMOB MONYYHIH aKa-
JeMHYecKHe 3BaHH4.

Pa3BuTie onTHYECKHX MCKPOBBIX KaMep NO3BOJIMIIO JOBOALHO TOYHO H3MEPATH
cnuHoBble BenuuHHbl. Ho ob6paGoTka cHumkos Oblla MEMIEHHOH, NO3ITOMY Halo
6suU10 aymath o0 Gonee ObicTpoil 06paborke. DNeKTPOHHbIE METOLbl PErnCTpauny
nanHeix Geuu B JlybHe Torna nepmoctynunl. He Oyny 3mech cpaBHHMBaThb KauecTBO
CYETHBIX MAIIWH H NPOCMOTPOBBIX NPUOOPOB. YAMBUTENBHO, YTO YAANOCH HaXe
HarnucaTh nporpaMMbl 06paboTky aaHHbX B lybHe NpH HaNHYHH TaKOH MaleHbKOH
NaMATH CYETHOMH MallMHBI, Kakoil Toraa 6bita M20. Toneko B 1968 roay, Gnarona-
ps Slpocnasy IlepHerpy, Buue-aupekropy JIBD, Hucruryr nonyunn oany IBM.
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MpocMmoTposeix NpUGOPOB TOXe He XBaTalo, W Na6opaHToK GbLIO XOTH H MHOTO,
HO HEZOCTaTOUHO. g

B 1o Bpems nerde GbLIO NONY4YUTH TONHY CBEPXKA4YECTBEHHOi HeEpXaBeiikn
WIH KHJOMETP IIPOBOJIOKH M3 Bonib(pama, 4eM M[OAYYHTb NPENOXPAHHMTEND,
DUIMKKH MHOTOE JOMKHEL GbUTH NPOUIBOMMTE camH. Takum 06pa3om 3KcHEpHMEH-

TaTOpbl CKOPO CTalH XOPOWIMMH ClecapsAMH, TOKapsiMM, (Ppe3HpOBILHKAMH K’

CBapUIHKaMH. A TaKXe XOpOoLUMHU CIOPTCMEHAMMU.
Korna g noamanca co csoumu apy3samu B 1965 romy Ha CEMHTHICAYHYIO

BEPUIHHY, Ha ITHK Jlenuna, Bce CpalluBaNiv. TPEHHUPOBAJICA JIH A NEpex BOCXOX- -

neHueM. S KaxaoMy peKOMEHOOBal nmposecTH BMecTe ¢ rpynnoii Opua Muxaii-

nosuda KazaprHoBa onHH ceaHc B MepBOM Kopriyce, W Toraa GyaeT MOHATHO, YTO
Gonee 3eKTHBHON TPEHHPOBKM NPHAYMATh Henbis. S no6asasan, YTO TAMTh

20 kr Ha cnuHe paxe Ha [lamupe ObII0 MpoOCTO, TaK KaK IO JIECTHHLE B NEPBOM
KOpIyce Mbl pPErynapHO TacKaiW COMHAHBIA, HO TUI0X0H COBETCKHiIl OCLMIIOCKOMN

JECCO. 3inble a3biKu yTBEpXA@TH, 4T0 OH BecHT 350 kr. A nudt 8 HHcTuTyTE

MOXHO 6bU10 HaiiTi Tonbko B JTabopatopHH TeopeTHUECKOi (hU3UKH.

Kak 6b110 ckasaHo, nonspu3oBaHHad npotoHuad muwens B JISI1, cozpannaq
B.C.Heranoebim u JI.B.IMapdenoseM, Gsima 6onbiunm noctuxenneM. Bopuc Cre-

naHoBuy HeranoB BocnuTan BCe MOKONEHHE CIIEUMAIUCTOB MO NoJIEPHU30BAHHBIM

MHILIEHAM, U He TonbKo B [lyOHe. C mpyroit CTOPOHBI, HEH3BECTHO, MONYYHNH OBl
tH3uKkH MuLLeHb B 9Kcnyarauuio 6e3 JibBa bopucosuua Ilapcenosa. Cpasy nocne!
€e CO3aHWd Hayamuch 3KCNepuMeHThl C Heil. HamoMnum pesynstatel Ha

cunuxpounkiorpore JISII — cM. maba. 16.. :
[po 31y nonspuszosanHyo MullleHb MOXHO Obino Obl paccka3biBaTh aonro. 51 B

Hee TOXe Koe-4To Bioxuin. MarepuanoM muwenu 6uin JIMH, u nano 6bito mo-:
JyunTh Oo/blME XOpOILHE KpUCTalibl. DTo Konro He nonyyanocs. Hakonen 1, no '
3apannio Jlsa Hocudosnua Jlanuayca, ¢ nomouso Cranucnasa Lilagpatet, no-
ayuun onucanue npouecca or Oysna YemGepnena us LBL. Cocua JlbBoBHa
CwmupHroBa B31aCh 3a Aen0 (BHIPAIMBATE 3TH KPUCTANL) BMECTE C TPEMS JaMaMM -

U3 CBOEH Ipynmel, M nocne ynopHoit paboTsi B TeyeHHe Beeil 3uMbl 1963—1964 rr.

OHM, HAaKOHell, MOyYud, B MailcKie npasaHuky 1964 r., oTiIHYHBIE KPUCTAMIBL... .
Tlossunuce HOBblE MaTepHabl MONAPH3OBAHHBIX MHIICHEH, KOMUYECTBO BOAO-
poaa Bo3pacTtano. B aroii obnactu Benuka 3acnyra D.Bynarosoit. Cerogus yxe.
nukto He BernomMuutT JIMH. Bnaromaps ©.ByHaToBOii MOSABUNHMCH HOBBIE AOCTH- -
skeHust. TOHKasd Mondpu3loBaHHad MUIIEHb, HedaBHO co3nanHad B PSI, senserca
oauuMm u3 Hux. Hapeemcsd, uto Muwmens Oyier HCNonb30BaHAa Aaxe HA BHYTPEHHUX
My4YyKax, NpH MalbIX SHEPIUsAX W VI crIHHOBOH (pu3uKy Taxensix uoHos. Corpya-.
tinuecTso ¢ usukamu PSI (Cansarope Manro) u Cakne (A.Bann, I'.lypann) oka--

3a10Ch O4YECHDH MOJIC3HBIM. .

B moux pasrosopax c aupektopom JlaGoparopuu anepurix peakuwii F0.11.0ra- .’

HECAHOM HE pa3 BO3HMKAJ BOMPOC: YTO Takoe «hu3MKa YACTHU» H «CIHHOBas
tusuka»? [lpeacrasbre cebe Takylo CIOXHYIO W CBEPXHEMOHATHYIO CHCTEMY, KaK
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TpaHcypaHoBbie siipa, rae 250 HyKIOHOB. [o6aBbTe ONHH-EQUHCTBEHHBIA HYKJIOH
(0,4%), 1 BCe NapaMeTphbl ONHCAHHS CTAHYT APYTHMH. Bnuser 3necs cnun? Bauser
npoctas macca? Sl Hawen y 3TOTo yenoseka O6IHOCTL WHTEPECOB M B3auMO-
noHuManue u GrarogapeH eMmy 3a 3TH MPHATHbIE H OUEHH KOHCTPYKTHBHEIC pasro-
BOpPBl M COBETHI.

MMocneAHHWM IKCHEPHMMEHTOM, YKa3aHHBIM B MOEM CITHUCKE, MO-BHIHMOMY, 32-
KOHUHTACh AeATENbHOCTb B 001aCTH CIMHOBOH (PU3MKH YaCTHLL HAa CHHXPOLHKIIOT-
pone. 2Kanko, Ho Takosa xu3nb! Ilpexne yem nepeiiti K usmke yactuu B JIB3,
g Fatuune 1 B [IpOTBHHO M, HAMHOTO M03XE, HA SATURNE II, s HEPH, DESY,
Depmunal u T.4., % JOKEH CKa3aTh HECKO/ILKO CIIOB NP0 TEOPETHKOB.

Tak Kak M3MepeHHs BEIMYHMH, 3aBUCAIMX OT CNMHA, TPYAHEL, 2 obuwmit dop-
Ma/IM3M YIIPYIOTo HYK/IOH-HYKJIOHHOTO PacCesHusd B TO BpeMs HHKTO €lIe HE CO3-
Jan, B LWECTHAECATBIX FOfaX TEOPETHYeCKas M (PEHOMEHOJIOTHYECKas NMOAroTOBKA
cTana OueHp BaxHOH. Hauanu e 3aHMMarbca Kak AYOHEHCKHE TEOPETHKH
(C.M.Bunenskuit, J1.W.Jlanunyc, P.M .Paupun, S.A.Cmopoausckuii, M.H.Hoaro-
pEUKHii, HanpuMep), TaKk U MHOTHE TEOPETHKH B 3anannoii EBpone, AMepuke H
SInonnu. Ceroiust MHe Kaxercs, 4To (PEHOMEHOJIOTHA HYKNOH-HYKIOHHOTO pacce-
SHHA Pa3BMBAIACh MO KYCKaM M KaXJbli 4TO-TO nobasun. CaMu TEOPETHKH He
BEPUIIH, YTO HEKOTOPHIE BENHYMHBI OYIyT xoraa-uubyas usmepensl. Ho deHomeHno-
norus passusaiach W faxe pacuserana. Bknan AyOHEHCKHUX TEOPETHKOB B CIIHHO-

" Bylo ¢pu3MKy oueHb GOnbLIOH.

Eciii yX TOBOPHTb IPO TEOPETHKOB, DKCIIEPHMEHTATOPbI ACAUIN HX Ha ABC
ACTH: HA «IOME3HBIX» U «OCTANBHBIX» — 10 OTHOLIEHHIO K 3KCIIEPHMEHTATOpaM.
O6a copTa Mano 3HalT MpobieMbl, CBA3aHHBIE C 9KCNIEPUMEHTOM, HO B TOM HET
Genpbl MU €CTh UCKITIOUEHHS. '

[Tone3HbIMH TEOPETHKAMH SKCNEPUMEHTATOPH! CYUTANH TEX, KTO 65111 cornaceH
C HUMHM COTPYOHHHMATH KaK B TEOPETHYECKON MOArOTOBKE, TaK W B UHTEPIIPETALMH
JaHHBIX. DKCIEPHMEHTATOPH! OXOTHO BKJIIOYAIH MX B CIIMCOK aBTOpPOB CBOMX cTa-
Teit M He TpeGoBany, yTOOH! OHU ACKYPHIIH Ha CeaHcax. Be3 Takoro coTpyannuec-
TBa MHOrHe (DOPMYJIBI OK&XKYTCA HEyROOHHIMHM WM CIHIIKOM rPOMO3IKUMH U151
aHanM3a u3MepeHHi. }

Jpyrue TeOpeTHKH TBEPIO HACTAMBAIOT HA MPOBEpKe CBOMX MOACICH W TIpUIy-
MBIBAIOT SKCTIEPHMEHTBI, KOTOPbIE WM OKA HEBO3MOXHbI, H/IH HEBOIMOKHBI BO0OO-
e, OTKa3pIBAIOTCS NUcaTh y1oGHble opMynbl, B MM HaleBaTh HA PA3MEPHOCTD
senuumn. OcoGeHHO JIOGAT «acHMITOTHYECKYK» oOmacth sHepruii M He
CHpAalIMBAIOT, IAEe OHAa HayHHAeTCs. Takxe OTKa3blBAIOTCS 3aHMMAThCs npobe-
MaMu, KOTOpHIE HE COBCEM MOHSTHBI, U npeHeGperator athdexTamy, KoTopme XOThb
u GonbliMe, HO WM He HpaBarcd. CrnuHoBad (H3MKA SBNAETCH ONHOH M3 TakHX
npo6aem. ViMeHHO M3-3a TOTO, YTO B HEH MHOTHE TCOPETHKH npocro He pasdu-
patoTca WM pa3bupaThcs He XOTAT. DTO BEPHO 1O CHX TOP.

O6a copTa TeOPETHKOB BEPAT SKCTIEPHMEHTATbHLIM AaHHBIM HHOTIA HEMHOXKO
B MapKCHCTCKO-TEHHHCKOM Ayxe. DTO Halo ob6pacuuTs Ha npumepe. Korma B

121



¢u3nKe KOCMMYECKMX N4l NOABWIMCH PE3YNLTaThl, CBWIETENLCTBYOLME OF
YBEJIMUEHHH [OJIHOTO CEYEHHR NPOTOH-NPOTOHHOFO PACCEAHHs C POCTOM IHEPTHM

(cyMacmemuee npeACTaBJICHUE, TaK KaK BCC JOJIXXHO CBECTHCH K «l‘COMCTpM'{CCKO;

MY CEYEeHHIO»), HEKOTOpHIE, IaXEe O4YEHb YMHbIE, NYOHEHCKHE TEOPETHKH YTBEpPX-
© pamn: «DKCHEpUMEHT C TeopHeil He COBNIANAeT, TEM XyXe [ 3KCNepHMEHTals
B navyane cemupecaTrIX ronoB Ha BcTpeusix myukax ISR B LIEPHe ator peso-
MOUHOHHBIA ¢hakT nonreepauica. Tlozxe OH MOATBEPAWICK Aake C aHTHIPOTO-
‘HaMH, HO TEOpEeTHKM A0 CHX nop umyT obbiAcHenne. Moxer Owvith, «colour
transparency» o6bAcHHT 3TOT 3(pceKT, maxe B 3Toil obnactu paboraior 11y6-
Henckue usuxu (b.3.Konennosuy, Hanpumep).

He Npo TEOPETHKOB 51 31eCh NOSMKEH PACCKA3LIBATH, HO MOTY CKa3aTh, YTO
«MOMNE3HbIX» TeopeTHkoB B [lybne Gnuto Gonsuioe xonuuectso. Mexnay npoyuM,
Jles Hocudosny Jlanunyc Gsu1 OTIMYHEHRLINM BULIE-IMPEKTOPOM DKCTIEPUMEHT A
HOil naboparopmu. Teoperuku u3 JIT® oueHb CHABHO BAMAAM Ha HaydHyIO
nonutuky JIAI u, smecte ¢ M.H.INoaropeuxum, JIBD. M.H. [Toaropeukuit wist Me-

HA U MHOTHMX ADYIHUX Obin YCJIOBEKOM, K KOTOPOMY MOXHO Ob10 3aiiTH B JHOGOC‘

BpEMs IHA B HOYH W NMOINOBOPHUTH HA HHTEPECHBIC TEMBI.

Ilpo akagemuka A.M.Banguna, aupekropa JIBD, kordpwiii Toxe sBnserca..

TEOPETHKOM, MOTy CKa3aTh TO Xe camoe. OTIMYHeHIHnil TEOPETHK M IMPEKTOP
eKcnepumeHTansHoN naGopatopun! Ero «KuHematukoil suepHbIX  peakiumii»
(1957) nonw3yloch Bce BpeMs W TOPXYCh HANMCAHHBIM MM NOCBsiiLeHHeM. Bonee
TOro, Gnarogaps 3TOMY YAMBHTE/BHOMY YENIOBEKY BOCKPEC «Laph- YCKOPHTEb».
B Hamre BpeMsi Mbl TaK HasplBanu CHHXPO(a30TPOH, a exHHHLEH MHTEHCHBHOCTH

nyuka Ol «OHH BeKciep». DTa eqMHMLA MPEACTABILNA «ONHH ME30H B OIHH -

CC30H». I‘osop;n“, YTO 3TO Kacanock K-Me3oHa I/ CMAr4eHus KPHUTHKH. B 10 Bpe-

M HHKTO JaXe He AyMal NP0 MENICHHBIH BBIBOA Ilyyka Ha CHHXpodasoTpoHe.:
H3-3a 31010 BCE paboTH Ha «LAPb-yCKOPHTENE» CAENAaHB! C My3bIPLKOBOIl KaMepoil

U C A0CPHBIMH SMyIbCHsAIMM. AkaeMuK A.M.Bangun nonan, B yeMm COCTOMT ynyd-
lieHue M nporpecc. 3anano OBl CIMMKOM MHOTO BpEMEHH 3T0 00BACHHTL. U camoe

IMIAaBHOE, OH CyMen HalTH HOBBIX, OIBITHBIX COTPYAHHUKOB: [JIaBHBIX HHXEHEPOB. -

MamuHbl, cHayala JI.I. Makaposa (Ha3eIRAEMOTO <«JIOKOMOTUBOM» HYKJIOTpOHA),

noroM A.Jl.Kosanenko, koropele Garogapsi CBOEMY ONbITY M SHEPTHM CTanu Oy-
oM ycKopurenpHoro koMmiekca JIBD, a takxe csoero 3amecturena A.H.Mana-

XOBa M CBOIO MpPAaBYI0 PyKy N0 CIIMHOBOI (hu3Nke aeMeHTapHbiXx yacTuu Hukonas
Ilnckynosa. HoBblii COBpeMeHHbIl YCKOPHTENh — HYKJAOTPOH — CKOPO HauHeT
9KCIyaTHpoBathes. XKenaio ycnexa.

Ho, x coxanenuio, MHe KaXeTcs, YTO BO BCEM MHpPE OTHOLUEHHE «IIOJIE3HBIX» -
TEOPETHKOB K «OCTAMbHBIM» MOCTeneHHO nagaer. OueHp HaOecs, YTo g owuba-
1och; ceronts B JIT® ecTs MHOrO NpUMEpOB, KOTOPHIE IPOTHBOPEYAT MOEMY OMLY- -

wennio. [.B.Iupkos, npu nomgepxke A.M.Banguua, TakuMm ssneHusM copeiict-

BYET, H MHOTUEC TEOPETUKU COTPYRHUYAIOT C SKCNEPHUMEHTATOPAMH. [Tozsonvte MHe K
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sa3Bath A Edpemosa 1t 13 monoasix A Jlopoxosa n H.Kouenesa, nanpumep. Hazo-
py ewe Muxauna Canoxuskosa, 4toOsl 6b171 BHAEH BKIaM W apyroit naboparophy.

B naBuue BpeMeHa, C MOAHOTO comlacHd AYOHEHCKHX TeOopeTHYECKHX
«KNTACCHKOB» 5l TOXeE Hauan 3anuMmarscs Teopueil u dienomenonorueil ynpyroro
HYKJTOH-HYKJTIOHHOIO PacCEAHHA B COTPYAHHUYECTBE C «IOJE3HbIM» TEOPETHKOM
[Tasnom Bunrepnuuem, MatematnkoM Mpxu BoicTpiukuM s cBouM Konnero#i 3xe-
HekoM SlHoyroM. Menkyio paGoTy ocTasHiIi BENHKHE TEOPETHKH CBOMM YYEHHKaM
W Muanuch Briepef, 3ape Hasctpeuy! Onarh 1o Kyckam Ham ynanock B [lybue no-
BECTH J1€/I0 A0 KOHLIA U OTHe/bHblE KYCKH OMyOnUKOBaTh.

Ham yaanochk Bnepssie BoiBecTH camylo oObluHyio chopmyny ang ynpyroro NN-
paccesnnst npu noboil koMOHHaUMM  hanpaBiennil CNHHOB YacTHH NYYKa,
MHUILEHH, paccedHHOH uvacTHUbB H YacTHUbl oTdaud. PopMyna HanucaHa Ha
YETBIPEX CTPOUKAX, HO CONEPXHMT BCe 256 BO3MOXHbBIX HabII00aeMbIX  BEJIHYHH.
U3-3a 3toit opmyner umen HenpusTRocTH Mol Konnera B.HM.Hukanopos,
3amMiLaBri auccepraunio. P.M.Peinaun nonyunn torga paboTy Ha OT3bIB, B3a
nauy ¢hopMyiy, BBIYEPKHYN BCE HYJIH, yuesl BCE WAEHTHUHbIE BENHYHHBI MO 33KO-
HaMm COXpaHeHUd W YBUIE], YTO OAMH mapameTp npu obpaboTke He y4uuThIBAICS.
P.M.PoIHANH HE «yTONW/I» KOJUIEry NpH 3alluTe, HO Npeayipeain ero cpady. Bee
ofouutoch MEpeHOCOM CpOKa 3alUThl, MOBTOpeHHeM OOpaGoTKM H nepenmchi-
BaHHEM COOTBETCTBYIOIHX CTPaHHLL. '

Yxe 8B [lyOue Mut xoTenu coOpats nOAHLIL ¥ OHO3HAUHLIH (OPMANH3M HYK-
JIOH-HYKJIOHHOTO paccesiHug Ha OQHOM «(hH3HYECKOM A3bIKe». DTy paboTy HaM yaa-
jiock Hanucarth Tonbko B 1975 ropy v w3pate kak npenpuut B Cakne. B anpape
1979 ropa cdopManuszm 6bi1 onyGnukosan Bo (ppanuysckom xypHane «Journal de
Physique». HpubausurenbHo N0N0BHHA BeeX 3KCNEPHMEHTATOPOB B MHpe, paboTa-
0WKX B 910 obnactu, ceroans nonas3yercs Hamum gopMmannimoM. [laxe Te, KTO
MM He MOJb3yeTcs, CCHUIAIOTCA Ha 3Ty cTaThio. Ee naeonoramu Geinn nyGHenckue
TEOPETHUKH. ’

YrioBsle M 3HEPreTMyecKHe 3aBHCHMOCTH MOJYYEHHBIX OaHHBIX Hago ObLo
onucarth, A0 BO3MOXHOCTH, He3aBUCHMO oT nw6oii TeopeTnyeckoii Mofenu. OaHa
13 BO3MOXHOCTEH mouTH Ge3MONenbHOrO OnycaHus RaHHbIX B obacTH npomexy-
TOYHBIX 3HEPrHil — TMpHMEHEHHe TaK HasbiBaeMoro «¢asosoro aHaiuza». Meron
Obu1 chopmynuposad B auccepraunu I".I1.Cranna u3 Bepknn, a ycoBepueHcTBOBaH
M.MopaBuukom u M.Mak-I'peropom. HekoTopnie ¢u3uku cranu nonb3oBaThes
3THUM MeTOfOM M passusath ero. B 1ybne U.H.Cunun nanucan MuHuMi3upyollyio
NporpamMMy Takoro aHainza s Mawmnasl M20, 4 s3KkcnepuMeHTaTophbl O4eHb 4acTo
ero npumensanu. Paszosplii aHANH3 NO3BOJIM HE TONBLKO OMHCATh CYINECTBYIOLLIHE
NaHHBIE C MUHUMAJIBHBIM KOJIMUECTBOM CBOOOJHBLIX MAapaMeTpos, HO M NpelcKasars
HoBble pe3ynbTaThl. CTano BO3MOXHLIM BHIOHPaTh ONTUMATbHbBIE H3MEPEHHSA H KO-
HOMMTB AParoLEHHOE BPeMsl Ha yCKOpHTele.

BepHych k «cnuHOBLIM Bpemenam» B JlyOHe. Jlanee 5 He B cOCTOSSHMM Ha3BaThb
BCe uMeHa M Bce paboTel. Bpemenn Mano, a gocTuxeHuii MHOro...

123



(DPU3NKOB TSHYNO BCe K Oonee BHICOKHM 3HeprsM. Muorue u3 [lyGusl nepee-
xanu B [IpOTBHHO M HauanM NIaHMPOBATL HOBblE 3KCNEpHMEHTHl. Cpeau HUX Guip
u Cangubex Baiitemiposny Hypywes. Pausiue on pabotan 8 rpynne M. Meuge-
psxosa B yGne. Muoro pa3 on npurnawan mens s [lpoTBuHO, HO paspelieHue g
nony4yun nepBblii pa3 TonbkKo BecHoit 1968 roma. Met ¢ Hum uaBublM-naBHo
TTaHUPOBATH GONBIIOH «ILAr KOHEM».,

Mt 3uanu, uto rpynna JI. Ban Poccyma Havana 3KCepHMEHTH! MO napaMeTpam

nosopora cuuna ¢ MMM ua SATURNE | 8 Cakne. DtoT skcniepuMent s Bugen s

1966 r., koraa 611 Tam. [Tocne ycrewHoro 3aBeplueHus KCNEPUMENTA Mepeexany
Ha nyyok B LUEPHe. Torna s ne 3nan, uro cyns6a atoii rpynns! Gyner noaroe spems
u moeit cyasboi. B 1968 rony mbi ¢ CannnGexoM TBEpAO peumIMAM MPHUINIACHTEL

rpynny JI. Ban Poccyma B ITpotsuto Ha ¥Y-70, npeanoxuth nyyok u HONPOCHTH MX.
npuBe3TH annaparypy, sknwoydas v I1IM co csepxnposoaswumy karyikamu. Koe-

YTO W3 BTOTO IKCNEPUMEHTa ocTanercs B [IpoTsuHo, u Oynem coOTpyaHHYaTh Ha
MeKayHapoaHoM yposHe. O0a Mbl OBUIM HTY3IHACTAMH, Yy HAaC He ObLIO HU Ma-:
neiwnx pasHornacuit. Hanwcanu u pasocnanu nuceMa, M Koneco Bcemorymeu
aNMHHHCTPaUMY Ha4Yalo KPYTHTHCA. &

B nanbHeiitem OHO KPYTHIOCH HE3ABUCHMO OT HAC, MEIEHHO, HO TIOCTOSHHO,
JI. Ban Poccym 3akomuun skcnepument B LUEPHe wu cran nnanmposate 3kc-
nepumeHT B [IpoTenHO. B panbueiinieM s HUKaKoii pony He urpan, U Bce dpaHiy-:

351 IPO MOI0 HauanbHyo ponb 3abbiin. Cananbek, Hano oTAaTh eMy JOJIXHOE, npo
3TOo He 3abbIBal HUKOIAA.

Y-70 6pitn npuBnexaTenbHbIM IS MHOTHX 3anagHbix ¢u3HKos. B cemunecmblx
ronax Mexay ’Kenesoit ¥ MockBoii neranu camonersi ¢ GONBLIMM TPY30M annapa-

Typbl. U3 Cakne B [IpoTsuno noexana Gonbiuas BOAOpoaHas kaMepa «MupaGenb».
Ha SATURNE I B Cakse Hayanack noarotoska K H3MepeHHIO NapameTpoB ABOJ-

toro pacCesnna ¢ [IIM, B koropoii ysacrsosan M.Lladpanos u3 JIBD.
[locne 3toro $usuku us rpynnst JI. san Poccyma noexanu B Tpotsuno (6e3

MEHs, 1 MOI' B TO BpEMA y4aCTBOBaATh TOJILKO B MOATOTOBKE U B 06pa60TKC IlaHHbIX).’_‘

Haxe muorve dusuxu u3 Cakne Gosnuce NpemioXuTh Moe ydactHe (M yacTue
H.Buictpuukoro) B atMx pabortax. Hawe yuactue npemnoxunn ¢usuku u3.
[TpoTeuso, u 1 1 UpXxu nonanu B CHHCOK aBTOPOB.

Beuto onybnukoBano MHOro crateii B COBETCKHX M 3anaiHbIX XypHajax.:
Okcnepument TEPA B IlpoTBuHO GblI nepBbIM CIIHHOBBIM 3KCIIEPHMEHTOM TIPH-
BBICOKMX IHEprusx, rae ro TeCpUH Nomocos Pemke Hukakue cnunosbie sddexThl 1‘
yXKe He cyuecTBoBaTh He A0AXHB. Kak Hu cTpaHHo, crimHOBbie 3(h(exTh .

MOAYHHUIIUCL TEOPHH.

Brina usmepena anann3upyomas cnocoGHOCTb U MapaMeTpsl MOBOPOTA CNHMHA |
+ + : " :
NpH paccesHWH MPOTOHOB, aHTHNPOTOHOB, T~ U K~ Ha NONSIpPU30BAHHONW NPOTOH-'

HOH MHLIEHH. BBIIM M3MEpEHBI CeYeHHS pacCessHHil 3THX peakuuit M POXIeHHs

HYacTHL. OKa33J'IOCb, 4YTO HE BCE TaK, KaK MNPEACKa3blBaIOCh MO TEOPHH HOIKCOB
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Penxe. [11OH-NPOTOHHOE paccesHue CHIIHO OTJIHYANIOCH OT NPOTOH-NPOTOHHOIO H
aHTHNPOTOH-NPOTOHHOrO pacceaHud. O6nacte sHeprun 40 B okazanace nnu ga-
71€KO OT «aCHMITOTHYECKOii» 06nacTH, NI npeackasaHusg BooOule He BEpHbI B TOH
o6nacTi, rae HaunHaercs «semy-hard» nnu maxe «hard core» B3aUMOAEHCTBHE, TO
ecTb B CerofHAuHeil obmacTH npeiackasaHuii Moaeneil, CBA3aHHBIX ¢ KBaHTOBOM
xpomoauHamukoil. CreacTeieM aKcnepuMeHTa Gbu10 BBefieHHe «Pemxe cuts», 4To-
OBl YCOBEPILIEHCTBOBATh TEOPHIO WM cnacTH ee. He cniuHoBas BKCHCPHMCHTaﬂbHaﬂ
¢dhH3MKa, HO TEOPHS U MOJEIH MEHSIHCH!

AHanu3MpymoIad cnocoGHOCTb pp-paccesHust Ay, TIPH MalbIX IEpeaHHbIX

yeTHIPEXMOMEHTAX — ! MepecTala PaBHATLCA HY/IO M CTAHOBWIIACh OTPHUATENLHOM.
[lepecedeHne Hyas CYUTANOCh TOLQA HOBBIM KauyeCTBOM pp-pacCesiHHd NpPU BbI-
cokux aHeprusx. [To3xe oka3anock, 4To 3TO ABnsercs Gonee OGUMM, KO CUX NOP
He OOBACHEHHBIM CBOJCTBOM, 3aBHCAILHM TONBKO OT —¢ W HE 3aBHCAUIMM OT
aHEPrUH. MHHMMyMbl M MaKCHMyMbl OCLIWJLISALIMIA Agoon(— 1) moOARNAIOTCA NpH

(pMKCHPOBAHHBIX — ! YXe B TOT MOMEHT, KOIAa COOTBETCTBYIOIIHI YETHPEXMOMEHT
BoiieT B «thusnyeckyo» obnacts yrinon (GCM <£90°). Dro-ObIN0 MO3Xe KOKA3RHO B

akcnepumentax B ANL u Ha SATURNE II.
Y4acTHHKM CIHMHOBBIX 9KCNepUMeHTOB B [IpOTBUHO nepeuncinens B maba.17.

Tlocne okoHuaHus skcnepuMenrta B Ilpotsuno rpynna JI. Ban Poccyma mpo-
BOAMNA CMUHOBHIH dKciepuMeHT B LIEPHe. Lensio 3kcnepumenTa 65110 H3MepeHHe

cnunoBrix adbekTos B paccesunn K 'n= K 0p, HO MOXHO OBUIO MEPHTDb U ApYyrie
kaHanet. 3aecs yyacrBosan T.JJo6posonsckuit n3 OUSH.

[pononxenneM cnUHOBRIX 9KcnepuMeHTOB B [IpOTBHHO .GLUT BKCNEPHMEHT
[NIPO3A. B Hem Onina ucrionb3oBana Oonbluasd 3aMOPOXEHHad MONSApPH30BaHHAA
mumens (20 cM mmHOit W .2 cM guaMerpom). Muwmens paGorana Takxe ¢
11051ApH30BaHHBIMHM AciiTOHAMH (MponaH-auon).

B skcnepumente I[NIPO3A wusmepsanace acuMMETpus B 3KCKJIIO3MBHBIX M

MHKJTIO3MBHBIX Peakiuax C NMOHaMH ¥ KaoHaMu ¢ sHepruelt okono 40 I'eB. Oka-

: . _ 0
3a10Ch, 4TO aHATH3UPYOMEAA CnocoOHOCTE B nepelapaike T p = nll He Hyjlepad,

HO GbUTIO M3MEPEHO MHOIO APYTHX KaHAI0B peaKuuH, cM. maba.18 u 19.

Aktusnocts F0.M.Kazapunosa u ero 61H3KHX COTPYIHHKOB B 00JaCTH CIIHHO-
BO (u3nkm nopaxaer. Ilycts - KTo yrogHo mnocMoTpuT 0030p «Current
Experiments in Elementary Particle Physics» u yBunur, Kak sta rpynna paGoraia.

K coxanenuio, HH pycckue, HH ApPYrHe TEOPETHMKH He TaK MHOFO CyMeE/H
M3BIEYs M3 CIIHHOBLIX 3KCNepuMeHTOB. CIIHHOBBIE 3KCIEPHMEHTAIbLHEIE (PHIMKH
34ech OKa3anuch «Ha OfHY BOHHY paubimie». [Ipomy Mou cioBa He MOHMMATh XaK
KPHTHKY TEOPETHKOB.

}0.M.Ka3zapuHoB nosiusn Takxe Ha axcnepnmcmu B C.-Ilerepbypre, cM.
mabn.20, ,
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Bonemoii 3acnyroit OMSH u JISI cyutawo, yro 6pita onoOpena W co3lana
BO3MOKHOCTh [Nl TNPOBENEHHS CINHHOBOTO 3KCHEPUMEHTa B JPYToil CTpae-
ydacTHuue — B Yexocnosakuu. JyGHEHCKMMH H NPaXCKUMH CiEUNAnucTamMu Obl-
51a CO3laHa COBPEMEHHAd MOJSPU30BaHHA! MHUINEHb W TOJYYeH MONAPU30BaHHbIN
ny4yox Heiitponos ¢ sueprueit 16,2 MaB. Tlpu s70ii sneprun usMepeHs pasHOCTH
MOJHBIX CEYEHUH np-paccesHUs B TPaHCMHCCHOHHOM 3KCIIEpHMEHTE: AGT,L;

Benuuuna AG.., kpome Ilparn, npu Manblx 3Heprusax Obla M3MepeHa TONBKO B

T b
TUNL (CLLA), namepetue AG, npu 8THX SHEPTHAX ABIAETCH Boobuie cambiM 1ep-

BbIM (mmabn.21).

Vxe B 1989 r. nayanuch neperogopsl 06 yyactuu rpynnst 10.M.Kazapunosa s k

sKcnepuMenTax no ynpyromy paccesturo Ha SATURNE II, 8 nporpamme «Hyk-
7I0H — HyksioH». orosop 6bin moanucad B 1990 roxy, W rpynna HeMeaneHHO
BKIIoumnace B pabory. Yepes KOpoTKoe BpeMsi KyOHeHCKHE (PH3NKH cTanu Heol-
XOIMMBIME [Ji NpoaonXeHus odkcnepumentos.  Jl.Bapabam, B.Kanunnuxos u
A.llonos ofecneynnu xopomryio paGoTy NponopUHOHaIbHBIX Kamep, 10.Ycos,
H.Bopucos, B.Matagonos 1 3.5IHOyT CTany MOJHOUEHHBIMH COTPYAHMKaMH rpyn-
Ml NOJIIPU30BaHHOM MuweHH, B.Xavarypos, F0.M.Ka3zapunos u H.ITucapes oGec-
NEYHBATH U3MEpeHUd, a (pu3Hku M3 TaTyuHbl 3aHUMANHCh NONAPHMETPHEN.

B cooTBeTCTBHH ¢ MpOrpaMMoii M3MepSUTHCH CITHHOBBIE IEPEMEHHBIE Np-, pn- H
pPp-YIPYroro paccesdnusl B IIMPOKOM HHTepBane yrios. Brnepspie Ghuta onpenenena
MaTpHLa np-paccesHus npu snepruax 0,84, 0,88, 0,94, 1,00 u 1,10 I'sB. Bxcne-
PHMEHTHl HO pp-pacCesHUI0 MOKAa3blBAlOT PE3OHAHCHYIO CTPYKTYPY OKOJO KHHe-
THyeckoii sHeprun npotonos 2,1 u 2,8 I'sB. [Iporpamma 3akonuunace B 1995 r.,
06paboTKa NaHHBIX, eCTecTBeHHO, Npogomkaerca (cM. mabr.22). Be3 yuacTtus
B.Xauaryposa 06paboTKy HaHHBIX Henb3s cebe NpencTaBUTh.

Hano ormeruts yuactue JISIII B sosoii nporpamme DISTO na SATURNE 11.°

Kak 5 yxe ckasan, nyGHeHcKas cnuHoBas' ¢n3nKa, OGnaromapsa akaneMuky
A.M.Banauna, nepenecnacy B JIBD (ma6n.23). Pabors navamuce B 1980 romy.
AM.Banmun oueHun AenoApH3UPYIOLIHE PpE30HAaHCH HEHTOHHOTO Myvyka Ha
cunxpodasorpore. Ilycts I0.JTununenxko Haiimer 3pech OnaromapHOCTh 32
OPMTHHATGHBIA MCTOYHUK TIOMAPU30BaHHBIX AEHTOHOB, co3laHHbI B JIBD.

OcHoBHasd mnporpamMMa Tmo cnuHOBOM ¢usuke JIBD kacaerca ¢usuku ¢

" 3
TONAPM30BAaHHKMHM feliToHamMu. Hano Takke HamomMHuTh nmporpammsl ¢ ~He, Hyk-
JIOH-HYKJIOHHBIM paccesHueM M oTopeakuuu c- aefitonamu. Takas nporpamma
TpeoBana TeopeTuyecKoi noarotosku. Cnucox TeopeTnkos Guin Gbt noutn Gec-
KOHEYHBI, HA30BY TeX, YbH PabOTHI i JINUHO nocMotpen (maba.24).
Bouin peweHs! pasusle npodneMsr — mabn.25.

Bo3nuk BOMIPOC: YTO MEPUTH C NOJAPH30BAHHBIM TIYYKOM, KaK H B KaKoii noc-
nenosatensHocTH? Kak MEpUTL NOJASpH3aLHIO nyln(a? MHorue IKCMEPUMEHTATOPLI
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y4acTBOBanNH B TEOPETHUECKUX H (heHOMEHONOrHuecKHX paboTax W NnaHHpoBatn
n3MepeHus (cM. mabn.26). '

DKcnepuMEHTH Ha ycKopuTene Hauyanics. Halo OTMETHTb 3KCMEPHMEHTHI €
BHYTPEHHEH MHUINEHLIO W NONAPH3OBAHHLIM BYYKOM. YHacTHHKH H3Mmepennii dp u
d — A nepeuncnenst B maba.27.

Korna 6pin BhiBelleH NeilTOHHBIH NOASPH30BaHHLIA My4oK, GbiIH MpoBeneHb!
M3MepeHHs, yKa3aHHble B maba.28.

C BopopoaHoii ny3sipbkoBoii Kamepoil JIBD nonydenst otnnyneiilume pesyns-
TaTel (cM. mabn.29). U3-3a tpyanocreil obpaborki ¢uibMoBOil HHOpMaUHH aau-
HblE NMPOJOIXKAT MyOIHKOBATHCH.

YcraHoBka «Anbca» TOXe HMEeT cBOW HcTOopHio. Bo Bpems nepsoii
nybnukaunn B 1978 r. 310 6bIN OAHONNEYEBOI CNEKTPOMETP, KOTOPHIi MOCTPOEH
cnenyiotiumy asropamu (ma6a.30).

Y 9TOi YCTAaHOBKHM «BBIPOCIO» JIPYroe nnedo, M Obula co3naHa yCTaHOBKa
«Ansha» B cerogHslIHeM Bujle — AByXIedeBoit cnekTpoMerp. Hauyanoch uime-
peHue nongpuzauuy nyuka. Jlaxe vHXEHepbl MallMHBl OKA3ANUCh «BlEPENH nna-
HETBI Beei». UTo KacaeTcs MPOBEPKH 3aBHCHMOCTH MOASPH3ALIMKU A€ iTOHHOrO nyy-
ka ot anepruu, 0. K.IIununenxko n A.Jl.Kosanenko sMmecre ¢ apyrumu ¢u3uxkamn
CyMeJH 10Ka3aTh, UTO N0/pH3alHd AEHTOHOB Ha CHHXPOa30TpOHE HE 3aBHCHUT OT
sHeprum, u pacuetst A.M.Bananna nopreepaunucs. Mcnonb3osanneii Meton «3a-
MemneHus» nydka Obun npemnoxed Ha SATURNE 1, Ho unxenepnt JIBD ocy-
IMECTBWIM €ro Ha CHHXpoga3oTpoHe. S JIHUHO CYMTAI0 3TO "OvYeHb OOJbLLIMM
pocTuxenuem (cM. maba.30).

Ha yctaHOBKE Npoaosixaiuch U3MEPEHHS, U AHANU3BI Pe3y/bTaTOB NPHBEAEHDI
B mabn.31. ’

BooGue snepssie usmepenue T,, B HEYNpyroM paccesHuu gefiToHOB Ha BOAO-

poge M yriepome B OGNACTH KOTEPEHTHOIO POXIEHHA NMHOHOB M BO3GYXaEHMS
GapuOHHBIX pe3oHaHcoB OblnO caenaHo Ha ycraHoBke «Anbtha» (Phys. Lett. B361
(1995) 21) corpyaHHKaMu, nepeuucieHHbIMU B mabn.32.

Ananuzupyouas crniocoGHOCTb B peakUMH € POXAEHHMEM MHOHOB C TOBbI-
leHHeM 3SHepruH, Kak W npeackaseBan A.M.Bangun, namaer u cranoBHTCS
6nu3koit Kk Hymo. Pesynsrathl nonydenst Ha ycranoske JJUCK (ma6n.33).

Hossie pesynsTaThl NONYYEHBI MPH YUaCTHH SMOHCKOIl rpynnsl (cM. maba.33).
Hayanoch Bpems MexayHapoanbix kosnabopauwii (ma6a.34). Yuacthe B cak-
JIEBCKMX - 9KCllepuMeHTax NyOHeHckux ¢usukos H.[luckywosa, E.Ctpokosckoro,
H.Cuthuka, B.Jlagsiruna u J1.'onoBanoBa crano neoGXoauMbIM.

B JIBD GbutH npoBefeHb CHHUHOBLIE SKCMEPUMEHTHI, KOTOPBIE MOXHO CYUTATD
CBEPXHEOOXOAUMBIMH, T.K. B HUX M3MEDAIOTCS MaHHBIE, HYXHBIE AN MHOIHX
APYTMX 3KCTepuMenToB. K HMM OTHOCHTCS W3MEpeHHe aHAIM3NpyLlei cnocob-
HOCTH p — C-paccestusi. OHO OBIIO NPOBENEHO C MONSPH3OBAHHBLIM TPOTOHHBIM
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NY4KOM, MONYYEHHBIM MO pa3Bany MO/1APH3OBaHHLIX NEATOHOB. YNPYroe U Heynpy-
roe paccesttue GbINO BNEPBHIE HIMEPEHO fIPW BLICOKUX 3ueprusx (mabn.35).

AM.Banaun v H.M.ITHCKYHOB SBASIOTCH OTBETCTBEHHBIMM 3a MpOrpammy
JIBD (ma6a.36). BonbliHCTBO M3 MyHKTOB NPOTPaMMbl 110 CIIMHOBOH (hM3HKe B
JIBD 6bian yxe ynomsaHyTsl. [IBa U3 HUX HOMONHUM.

B 70-x u 80-x ronax «Cnun» 6sna nporpammoit JISITT. Cocrosna oHa B u3Me-
pPEHUH aHM3OTPONHH Y-KBAHTOB B pacnaje Alep, (ONIpH30BaHHLIX C MOMOLLBIO

«rpy0oii cunel» npu temneparype okono 10 MK B 3He—4He-peq)pmxeparope B
MarHuTHOM mnone 2 T. PanvoakTHBHbIE sipa nonydanuch npu oOnydYeHHH ‘Ha
CHHXPOLHKJIOTPOHE, CHHXPO()a30TPOHE, YCKOPHTENEe TSKelbIX HOHOB U Ha peaKkTo-
pe. Ilomepeno oxono 50 snemenroB. Cneuwanuctel (B.H.[laBnos u ap.) no
NONAPU3OBAHHON MHLIEHH CYMENM CcO3MaTh COOTBETCTBYIOLUYK YCTAHOBKY. S
CYMTal0, 3Ta NMporpaMMma 3aKOHUHIIAch, BKIIloyaeTcs oHa eule B nnaupt OUSIH unu
ner. [lporpamma npuxecna Muoro nyonukaunit (cM. ma6a.37).

Hogas nporpamma nox tem xe HasanueM, HO yxe B JIBD, xacaercs wime-
peHuii napaMeTpoB YNpYroro np-paccesHusl ¢ My4koM CBOOOAHLIX HEHTPOHOB Ha
yckoputene PSI B [leiinapnu. HiMepsanucs napaMeTpsl ¢ OHUM, ABYMS W Tpems
CHMHOBBIMM HHIEKCAMH, KOTOPbIE MO3BOJAT ONpENeNHTh MATPHLY np-paccesHus X0
anepruu 600 MaB. UsMepenns Guiiu oueHb TOUHBIMH. B 3KCnepuMenTe, KOTOpHIil
3akonymwics B 1995 roay, yuyacrsosanu ¢usuxu us PSI, XKenesnl, ®peiibypra u
Cakne. [lpensaputenshbie pesynbTaThl ObUIM [OMOXEHBl HA Pa3HbIX KOHde-
peHUHAX, CKOpO OXHAaalTcs nybnukauuu B XypHanax. [lpegBupurcs npogon-
XKEHHE H3MEPEHHS MapaMeTpOB CMHHOBOIO pacCesHHsl B HEYNpPYruX np-peakuusx.
Tpynno ce6Ge npeacTaBUTh TaKHE 3IKCICPHUMEHTHI, CO CIUIOLIHBIM CHEKTPOM
HOJIAPH30BAHHBIX HEHTPOHOB, Ha KakoM-THMGO ApPYroM YCKOpHUTENle, KpPOME Yc-
Koputend B PSI. YuactHuku atx pabor nepeuucnens B mabn.38.

o nosoay nocneaxero cnuHoBoro akcrnepumenTa B JIBD OUAU pacckaxy ob
apaHTiope ¢ 60110 HONSPH30BAHHON MHIUEHBIO.

[IpeanoxeHue MCNoNb30BaTh MPOTOHHYIO NOJIIPU30BAHHYIO MHULIEHb, paHee
HOCTpOEHHYI0 1ist aKcnepuMeHTa E-704 B depmunab, 6biio caenano yxe B 1991 r.
B 1993 r. aproHHCKHe M cakJIeBCKHE NMpPeICTaBUTENH COMIACHINCh C 3THM TpENjo-
XKendeM, ¥ Obul 3akimioued gorosop Mexay A.M.BanaunbiM, A.Jl.KoBajieHKO H
A.M.Manaxossm ¢ onHo# cropons! U J.Haissinski (DAPNIA) c npyro#t cTtopoHsL.
Boino peiueHo, yto MuLteHs OymeT nepectpoena u ycoeepuieHctsoBaHa B OUSIH B
Hybue. INTAS oxa3san npoekry ¢uHaHcOByw momaepxky. Herann mepecTpoikH

o6cy>xnanucx> CaKJICBCKHMH H II)IGHCHCKHMH cneudanucramu. Beuto pelieHo, 4To

MuLIeHb OydeT nepecTpoeHa B KOMNAKTHOI (opMe # CTaHET MepeABHXHOM U3 ny4-
Ka Ha My4yox M gaxe u3 naboparopuu B naboparopuio. beul noanucan «Memopan-
AyM o B3aumononumanuu» B JyoHe (20 ausapsa 1994 r.) npencraBUTeNsAMH y4acT-
BytOwHX J1abopaTopuil (YeThipe pycCKHMX, OfiHa YKpauHcKas naGopartopus, nabopa-
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ropu# u3 ®panumn u Hranun). Ipyrie naGopaTopun BHIPA3HIN KENAHHUE yHACTBO-
paTh B 3KCMEPUMEHTAX C MULIEHDBIO (MPT). ,

Annaparypa u3 Cakne n Apronna 0bina nocnana s Iy6ny, u pabora Hauanack
s wionte 1994 r. B Teuenue wecTH MecALEB MUILEHb Obla NEPECTPOEHa B JUSIII npu
6onbuiol U 3(eKTHBHOH NOMIEPXKE AHPEKUHH naboparopuu. Ilosgonste MHE
BLIPa3UTh 37eCh GnarogapHOCTh JIHPEKTOPY H.Pycakosuuy M BHLE-IHPEKTOPAM,
B.Pymanuesy u B.Bpynanuny. B nepectpoiike y4acTBOBaIH CIELHATHCTH H3 JUAI,
JIBD, DAPNIA, JHII, Matuunsl, Xapekosa H Tponiika. HNa6oparopuss SATURNE
[OMOMIa NpOrpaMMaMH HM3MEPEeHHs TOJISpH3aLiK. Konnabopauusd BHIONHUIA
cornamenue ¢ INTAS, u mumens (20 cM unuHOH K 3 M JMaMeTpoM) cTaja orne-
patuBHOW 13 nexabps 1994 r. Monutukaunio MHIIEHH, IO PYKOBOACTBOM I.Oy-
panna u 10.A.Ycosa, ocymecTswIu COTPYAHUKH, YKA3aHHBIC B mab6a.39.

Mpeasnywas aupekuns DAPNIA ofeiana NONAPHIHPYIOIMA MarHUT nepe-
nath B Maiitu B koHue nexaGps 1994 r. ®usuku B [epManuy npopmuim 3TOT CpOK
o anpens 1995 r. Onars OMSH B3sn neno B CBOM PyKH. HCCM(iTpﬂ Ha ¢unaHco-
Bble TPYAHOCTH, akaieMHK A.M.BaniuH peimn CO3narh HOBBIM MATHUT CHIaMM
cpoeil nabopaTtopHu.

IMupexunu DAPNIA u JIBD OUAH npennoxunu MCnoib3osars aror CPOK H
OCYIIECTBUTb C MHLICHBIO TIEPBblii DKCIEPUMEHT, ytoGBl OKa3aTh ee KayecTsa.
MK no ¢u3uke 4acTHIL MORAEPXaA] NPEIOXKEHHE, U Vuenniii coser OMSH ero

" onobpwi. Akamemuk A.M.BaniuH Hamen JeHsrH And pabotsl yckoputens. Eme

OllMH pa3 s AOJIKEH -eMY BBIPA3UTh 6J1aronapHOCTb. MeXIyHapOIHbIi ydeHblH
xoMmuTer nonssopareneit Mumenn (MYKIIM), obpasosanusii 20 sHBaps 1995 r,,
TOXE nojepxan 3KCNepUMEHT. Mpeacenarenem Komutera ctan B.Peyaud u3 Cax-
ne, yuensim cekpetapem I1.3apy6un (JIB3) M NOCTOAHHBIM “/ICHOM H.IluckyHOB.

B koHue auBapa 1995 r. MuineHb Gbula mepeseseHa U3 JIAI 8 JIBB, cHoBa
cobpaHa Ha myuke CHHXpoGa3oTpoHa n paGoTana B TEHECHHE 11 aueit. Ionoxu-
tenbuas nonspusauus MPT pocturna 88%, a orpuuatenshas 91% npu Temnepa-
Type 50 MK 1 BpeMeHH pernaxkcaluuu 0Kos10 2000 uacos.

B Teuenye KOPOTKOro BpeMeHu, ¢ 24 cespans no 1 mapra 1995 r, 65111
u3MepeHbl pa3sHOCTH 3(eKTHBHBIX ceueHHil AGL(np) NpH 3HEPIHAX HEHTPOHOB

1,19, 2,49 u 3,65 I'sB. Dra BeNMUMHA MEPHIACh B TPAHCMUCCHH NPORO/LHO HOMA-
PH30BaHHBIX HERTPOHOB NPOAOTBHO 10/1pH30BaHHOM MUIIEHDIO C MAPAIENBHOY H
aHTHMapaINebHOM OpHEeHTalHe moNispu3aiyii. [Tysox cBOGOOHBIX NOMASPU30BAH-
HBIX HEHTPOHOB ObUI MOJIydEH Pa3BanoM MOJSPU30BAHHBIX JEeATOHOB, YCKOPEHHBIX
B c¢unxpodasotpore. Ilonspusanus HEHTPOHOB G6ema 0,535. DxcnepuMeHT CTan
nayanom obweii nporpammel B OUSAH (mabin.40).

OTtMeTHM, uTo sKcnepuMenT Bosmiasnan B.1lapos. Bes rpynna JL.H.Ctpynosa
pioxuia B Hero HeMano ycwidil. A.HoMogui0B TOYHO NOMEPHI NAapamMeTphbl
ONAPH3OBAHHOTO HEHTPOHHOTO MYyYKa, BEPBHIC BRIBEACHHOIO B HBS. C.3anop(3-
xeu obecniedn HHopMaTuKy M anekTpoHuKy. DAPNIA nomoma 31eKTpOHHKOH.
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@uzuxu JISIT (B.Xauatypos u H.JI.Tucapes) noMOmIM CBOMM ONBITOM, TaK Kak
OBUIM €MHCTBEHHBIMUM M3 PYCCKMX (DM3MKOB, KTO MEPWI Pa3sHOCTh MOMHBIX Ce-
yeHHH panbiie. Pu3nkn M3 «KypyaToBCKOrO MHCTHTYTa» MOMOMH 06OpyRo-
BaHMeM. [atunnubl v ¢usuku u3 JISAI obecneuunu gactsh nonsipumerpun. ITlpo
MHUICHBLUMKOB U3 BCex naboparopuii (JICBD, JIAI, JIBD, u3 Mockss, XapbKoBa,
Taryunbl, Cakie) M npo 3acnyrm ux HavamrbHuka 0.A.Ycosa TOBOPHTb YX€: He
nano. I'pynna 10.Ilununenko obecneynna nonspu3oBaHHbI Ny4oK, COTPYIHHKM
A.Jl.KoBarnenko cnenanu Bce, uToGbl ycKOpHTeNs xopomo paGotan. U TaK MOXHO
6bito 6wl paccka3sath mpo JI0GOr0 yyacTHHKa 3TO- «@BaHTIOPBI», BKIIOYas TOro,
KTO Gornen 3a aTOT 9KcniepuMeHT: Anekcannpa Muxaiinosuua Banauna. Bonenn 3a
Hero u puue-aupektop A.H.Cucaksan, H.A.Casun m H.A Pycakosuu, 10.11. Orane-
can, B.I1.Ixenenos u M.H.Iloaropeuxuii.

Ho BepHeMcs cHoBa k ¢musuke. IMoxoxas Bennuuna AGL(pp) W3BECTHA IS

pp-B3aumopeiicteus Huxe 11 T'sB u npu sxepruu 200 I'sB (E704). Ee 3nauenue
YMCHBIIACTCA C SHEPrUeH M CTPEMHTCS K HYNIO B COMIaCHM C NPEACKa3aHHSIMM
Heneprypbatnsroit KXII-Mogenn mis cnunossix sexTos, B KOTOpPOH B3auUMO-
RCHCTBHE KBAPKOB, BbI3BAHHOE CHIIBHOI (MIYKTyalHeil BaKyyMHOTO ITHOHHOTO
ToJIs, Ha3bIBAEMOH WHCTAHTOHAMM, COCTAaBNSIET OCHOBHOI BKJIAN B BE/HUMHY Ao, .

OrmeTuM 3siece paboty «nonestoro» teopetuka H.Kouenesa uz JITO. Brictpoe
nanenue AC,(np), Kotopoe Habnionanoch Brepsble B AYGHEHCKOM 3KCNEpPHMEHTE,

NOACKa3bIBaeT, yTo npenackasanus KXJI-Monenn MHCTaHTOHOB BepHO mwis 0GOMX
H30CNUHOBLIX COCTOSHUN I=0u I=1.

W3 nannpix, nomyyennsix B JIBD, MoxHo 6b110 onpenenuts Pa3HOCTh MOJIHBIX

ceueHu ata w3ocnuda I = 0. U 3nech, B NepBoM «pHCTPENIOuHOM» 3KCNIEpUMEHTE
¢ INOJAPM30BaHHOH IPOTOHHONH MuIleHbI0 B [lyGHe, MOSBWIICH HEOXHAAHHBI

ciopnpus. - JlanHbie NOKa3bIBAIOT YETKO BHIDAXKEHHbIi MAKCHMYM MPH 3HEPIHH, -

OnM3KO# NpescKa3aHHOMY PE3OHAHCY B 3 S|-BOJIHE, OKOJIO 9HEPTHM HAYQILHBIX HEil-

Tponos 1,8 I'sB.

P

Bruto Gb1 oyens MHTEpecHO MOMEpHTH PA3HOCTH MONHBIX CEYEHHil AO‘T (np),

HCIONB3YSt  MOMEPEYHO  MONAPU3OBAHHBI MYyYOK HEHTPOHOB M MNONEPEYHO
onApusosaknylo muimeHs. IloareepxnenueM Habnionaemoro s¢ipexta 6bUI0 Gbi
MaKCHMAIbHOE 3HAYEHHE BTOr0 NapameTpa NpU TOH Xe camoil sHeprun. B
AG,. (np) HeCBA3aHHBI TPUILIET OTCYTCTBYET H, MOXET ObITb, CBA3AHHBII TPHIUTET

OKaXEeTCsd MEHee Pa3MbITHIM IPYTHUMH BOJIHaMH.

Hocnennnii, Ho cBepxBaxuwii Bx1ag OUSIH, KOTOpbIii 1 XO4y OTMETHTb, CBSl-
3aH ¢ JlaGoparopueii ceepxsbicokux suepruii U.A.Casuna. Peus uger 06 ydJacTuu

OUSIN B arcnepumente SMC (NA 47) B HEPHe. HanoMuio, uTo 9KCMEPUMEHT - -

Kacaercs M3sMepeHHs CTPYKTYPHBIX (PyHKLMi MPOTOHa, NEHTOHA W HEHTPOHa, Nnpo-
BEpKH npasuna cymM brepkeHa u mpasuna cymm Danuca — [Ixadipe. Dtot ske-
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nepHMEHT Ha lpauhue «BONBUIMX IKCIEPHMEHTOB», B KOTOPHIX TEPAETCA NHYHOCTD
onHOro (hH3HKa W N3BECTHBI TOIBKO HAYAILHHKH, CIIOYKCMEHBI U APYrHe OTBETCT-
serHbie nuua. CrIMCOK aBTOpPOB, NpHBeLeHHbIA B maba.41, 06 3TOM CBHIETENLCTBY-
er. Ho 31ech Toxe, 6Gnaronaps nyGHenckum ¢usnkam, 6b1mn gocTHriyThl 6onbuine
yenexu. Kak npumep nasosy 0.®.Kucenesa, KOTOpblil ObL1 OAHHM M3 TeX, KTO
BIEPBbIE MCMONB3OBAIH «MOAYAALMOHHBI 3hhekT». DTO CymecTBEHHOE yyH-
LIeHNE MO3BOIMIO MOAHATH NOAspH3auuio OONbIIOH NEHTEPHEBOR MHLIEHH MOYTH
B [iBa pa3a.

Ceronns npo cnuHoBylo ¢u3nky cepbesto aymaiT B JIH® u JIAP. Her spe-
MeHH 3TH 3KCrepuMeHThl pasbupars. Bynem nazesrtscs, uto na 50-nerue OHSIU
KTO-TO OLIEHMT BKJIaJ B 3Ty 061acTs B TeueHne OyNyIHX N€CATH NeT. 51 yBepeH, 4To
cruioBas ¢u3MKa NPOCTO HE MOXET MOTHOHYTD.

IIpunoxenue

Ta6auua 1 .
pp total, elastic and inelastic cross sections

LNP

* G(pp) 2t 410, 460, 500, 540, 580, 600, 620, 640 and 660 MeV
V.P.Dzhelepov, V.I.Moskalev and S.V.Medved® (1955)
*  Goi(pp = npn®) from 295 to 665 MeV (25 energies)
A.F.Dunaitsev and Yu.D.Prokoshkin (1959)
*  Oiilpp = nprt) at 460, 556 MeV
N.P.Bogachev (1956)
* Ou(pp = dn*) at 460 MeV
M.G.Mescheryakov, B.S.Neganov, N.P.Bogachev, V.M.Sidorov (1955)
. = ppn?) at 470 MeV
:';(.nS(.pl}(’ozodp:ev,)A.A.Tyapkin, Yu.B.Baiukov, A.A.Markov, Yu.D.Prokoshkin (1955)
*  Oiu(pp = pnr*) at 485, 521, 557, 584,‘597, 609, 621, 633, 646, 657 MeV
B.S.Neganov and 0O.V.Savchenko (1957)
*  Olpp = dr*) at 560 MeV
M.G.Mescheryakov, V.P.Zrelov, B.S.Neganov, 1.K.Vzorov, A.P.Shabudin (1956)
*  Oplinel) at 600 MeV
Yu.M.Kazarinov, Yu.N. Slmonov (1967) .
. '0',0,(1:+d = pp) at equivalent energies for detailed balance 634, 686, 740, 810, 900 MeV
B.S.Neganov and L.B.Parfenov (1958) - . e :
*  Glop = ppr®) at 657 MeV
L.M.Soroko (1956)
* Ooipp = dr*) and G (pp = pnrt) at 657 MeV
V.M.Sidorov (1956)
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Ciotlpp = dn*) at 657 MeV

M.G.Mescheryakov, N.P.Bogachev, B.S.Neganov (1955)

Oioilpp = ppri®) at 660 MeV

Yu.D.Prokoshkin, A.A.Tyapkin (1957)

Oioi(pp => ppr®) at 670 MeV

M.S.Kozodaev, A.A.Tyapkin, Yu.B.Baiukov, A.A Markov, Yu.D.Prokoshkin (1955)
Ooi(pp) — elastic and inelastic channels measured by the small bubble chamber of LNP 3t
650 MeV

V.M.Guzhavin, G.K.Kliger, V.Z.Kolganov. A.V.Lebedev, K.S.Marish, Yu.D. Prokoshkm
V.T.Smolyankin, A.P.Sokolov, L.M.Soroko and Ts’ui Wa Ch’uang (1964)

Tabauua 2
pp total, elastic and inelastic cross sections

LHE

Re/lm (pp) at 6.0 and 10.0 GeV, internal thin target and nuclear emulsions

L.P.Kirillova, V.A.Nikitin, A.A. Nomof“lov V.A.Sviridov, L.N.Strunov and M.G. Shafra-
nova (1963)

Re/lm (pp) at 2.0 and 10.0 GeV, internal thin target and nuclear emulsions, more accurate
measurements )

L.P.Kirillova, L.Khristov, V.A.Nikitin, M.G.Shafranova, L.N.Strunov, V.A.Sviridov,
Z.Korbel, L.Rob, P.Markov, Kh.Tchernev, T.Todorov- and A.Zlataeva .(1964)

LHE in Protvino

Re/lm (pp), pp and pd forward scattering from 8.50 t0 68.9 GeV (8 energies), G, (elastw),
hydrogen jet-target, Si-detectors

G.G.Beznogikh, A.Bujak, L.P.Kirillova, B.A.Morozov, V.A.Nikitin, P.V.Nomokonov,
A.Sandacz, M.G.Shafranova, V.A.Sviridov, Truong Bien, V.I.Zayachki, N.K.Zhidkov. and
L.S.Zolin (1972)

LHE in FERMILAB

Re/Im (pp) from 51.5 to 393 GeV (10 energies) forward scattering, hydrogen jet-target
V.Bartenev, R.A.Carrigan, I-Hung Chiang, R.L.Cool, K.Goulianos, D.Gross, A.Kuznetsov,
E.Malamud, A.C.Melissinos, B.A.Morozov, V.A.Nikitin, S.L.Olsen, Yu.Pilipenko, V.Po-
pov, R.Yamada and L.S.Zolin (1973) ‘

Tab6mnua 3
Proton-proton differential cross sections

LNP

Ratio do /dQ(pp) at 460 MeV, 0° and 90° CM

M.G. Mescheryakov B.S.Neganov, L.M.Soroko, I.LK.Vzorov (1954)
dcr/dQ(pp) at 460 MeV, from 20° to 90° CM

M.G.Mescheryakov, N.P.Bogachev, B.S.Neganov, E.V.Piskarev (1954)
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do /dQ(pp) at 460, 560, 660 MeV, from 30° to 90° CM
S.J.Nikitin, J.M.Selektor, E.G.Bogomolov, S.M.Zomkovskij (1955)
do / dQ(pp) at 510, 586, 622 MeV, 90° CM
M.G.Mescheryakov, B.S.Neganov, L.M.Soroko, 1.K.Vzorov (1954)
doc / dQ(pp) at 560, 657 MeV, from 5° to 25° CM.
N.P.Bogachev (1956)
do / dQ(pp) 562, 610, 634, 645, 657 MeV, 30° and 90° CM
M.G.Mescheryakov, B.S.Neganov, L.M.Soroko and 1.K.Vzorov (1954)
do / dQ(pp) at 632 MeV, from 5.1° to 29.3° CM
1.V.Amirkhanov, V.M.Bystrickit, L.S.Vertograddv, R.Ya.Zul'karneev, R.Kh.Kutuev,
Kh.Murtazaev, V.S.Nadezhdin, V.I. Satarov (1972)
do /dQ(pp) at 650 MeV, from 1.13° to 89.6° CM, 41 points in the small bubble chamber
of LNP
V.M.Guzhavin, G.K. Kllger, V.Z.Kolganov. A.V.Lebedev, K.S.Marish, Yu.D. Prokoshkm
V.T.Smolyankin, A.P.Sokolov, L.M.Soroko and Ts'ui Wa Ch’uang (1964)
do / dQ(pp) at 657 MeV, from 30° to 90° CM
N.P.Bogachev, 1.K.Vzorov (1956)
do / dQ(pp) at 660 MeV, from 7.5° to 30° CM
E.G.Bogomolov, S.M.Zombkovski, S.J.Nikitin, J.M.Selektor (1956)

Tabmana 4
Proton-proton differential cross sections

LHE

do / dS)(pp), propane bubble chamber at 1.45 GeV

S.P.Krnukhinin, K.N.Mukhin, A.S.Romantseva, ILA.Svetolobov, M.M.Sutkovskaja,
S.A.Chueva, R.S.Shljapnikov (1965)

do / dQ(pp) at 2.00, 4.00, 6.00, 8.00, 10.00 GeV, internal thin target and nuclear emulsions
L.Dalkhazav, P.A.Devinski, V.L.Zayachki, ZM.Zlatanov, L.S.Zolin, L.P.Kirilova,
Z.Korbel, P.K.Markov, Ngo Kuang Zui, Nguen Din Ty, V.A.Nikitin, L.Rob, V.A. Sviridov,
D.Tuvdendorzh, L.G.Kristov, Kh.M.Chernev, Chyong Byen, M.G.Shafranova (1967)

do / dQ(pp), internal thin target and nuclear emulsions at 2.7, 2. 9 GeV

G.A.Azimov, Do In Seb, L.P.Kirilova, E.M.Kabibulina, E.N.Tsyganov, M.G.Shafranova,
B.A.Shakhbazyan, A.A.Yuldashev (1962)

do / dQ(pp), internal thin target and nuclear emulsions at 5.2 GeV

E.N.Tsyganov (1962)

do / dQi(pp) at 6.2 GeV, internal thin target and nuclear emulsions

A.LZlataeva, D.T.Kyurchieva, P.K.Markov, Kh.M. Chernev (1963)

da /dQ(pp) at 8.5 GeV, internal thin target and nuclear emulsions

Do In Seb, L.P.Kirilova, P.K.Markov, L.G.Popova, LN.Silin, E.N.Tsyganov, M.G.Shafra-
nova, B.A.Shakhbazyan, A.A.Yuldashev (1961)
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Tabnuua 5
np, pn total, elastic and inelastic cross sections

LNP

* Ogoe(mp) at 380, 500, 590 630 MeV
V.P.Dzhelepov, V.1.Satarov, B.M.Golovin (1955)
*  Oper{np) at 200 MeV
Yu.M.Kazarinov, Yu.N.Simonov (1962)
* Oii(pn = pnn) from 290 to 665 MeV (17 energies)
A.F.Dunaitsev, Yu.D.Prokoshkin, (1960)
Majority of existing data for this reaction!
*  Gyi(np = 7 + Nucleons) at 585 MeV
V.P. Dzhelepov V.S Kiselev, K.O:Oganesyan, V.B.Fljagin (1966)
* Oior(np = 1t + N) at 586 MeV
Yu.M.Kazarinov, Yu.N.Simonov (1959)
* Gin(np = dn®) and G (np = npn®) at 590 MeV
V.P.Dzhelepov, K.O.Oganesyan, V.B.Fljagin (1956)
* Owilnp = T+ N), O(np = 70+ N) and Gy, (inelastic) at 600 Me
Yu.M.Kazarinov, Yu.N.Simonov (1967)
* Oyi(np = dnd) and O, (np = npr®) at 658 MeV
Yu.D.Prokoshkin and A.A.Tyapkin (1957)
*  Oopn = pnn0) at 670 MeV
M.S.Kozodaev, A.A.Tyapkin, Yu.B.Baiukov, A.A.Markov (1955)

Tabinua 6
np, pp total, elastic and inelastic cross sections

LHE

* O (monochromatic neutron beam np topological cross section 1 to 7 prongs) at 0.624,

0.763, 1.20, 1.48, 2.30, 3.00, 3.53 and 4.24 GeV -
A.Abdivaliev, C.Besliu, F.Cotorobai, A.P. Gasparian, A.P.lerusalimov, D.K.Kopylova,
M.S.Levitski, V.I.Moroz, V.A.Nikitin, Yu.A.Troyan (1975)

* Ot (np topological 3 and 5 prongs + all inelastic) at 0.83, 1.73, 2.68, 3.66, 4.64, 5.63,

6.62, 7.61 and 8.61 GeV
A.P.Gasparian, V.A Nikitin, Yu.A.Troyan (1971)
* Oii(np) at 2.6, 3.9, 5.5, 6.9 and 8.3 GeV
V.S.Pantuev, M.N.Khachaturyan and 1.V.Chuvilo (1965)
® Oyilpn = pn) at 6.3 GeV
C.Besliu, T.Besliu, A.Constantinescu, M.Gavrilas, A.Mihul, N.Gheordanescu, N. Hanges,
M.Teleman, L.Theodorescu, 1.Tipa, V.Kamaukhov, V.Moroz, L.Nefedeva (1969)
* Oynlpn) at 8.3 GeV .
L.Ozhdyani, V.S.Pantuev, M.N.Khachaturyan, 1.V.Chuvilo (1962)
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LHE in Protvino
Re/Im(np) and slopes from 10.3 to 69.3 GeV (9 energies)
G.G.Beznogikh, A.Bujak, L.P.Kirillova, B.A.Morozov, V.A.Nikitin, P.V. Nomokonov,
A.Sandacz, M.G.Shafranova, V.A.Sviridov, Truong Bien, V.L Zayachki, N.K.Zhidkov and
L.S.Zolin (1973)

Tabmumna 7
Neutron-neutron total cross sections

LNP and LHE

Cior(nn) at 380, 500, 590, 630 MeV —LNP
V.P.Dzhelepov, V.1.Satarov, B.M.Golovin (1955)
Gioi(nn) at 2.6, 3.9, 5.5, 6.9 and 8.3 GeV — LHE
V.S.Pantuev, M.N .Khachatur_yan and L.V.Chuvilo (1965)

Tabmana 8
np and pn differential cross sections

LNP

do /dQ(np), free neutrons, Synchrocyclotron accelerated deuterons at 400 MeV, from
6.25° to 179.5° CM

Yu.M.Kazarinov and Yu.N.Simonov (1961)

do /dQ(pn) at 380 MeV, from 36.6° to 178.7° CM

V.P.Dzhelepov, Yu.M.Kazarinov (1954)

Ratio do /dQ(pn) and do /dQ(pd) backward at 380 MeV

V.P.Dzhelepov, Yu.M.Kazarinov, B.M.Golovin, V.B.Fljagin and S.LSatarov (1955)
do /dQ(np) at 580 MeV, from 35° to 179.1° CM

Yu.M Kazarinov, Yu.N.Simonov (1956)

do /dQ(np) at 580 MeV, from 11°to 35° CM

Yu.M.Kazarinov, N.S.Amaglobeli (1958)

do /dQ(np) at 590 MeV, from 5° to 23° CM

B.M.Golovin, V.P.Dzhelepov, Yu.V.Katyshev, A.D.Konin and S.V.Medved’ (1959)
do /dQ(np) at 630 MeV, from 11.5° to 35° CM

N.S.Amaglobeli and Yu.M.Kazarinov (1959)

do /dQ(np) at 630 MeV, from 11.6° to 179.6° CM, nt—n binding constant deduced
Yu.M.Kazarinov, F.Lehar and Yu.N.Simonov (1963)

Tabmna 9
np and pn differential cross sections
LHE

do /dQ(np) at 4.5 and 8.0 GeV, forward angles, propane bubble chamber
C.Besliu, T.Besliu, A.Constantinescu, M.Gavrilas, A.Mihul, N.Gheordanescu, N.Hangea,
M.Teleman, L.Theodorescu, 1.Tipa, V.Karnaukhov, V.Moroz, L.Nefedeva (1969)
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" TaGnuua 10
Polarized proton beam and target

LNP
* Polarized proton beam
L.S.Azhgirey, Yu.P.Kumekin, ‘M.G. Mescheryakov, S.B.Nurushev, and G.D. Stoletov
(1963)
* Polarized proton target increased experimental possibilities
B.S.Neganov and L.B.Parfenov — 1965 — LMN, later the frozen spin PPT with propane dio}

Taoauua 11 : ',
Proton-proton analysing power and polarization

LNP
* Apon o(pp) elastic and quasielastic at 635 MeV, from 20° to 140° CM
V.P.Dzhelepov, V.1.Satarov, B.M.Golovin, V.S.Nadezhdin (1964)
¢ P,ooo(pp) and Ay, o(pp) — two sets of data at 667 MeV, from 4.4° to 90.3° CM, check

of TRI
L.S.Azhgirey, Yu.P.Kumekin, M.G.Mescheryakov, S.B.Nurushev, V.L.Solovyanov,
G.D.Stoletov (1965) _

* P,ooo(pp) elastic at 635 MeV, from 34.5° to 117° CM — check of Time Reversal

Invariance
R.Ya.Zul’karneev, V.S.Nadezhdin and V.1.Satarov (1970)
*  Agon o(pp) elastic at 635 MeV, from 27.6° to §9.7° CM
V.S Kiselev, V.S.Nadezhdin, V.LSatarov and R.Ya.Zul’kamneev (1967)

Tatmma 12
_ Proton-proton spin correlation parameters
. unpolarized incident proton beam, rescattering of two protons

LNP

* CnnOO
I.M.Vasilevskii, V.V. Vlshnjakov E.Illiesku, A.A.Tyapkin (1964)
* Cro00 1 Cyyoo .
Yu.M.Kazarinov, F.Lehar, G.Peter, A.F.Pisarev, K.M.Vahlbruch (1965)

Tabnnna 13
Proton-proton depolarization tensor
LNP

*  «R» =Dy o(pp) at 605 MeV, between 72° and 108° CM
B.M.Golovin, R.Ya.Zul’karneev, V.S.Kiselev and S.V.Medved’ (1967)

* «R»=Dgpolpp) at 608 MeV, from 54° and 126° CM, with longitudinally polarized -

proton beam -
Yu.P.Kumekin, M.G.Mescheryakov, S.B.Nurushev and G.D.Stoletov (1963)
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«D» =D, g, o(pp) at 635 MeV (elastic and quasi-elastic scattering — again the RESULTS

ARE EQUALY)

V.P.Dzhelepov, B.M:Golovin, V.S.Nadezhdin and V.LSatarov (1964)

«D» = D, 0, 0(pp) at 635 MeV, from 27.6° to 117° CM

R.Ya.Zul’karneev, V.S.Nadezhdin, V.1.Satarov (1970)

«D» = Dy, o, o(pp) at 640 MeV, from 54° to 125° C

L.S.Azgirey, Yu.P.Kumekin, M.G.Mescheryakov, S.B.Nurushev, V.L.Solovyanov and
G.D.Stoletov (1965) .

«R» = Dy o(pp) at 640 MeV, from 54° to 126° CM

Yu.P.Kumekin, M.G.Mescheryakov, S.B.Nurushev-and G.D.Stoletov (1958)

Aoon o(pn) at 635 MeV, from 18.5° to 145.7° CM and «D» = Dy, g,{pn) at 112.5° CM
V.P.Dzhelepov, B.M.Golovin, V.S.Nadezhdin and V.I‘.Satarov (1964)

Tatnuna 14
Proton-proton three spin-index parameter

LNP
Cyns 00P), Crnoo®P), Cysroo(ep) and Dy, ofpp) at 605 MeV, at 90° C

B.M.Golovin R.Ya.Zul’karneev, V.S.Kiselev, S.V.Medved’, V.I.Nikanorov, A.F.Pisarev
and G.L.Semashko (1967)

TaGmuua 15
Proton-neutron with polarized proton beam

'LNP

P, ooo(pn) at 635 MeV, from 23.5° to 124° CM

R.Zul’kameev, Kh.Murtazaev and B.Khachaturov (1976)

Aoon ofpn) and «R» = Dy, o(pn) at 605 MeV, between 70° and 125° CM
Yu.M.Kazarinov, F.Lehar, A.F.Pisarev and Z.Janout (1967)

Apon opn) and «A» = Dy o(pn) at 605 MeV, from 55° to 125° CM
S.I.Bilenkaya, N.S.Glonti, Yu.M.Kazarinov and V.S.Kiselev (1970)

«D» = Dy, g, olpn), at 612 MeV, between 52° and 125° CM

N.S.Glonﬁ, Yu.M Kazarinov and M.R.Khayatov (1971)

Ta6nuna 16
pp Depolarlzatlons and spin correlations with PPT

'LNP
«D» =D, onolpP) thh the LMN polanzed proton target, at 660 MeV, at 50° and at 610

MeV, at 90° CM

J.Bystricky, J.Cech, Z.Janout, Yu.M.Kazarinov, F.Lehar and L.B.Parfenov (1968)

Agon o(P) = Apon(PP) and Agon,(pp) at 610 MeV, with polarized proton beam and frozen
spin PPT, from 41° to 91° CM

N.S.Borisov, N. S Glonti, M.Yu. Kazannov Yu. M Kazarinov, Yu.F.Kiselev, V S Kiselev,
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V.N.Matafonov, G.G.Makharashvili, B.S.Neganov, J.Strakhota, V.N.Trofimov, Yu.A.Usoy

and B.A.Khachaturov (1976)

*  Aponn(pp), proton polarized beam and frozen spin PPT, from 41° to 91° CM, at 550 and

630 MeV

N.S.Borisov, N.S.Glonti, M.Yu.Kazarinov, Yu.M.Kazarinov, Yu.F.Kiselev, V.S Kiselev,
V.N.Matafonov, G.G.Makharashvili, B.S.Neganov, J.Strakhota, V.N.Trofimov, Yu.A.Usov
and B.A.Khachaturov (1977)

Tatumna 17
LNP in Protvino — experiment HERA

*  Agon and ‘Dgggy for pp pp, nf, K* at'40—44 MeV

C.Bruneton, J.Bystricky, G.Cozzika, J.Derégel, A. Derevschlkov Y. Ducros, A.Gaidot,
Yu.M.Kazarinov, M.Yu.Kazarinov, V.P.Kanavets, F.Khantine-Langlois, B.Khatchaturov,
F.Lehar, A. de Lesquen, Yu.Matulenko, J.P.Merlo, A.Meschanin, S.Miyashita, J.Movchet,
S.B.Nurushev, J.Pierrard, I.Potashnikova, J.C.Raoul, L. van Rossum, A. Saraykm
V.Siksin, E.Smirnov, V. Solovyanov J.Strachota (1971-—1974)

Tabnuua 18
Experiment PROZA with pions and kaons at ~ 40 GeV

LNP in Protvino

Observed reaction Observed reaction
p=>nn’ " np>S% +X
np=n 2n° : np= P+ X
T p=>nm Tp=>n+X
rp=>m’ Tp=n+X

% p= nw : Tp=1m+X -
T p = nf, (1270) ‘ Tp=>K +X
K p=nkK; ‘ Td=m+X
" nucleus = nucleus + ° _ nd=n+X
K~ nucleus => nucleus + 1° K p=> °+X
K d=>nl+X

Experiment PROZA — with protons at ~ 70 GeV
LNP in Protvino

Observed reaction Observed reaction
=T +X : =T +X
0
pp=>n +X pp=>K, +X
pp=1+X pd=10+X
pp=0n+X , pd=>n+X
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Tabanna 19
Experiment PROZA
pions and kaons at 40 GeV and protons at 70 GeV

LNP in Protvino

IHEP Protvino:

V.D.Apokin, Y.L Arestov, N.LBelikov, B.N.Chujko, A.A.Derevschikov, G.V.Dzholobov,
O.A.Grachev, V.YuKhodyrev, V.A.Krendelev, Yu.A.Matulenko, A.P.Meschanin,
N.G.Minaev, A.l.Misnic, V.V.Mochalov, A.A.Morozov, V.G.Myalitsin, S.B.Nurushev,
D.1.Patakakha, A.F.Prudkogljad, V.1 Rykalm V.L.Rykov, L.F.Soloviev, V.L.Solovyanov,
A.N.Vasiliev

LNP — Dubna:

S.IBilenkaya, N.S.Borisov, E.IlBunyatova, YuM.Kazarinov, B.A.Khachaturov,
R.K.Kutuev, M.Y.Liburg, V.N.Matafonov, A.B.Neganov, B.S.Neganov, 1.K.Potashnikova,
Yu.A.Usov, R.Ya.Zul'karneev

Thilisi State University:

N.S.Amaglobeli, Y.S.Bagaturya, B.G.Chiladze, L.N.Glonti, G.G.Macharashvili, A.Ocha-
rashvili, N.M.Sankandelidze, T.M.Sakhelashvili
Michigan University:

C.M.Chu, R.S.Raymond, J.A:Stewart

-

Tabauua 20
LNP in Gatchina

Aooon(PP), Aoonn(PP), Ky 004(pP) at 690, 780, 804, 840, 892, 950 and Mygn(pp) at 970 MeV
N.A.Bazhanov, N.S.Borisov, A.N.Chernikov, V.AEfimovykh, M.Yu.Kazarinov,
Yu.M.Kazarinov, Yu.F.Kiselev, A.L.Kovalev, N.G.Kozlenko, M.Yu.Liburg,
V.1.Matafonov, M.Yu.Miakushkin, =~ B.S.Neganov, 0.Ya.Fedorov, V.V.Polyakov,
V.EPopov, AN.Prokofiev,  V.A.Shvedchikov,  V.Yu.Trautman,  Yu.A.Usov,
V.G.Vovchenko, A.A.Zhdanov (1980-—1990)

Tabmua 21
LNP in-Prague

Aot (np) at 16.2 MeV

1.Brovz, J.Cerny, Z.Dolez al, G.M.Gurevich, M.Jirdsek, P.Kubik, A.A. Lukhanin, J. Svejda,
1.Wilhelm, N.S.Borisov, Yu.M.Kazarinov, B.A.Khachaturov, E.S.Kuzmin,
V.N.Matafonov, A.B.Neganov, I.L.Pisarev, Yu.A.Plis, Yu.A.Usov, M.Rotter and B.Sedlak

Tabmuua 22
LNP at SATURNE 11

NN program at SATURNE II, measured 11 independent np spin observables. Direct
reconstruction of the np scattering matrix. Rescnance-like structures in pp spin-singlet
scattering amplitude at 2.1 and 2.8 GeV proton kinetic energy. Polarized monoenergetic
n and p beam, and the proton polarized target. Moreover, the study of quasi-elastic
scattering with the polarized proton beam and polarized SLiH, SLiD targets (1990—1995):
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J.Arﬁeux, J.Ball, P.A.Chamouard, M.Combet, J.M.Fontaine, R.Kunne, J.M.Lagniel,
J.L.Lemaire, G.Milleret, J.L.Sans )
DAPNIA — Saclay, France:

J.Bystricky, J.Derégel, F.Lehar, A.de Lesquen, M.de Mali, F.Perrot-Kunne, L.van Rossum"

University of Geneva, Switzerland:
Ph.Demierre, R.Hess, Z.F.Janout, D.Rapin, B.Vuaridel
* LNP — JINR, Dubna:
L.S.Barabash, ~Z.Janout,  V.AKalinnikov, - Yu.M.Kazarinov, B.A.Khachaturov,
V.N.Matafonov, 1.L.Pisarev, A.A.Popov, Yu.A.Usov
ANL-HEP, Argonne, USA:
M.Beddo, D.Grosnick, T. Kasprzyk, D.Lopiano, H.Spinka
UCLA, Los Angeles, USA:
A Boutefnouchet, V.Ghazikhanian, C.A.Whitten

Ta6nuua 23
Spin physics at LHE

LHE

* Polarized deuterons in LHE started approximately in 1980 thanks to A.M.Baldin and”

Yu.K.Pilipenko
* A.M.Baldin inspired the acceleration of polarized deuterons -
* Yu.K.Pilipenko did the source POLARIS

Tabnuua 24
Theory contributions

* Important theoretical contributions in collaboration with LHE physicists
V.V.Burov, V.K.Lukyanov, A.V.Efremov, O.V.Teryaev, M.P.Chavleishvili (LTP, JINR),
A.M.Baldin, G.I.Lykasov, M.V.Tokarev, V.L.Lyuboshitz (LHE, JINR),
M.Sapozhnikov, F.M.Lev (LNP-JINR),

S.M.Dorkin (Vladivostok),

A.Yu.Korchin, A.V.Shebeko, M.P.Rekalo, A.P.Rekalo, G.1.Gakh (Kharkov),
Yu.L.Dorodnykh (Inst.Nucl.Research, Moscow),

V.A.Kammanov (Lebedev Institute, Moscow),

L.Frankfurt, M.Strikman, M.Braun, V.Vecherin (St.Petersburg),

A.N. Safronov, V.E.Troitsky (Moscow State University), '
A.F.Krutov (Samara),

A.P. Kobushkin, D.V.Anshishkin, A.l.Syamtomoyv (Knev),

L.Vizireva (Sophia),

B.A.Matveeev, R.M.Muradjan, A.N.Tavkhelidze (Troick)

Frequently, the papers were published in cooperation with western physicists (e.g.,

W.Cassing (Giessen), J.Carbonell (Grenoble), theorists from Saclay, CERN, U.K., USA)
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Tabnuna 25
Different problems solved

LHE collaborations

Deuteron break-up in pure spin states. ,
Prediction that strong non-nucleonic effects can be seen in the polarization experiments on
break-up.

Formulae for Ty (tensor analysing power) and K (spin transfer parameter, i.e., the ratio
of the proton polarization to the vector polarization of deuteron with additional
components in the deuteron wave function).

Relations between polarization observables other than T and 1 in Backward Elastic
Scattering (BES). :

QCD-motivated asymptotic values.

Quark antisymmetrization effects in spin-dependent observables. ‘
Relations between spin-dependent observables in the deuteron break-up and cross sections
of 3He + p backward elastic scattering. A
Relations between polarization observables in BES on one side and the break-up on another,
Short range structure in dd = 3He + n reaction (recent problem).

The analogy of the break-up with the dp elastic backward was very impressive and
suggests to look these two reactions together.

The correlation between T and kg and the proof that it is more general than 1mpulse
approximation (IA) result. '
The correlation between tensor polarization of deuteron from polarized >He breakup and
vector polarization transfer from 3He to deuteron in the 3He = d break-up.

Spin transfer from the polarized target to the proton in fragmentation of unpolarized
deuterons.

Polarization observables in inelastic d, d ’ reactions.

Tabmuua 26
Main questions and roles

LHE

‘ Question: what to measure and how to measure the beam polarization. Planning of meas-’

urements

An outstanding role in performing the experiments, organization of the runs and building
international collaboration

N.M.Piskunov, I.M.Sitnik, E.A.Strokovski, L.N. Strunov V.A.Sviridov

Let us mention other important contributions

L.Penchev: The data analysis and simulation

S.Nedev: Analysis of the elastic peak of BES and the region of break-up

V.Ableev

Apparatus and the organization of experlments

L.S.Azhgirey
Acceptance of the apparatus and its influence on the measured observables
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¢ V.IL.Sharov, L.Naumann, B.Kiihn »
Development of the polarimetry. When the Saclay data on backward elastic scattering
became available. It was possible to use them at 3 GeV/c of the deuteron momentum. Then
was decided to measure T20 -

¢ Beams of the Dubna Synchrophasotron and Nuclotron
I.B.Issinsky, A.D.Kirillov, A.D.Kovalenko, P.A.Rukoyatkin

Tabanua 27
Experiments with internal polarized beam

LHE

* Internal beam experiments dp, dd and d-nucleus from 0.6 up to 11 GeV
dp and dC Vector Analysing Powers, large angular region

V.V.Avdeichikov,  G.G.Beznogikh, A.L.Bogdanov, V.A.Budilov, K.G.Denisenko,

V.N.Emelyanenko, A.Filipkovskii, V.V.Fimushkin, A.Golembewski, N.L.Gorshkova,
B.Khuelbaatar, A.Kotus, A.P.Laricheva, S.Mruwchinski, V.M.Myalkovski, V.A.Nikitin,
P.V.Nomokonov, A.V.Pavlyuk, Yu.KPilipenko, I.A.Rufanov, V.R.Skoi, V.B.Shutov,
M.D.Traikova, V.Ya.Volkov. N.K.Zhidkov

Tabauua 28
Experiments with extracted polarized beam

LHE

* Tensor Analysing Power Ty in d+12C = p+X at 6 = 0° — large energy region
V.G.Ableev, S.Dzhemukhadze, V.P.Yershov, V.V.Fimushkin, B.Kithn, M.V.Kulikov,
A:A.Nomofilov, L.Penchev, Yu.K.Pilipenko, N.M.Piskunov, V.L.Sharov, V.B.Shutov,
I.M.Sitnik, E.A.Strokovsky, L.N.Strunov, S.A.Zaporozhets, B.Naumann, L.Naumann and
S.Tesch (1987) ’

¢ One year later — the same authors measured T, up to the internal momenta of protons
800 MeV/c (1988)

¢ The same authors: T)g and Ky (1989)

Tatnuua 29
Experiments with the hydrogen bubble chamber

LHE

* Deuteron break-up measured using 1 meter hydrogen bubble chamber. Fragmentation of
vector polarized deuterons at 3.34 GeV/c, then Space correlation and Final State
Interactions in the Deuteron and Helium Nuclei Break-Up Reactions: ORIGINAL
RESULTS

* LHE:
V.V.Glagolev, N.B.Ladygina, R.M.Lebedev, G.LLykasov, A.G.Mamulashvili,
G.D.Pestova » .

* Kosice:
M.Seman, L.Sandor, B.Patyrcdk, G.Martinskd, J.Urban, J.Hlavécova

142

FIAN (Moscow): K.U.Khairetdinov,

Thilisi: .

M.1.Dolidze, A.K.Kacharava, N.S.Nioradze, S.L.Salukvadze,

Alma-Ata: S.S. Shimanski,

Warszawa: T.Siemiarczuk, J.Stepaniak

Published vector analysing power of dp = (pn)p,

Probability of D-wave in deuteron

It followed: .

The deuteron break-up cannot be described with the standard wave functions even if the
Glauber rescattering will be taken into account.

Similarity between brea-kup at 0° and Backward Elastic Scattering appears

Tabauna 30
History of ALPHA spectrometers

LHE

The polarized beam intensity was increased and the experiment became possible with
extracted particles. Experimental set-up ALPHA and deuteron beam polarimeter.

ALPHA — first «One arm spectometer»

V.G.Ableev, S.G.Basiladze, Yu.T.Borzunov, G.G.Vorob’ev, L.B.Golovanov,
S.A.Zaporozhets, V.I.Kakurina, A.l.LKruglov, B.K.Kuryatnikov, P.K.Manyakov,
E.A Matyushevskii, A.A.Nomofilov, A.N.Parfenov, V.D.Peshekhonov, N.M.Piskunov,
A.D.Rogal’, V.N.Sadovnikov, L.M.Sitnik, E.A.Strokovsky, L.N.Strunov, G.M.Susova,
A.P.Tsvinev, V.1.Sharov, and V.K.Yudin (1978)

Polarimetry for the deuteron beam.

«New» ALPHA two arm spectometer

Deceleration method for an absolute beam polarization check

V.G.Ableev, S.Dzhemukhadze, V.P.Yershov, V.V .Fimushkin, B.Kuhn, M.V.Kulikov,
A.A Nomofilov, L.Penchev, Yu.K.Pilipenko, N.M.Piskunov, V.l.Sharov, V.B.Shutov,
I.M.Sitnik, E.A.Strokovsky, L.N.Strunov, S.A.Zaporozhets, B.Naumann, L.Naumann and
S.Tesch (1991)

Taﬁnnué 31
New ALPHA spectrometer and ANOMALON

, LHE

Correlations between Polarization Observables in Inclusive Deuteron Break-up:
ANALYSIS of results — LHE and Williamsburg

B.Kuhn, C.F. Perdrisat, E.A.Strokovsky (1993)

ALPHA — ANOMALON collaboration — Polarization Transfer kg in d+!2C = p+X
(1994)

LHE JINR: A.A.Nomofilov, V.V.Perelygin, V.F.Peresedov, A.E.Senner, V.l.Sharov,
V.N.Sotnikov, L.N.Strunov, V.A.Sviridov, A.V.Zarubin. L.S.Zolin,

Gatchina: S.LBelostotsky, A.A.Izotov, V.V.Sulimov, V.V.Vikhrov,

University of Lodz: T.Dzikowski, A.Korejwo
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ALPHA collaboration — Tensor Analysing Power Ty at 3.6—6.0 GeV/c 6 =0°

LHE JINR: Yu.T.Borzunov, E.V.Chernyh, L.B.Golovanov, V.P.Ladygin, P.K.Manyakov,
N.S.Moroz, S.Nedev, L.Penchev, N.M.Piskunov, P.A.Rykoyatkin, L.M.Sitnik,
E.A.Strokovsky, A.L.Svetov, A.P.Tsvinev, S.A.Zaporozhets, o
LNP JINR: L.S.Azhgirey, M.A Ignatenko, G.D.Stoletov,

Williamsburg: C.F.Perdrisat,

Norfolk: V.Punjabi,

Kiev: A.P.Kobushkin, A.I.Syamtonov,

Gatchina: V.V.Vikhrov,

Sofia: L.Vizireva

Tensor Analysing Power Tsg in d+12C = p+X at 8 =0° — High Internal Momenla up
to I GeV/c

LHE JINR, Myiazaki University, University of Lodz, Nagoya University, Gatchina (1995):
T.Aono, E.V.Chernyh, T.Dzikowski, T.Hasegawa, N.Horikawa, T.lwata, A.A.lIzotov,
A.A.Nomofilov, A.Ogawa, V.V.Perelygin, - T.Sasaki,” V.I.Sharov, D.A.Smolin,
V.N.Sotnikov, L.N.Strunov, S.Toyoda, T.Yamada, S.A.Zaporozhets, A.V.Zarubin,
V.E.Zhiltsov and L.S.Zolin o

Tensor Analysing Power Tyg in d+12C = p+X up to 9 GeV/c

L.S.Azghirey, S.V.Afanasyev, E.V.Chernyh, A.P.Kobushkin, V.P.Ladygin, S. Nedev

L.Penchev, = C.F.Perdrisat, N.M.Piskunov, V.Punjabi, [.M.Sitnik, G.D.Stoletov,

E.A.Strokovsky, A.L.Syamtonov, S.A Zaporozhets

Tabauna 32
Inelastic scattering

LHE

First inelastic scattering d, d * Ty results on hydrogen and carbon at 4.5 and 5.5 GeV/c .
L.S.Azghirey, E.V.Chernyh, A:P.Kobushkin, P.P.Korovin, B.Kiihn, V.P.Ladygin,
S.Nedev, C.F.Perdrisat, N.M.Piskunov, V.Punjabi, LM.Sitnik, G.D.Stoletov,
E.A Strokovsky, A.L.Syamtonov, S.A.Zaporozhets

TaGJmua 33

Pion production with polarized deuterons

LHE
dC=n+Xat 90°, dp=> n+X from 4.2 to 9.5 GeV/c decrease with energy

G.S.Averichev, G.Agakishiev, M.E.Asanova, Yu.T.Borzunov, N.Ghiordanescu,"

L.B.Golovanov, Ya.G.Guseinaliev, 1.Zborovsky, Yu.l.Minaev, N.S.Moroz, A.S.Nikoforov‘,
Yu.A.Panebratsev, ~M.Pentia, E.V.Potrebennikova, S.V.Razin,, M.K.Suleimanov,
A.P.Zvinev, M.V.Tokarev, E.I. Shahaliev, S.S. Shimansky, G.P.8koro, V.1.Yurevich.

Predicted by A.M.Baldin

Continuation — new results .
A.A.Baldin, L.G.Efimov, -V.S.Pantuev, S.N.Filippov, V.V.Borisov, T.A.Golubeva,
V.S.Korolev, K.V.Mikhailov, S.V.Semashko
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¢ Tensor polarized d fragmentation from 6.2 to 9 Gev/c into cumulative mesons — together

with Japaneese group

Yu.S.Anisimov, S.V.Afanasiev, L.S.Zolin, A.Yu. lsupov V.T.Kolesnikov, A.G.Litvinenko,
A.lMalakhov, A.S.Nikiforov, V.V.Perelygin, S.G.Reznikov, P.K.Rukoyatkin,
A.Yu.Semenov, I.A.Semenova, W.Wakai, T.Iwata, T.Kageya, Y.Myiachi, M.Fujieda,
S.Fukui, N.Horikawa, K.Koba, T.Matsuda, T.Hasegawa, A.A.lzotov. M.V.Tokarev,
E.LShahaliev, S.S.Shimansky, G.P.Skoro, V.I.Yurevich

Taomua 34
International Collaborations

LHE

An important role played N.M.Piskunov in the collaboration with B.Hersman from New
Hampshire. An experiment on search for A — A dibaryon production in dd scattering was
suggested. N.M.Piskunov involved other physicists in these problems.

LHE at SATURNE II

The collaboration with C.Perdrisat, V.Punjabi and Saclay (LNS) (J.Arvieux, A. Boudard
R.Beutey, E.Tomasi-Gustafsson, etc.) was established in 1991. It continued and was very
fruitful: deuteron was explored in a wide range of energies in a coherent way. The dp
experiments (T,o and Kg) BES were carried out. T,y was measured in the break-up on
hydrogen. The polarimetry resulted into the HYPOM array

J.Arvieux, C.F.Perdrisat, E.Cheung, J.Oh, Y.Yonnet, M.Boivin, E.Tomasi-Gustafsson,
A.Zghiche, A.Boudard, V.Punjabi, V.Ladygin, L.Penchev, 'N.Piskunov, LSitnik,
E.A.Strokovsky, S.Belostotsky, V.Vikhrov, R.Abbeg

Tabmuua 35
Experiment with polarized protons

LHE

For the first time, at the LHE JINR Synchrophasotron, an experiment with the polarized
proton beam was carried out. Beams of polarized protons (Pg=0.5) at Ty;, from 0.71 to
3.61 GeV, and intensity protons/spill were studied. The p—C analysing power at 1.46 and
3.61 GeV was measured at two scattering angles. Moreower, analysing powers of
scattering on bounded and free nucleon were compared and an analysing power of proton-
carbon scattering inelastic channel was determined.

Moscow State University:

E.V.Anoshina, V.A.Bodyagin, K.A.Chikin, A.M.Gribushin, N.A.Kruglov, L.I.Sarycheva,
I.N.Vardanyan, A.A.Yershov

LHE JINR: :

A.D Kirillov, P.A.Rukoyatkin
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Tabmua 36
Scientific program

LHE

* Search for Non-Nucleon Degrees of Freedom and Spin Effects in Few Nucleons Systems,

* Responsible for the LHE programme: A.M.Baldin, N.M.Piskunov. :

* Except the JINR Member States participates: Belgium, Canada, Framce, Germany, Ttaly,
Japan, Spain, Sweden, Switzerland, CERN, USA. Study of polarization characteristics of
different reactions. with polarized and unpolarized protons and nuclei in inclusive,
exclusive and correlation experiments. Following Programmes exist:

* INESS-ALPHA: N.M.Piskunov, E.A.Strokovsky,

* PPMT Polarized Proton target: N.M.Piskunov, Yu.A.Usov,

* BES: L.M.Sitnik, L.S.Azghirey, .

* DELTA SIGMA: L.N.Strunov, V.I.Sharov,

* UPK: V.V.Glagolev,

* MASPIK: L.S.Azhgirey (data analysis),

* ANOMALON: L.A.Golutvin, V.V.Perelygin, L.S.Zolin,

¢ SPIN: M.Finger

Ta6anua 37
Program SPIN — mainly LNP (1972—1991)

* JINR: :
J.Exnerovd, V.N.Fominykh, M.N.Fominykh, I.I.Groniova, B.S.Neganov, V.M.Tsupko-
Sitnikov, A.Vdovin, R.Drevenik, M.Finger, M.J.Finger, A.Janata, Yu.M.Kazarinov,
T.LKracikovd, N.A.Lebedev, M.V Lyablin, V.N.Pavlov, A.F.Pisarev, D.E.Shabalin,
M.Slunecka, L.N.Somov, A.D.Stepanov, Yu.V.Yushkevich,

¢ Czech Republic:
P.Cizek, J.Englich, J.Kvasil, D.Nosek, J.Novotny, J.Prochizka, M.Petrik, M.Rotter,
B.Sedldk, M.Trhlik, P.Hedb4vny, Z.Janout, A.Jankech, J.John, J.Konicek, A.Machovs,

P.Malinsky, J.Slovak, P.Simecek, T.Tethal, J.Zafar, V.Benda, J.Navrdtil, D. Novédkov4, -

I.Ota, J.Rikovskd, J.Soucek, M.Vobecky, J.Dupsk, K.Hladil, E.Simeckovd, M.Koldc,
T.Lesner, K.Svec, J.Dupik,

* Slovaque Republique: R.Horvat, V.Streit, P. Wiesenganger,

* North Corea: Khan Khen Mo, ° -

* Mongolie: S.Davaa,

* Poland: H.Lizurey, M.Budzinski,

* Russia: A.L.Erzinkian, V.P.Parfenova, V.S.Spinel, L.1.Menshikov, G.M.Gurevich et al.,

* Ukraine: P.Gopych, V.A.Deryuga, A.F.Shchus, A.Zalubovsky,
* Armenie: A.Danagulyan,

¢ Belarus: V.G.Baryshevski et al.,

* Vietnam: Do Kim Tyung,

* Belgium: L.Vanneste et al.,

* United Kingdom: W.D.Hamilton et al.,

* Finland: P.O.Lipas et al,
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Germany: U.Keiser et al,,
Greece: K.Kalfas et al.,
Yugoslavia: L. Anicin, M.Veskovich et al.

Tabnuua 38
Spin observables in neutron-proton
elastic scattering

LHE in PSI (1992—1995)

J.Amold, B. van den Brandt, M.Daum, Ph.Demierre, R.Drevendk, M.Finger, M.J.Finger,
J Franz, N.Goujon, W.Hajdas, P.Hautle, R.Hess, A.anata, Z.F.Janout, R.Koger,
J.A Konter, H.Lacker, C.Lechanoine-Leluc, F.Lehar, S.Mango, Ch.Mascarini, D.Rapin,
E.Rossle, P.A.Schmelzbach, H.Schmitt, P.Sereni, M.Slunecka, R.Stachetzki, A.Teglia,

B.Vuaridel

Tabnuua 39
Target, neutron beam, polarimetry, etc.

New polarized proton target — MPT

N.G.Anischenko, N.A.Bazhanov, B.Benda, N.S.Borisov, Yu.T. Borzunov, V.F.Burinov,
G.Durand, A.P.Dzyubak, A.V.Gevchuk, L.B.Golovanov, G.M.Gurevich, A.Kovalev,
A.B.Lazarev, PhLeconte, F.Lehar, A. de Lesquen, A.A.Lukhanin, V.N.Matafonov,
E.Matyushevsky, S.Mironov, A.B.Neganov, N.M.Piskunov, Yu.A.Plis, S.N.Shilov,
Yu.A.Shishov, P.V.Sorokin, V.V.Teterin, S.Topalov, V.Yu.Trautman, A.P.Tsvinev,

Yu.A.Usov

Polarized quasi-monochromatic free neutron beam

A.DKirillov, L.N.Komolov, A.D.Kovalenko, E.A .Matyushevsky, A.A.Nomqﬁlov,
P.A.Rukoyatkin, V.I.Sharov, A.Yu.Starikov, L.N.Strunov, A.L.Svetov

Simultaneous proton-proton polarimetry
d+p=p+p+n) ‘
A.N.Prokofiev, V.V.Vikhrov, A.A.Zhdanov, L.S.Azhgirey, N.M.Piskunov, G.D.Stoletov,
F.Lehar

Absolute deuteron beam polarization
Polarimeter ALPHA: d + p forward elastic scattering at 3 GeV/c
Data acquisition
Responsible: S.A.Zaporozhets
Experiment

Responsible: V.1.Sharov
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Tabnnua 40
Measurement of the total cross section difference Ac. in np transmission
~at 1.19, 2.49 and 3.65 GeV

B.P.Adiasevich4, V.G.Antonenko®, S.A.Averichev L.S. Azhzxrcy . 1. Ball5
N.A. Bazhanov B. Bcnda‘ N S. Borlsov Yu.T. Borzunov E.lL Bunyatova V.F. Bunnov
EV Chernykh S.A. Do]gn G Durand®, A.P. Dzyubak AN. chorov V.V Fimushkin'
IM. Fontame5 V.V. Glagolev L.B. Golovanovl D.P.Grosnick’, G.M. Gurevxchm
D.A. Hlll A V. Karpumnl, T E. Kasprzyk B.A.Khachawrov®,  A.D.Kirillov! .
N.L Kochelev . Al D Kovalenko!, A, l Kovalev6 M V.Kulikov', V.P.Ladygin',
A.B.Lazarev’, F.Lehar®, A. de Lexquen M.Yu. beurg D. Loprano9 A.A.Lukhanin7,
P.K.Maniakm;I V.N.Matafonov?, E.A. Matyushevsky G. Mgebmhvrll : S. V.Mironov’,
A.B.Neganov', G.P. Nrkolaevsky A.A.Nomofilov!, YuK. Pllxpenko l.L.Pisarevz,
N.M.Piskunov',  YuA. Phs Yu.P.Po]unm4 V. V Polyakov A. N.Prokoﬁev°,
D.A.Ronzhin2 P.A. Rukoyatkm JL. Sam5 V. l Sharov S.N. ShllOV s Yu.A.Shishovl,
V.B.Shutov!,  P.V.Sorokin’,  H.M.Spinka’,  A.YuStarikov!, G.D. Stoletdv
E.A. Slrokovsky , LN Strunov’ A. L Svetov', V V.Teterin?, S.V. Topalov
V.Yu. Trautman AP.Tsvinev', Yu A.Usov?, V.V.Vikhrov®, V.I. Volkov!, A.A.Yershov!?
V.P.Yershov', S.A.Zaporozhets , A.A.Zhdanov6
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Tatnuua 41
SMC (NA47) at CERN

LPP at CERN

B.Adeva, E.Arik, A.Arvidson, B.Badelek, M.K.Ballintijn, G.Bardin, G.Baum,
G.Berglund, L.Betev, R.Birsa, P.Bjorkholm, B.E.Bonner, N. de Botton, F.Bradamante,
A .Bressan, S. Biiltmann, E.Burtin, C.Cavata, D.Crabb, J.Cranshaw, T.Cuhadar, S.Dalla
Torre, R. van Dantzig, A.Deshpande, S.Dhawan,. C.Dulya, A.Dyring, S.Eichblatt,
J.C.Faivre, D.Fashing, F.Feinstein, C.Fernandez, B.Frois, J.A.Garzon, T.Gaussiran,
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M.Giorgi, E. von Goeler, A.Gomez, G.Gracia, N. de Groot, M.Grosse Perdekamp,
E.Gillmez, D. von Harrach, T.Hasegawa, P.Hautle, N.Hayashi, C.A.Heusch, N.Horikawa,
V.W.Hughes, G.Igo, S.Ishimoto, T.Iwata, E.M.Kabuss, T.Kageya, A.Karev, H.J.Kessler,
T.J.Ketel, A.Kishi, Yu.Kisselev, L.Klostermann, D.Krimer, V.Krivokhijine, W.Kroger,
J.Kyynirdinen, M.Lamanna, U.Landgraf, J.M. Le Goff, F.Lehar, A. de Lesquen,
I Lichtenstadt, M.Litmaath, S.Lopez-Ponte, M.Lowe, A.Magnon, G.K.Mallot, F.Marie,
A.Martin, J.Martino, T.Matsuda, B.Mayes, J.S.McCarthy, K.Medved, G. van Middelkoop,
D.Miller, K.Mori, J.Moromisato, A.Nagaitsev, J.Nassalski, L.Naumann, B.S.Neganov,
T.O.Niinikoski, J.E.J.Oberski, A.Ogawa, C.Ozben, A.Penzo, C.Perez, F.Perrot-Kunne,
D.Peshekhonov, R.Piegaia, L.Pinski, S.Platchkov, M.Plo, D.Pose, H.Postma, J.Pretz,
T.Pussieux, J.Pyrlik, LReyhancan, A.Rijllart, J.B.Roberts, S.Rock, M.Rodriguez,
E.Rondio, A.Rosado, 1.Sabo, J.Saborido, A.Sandacz, 1.Savin, P.Schiavon, K.P.Schiiler,
R.Segel, R.Seitz, Y.Semertzidis, S.Sergeev, F.Sever, P.Shanahan, E.P.Sichtermann,
G.1.Smirnov, A.Staude, A.Steinmetz, U.Stiegler, H.Stuhrmann, M.Szleper, K.M.Teichert,
F.Tessarotto, M.Velasco, J.Vogt, R.Voss, R.-Weinstein, C.Whitten, R.Windmolders,
R.Willumeit, W.Wislicki, A.Witzmann, A.M.Zanetti, J.Zhao
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KOTEPEHTHBIE NIPOOECCHI B AIPAX H KPHCTAJUIAX

Hpodreccop I0O.I A6OB

[Ipexne Bcero s MONB3yIOCh CiyyaeM, YTOObI BHIPA3UTh NPH3HATEBHOCTS PYKO-
BopctBy OUSIH 1 YueHoro cosera HHCTHTYTa 32 OKA3aHHYIO MHE YECTb BBLICTYITHTH
Ha 100uneifHOM 3acefaHuH CecCHH YUeHOro cosera.

B cBoeM BHICTYIUIEHHH 5 B KpaTKoii thopMe OCTaHOBIIIOCH HAa HCTOpUM OGHapy-
XeHHs cnaboro HyKJIOH-HYKJIOHHOIO B3auMofeicTBus, caenantoro 8 UTD®, 3artem
MOAYEpKHY 3HadeHue Bxknama JIH® OUAM B passurue uccnegopanuit B 3700
06nacTi H, HakoOHell, PACCKAXy O HEKOTOPHIX IUIaHaX Halleil COBMECTHOMH AesTeb-
HocTH Ha peakrope UBP-2. B10T noKnan HH B KOeM cilyyae Henb3s paccMaTpHBaTh
Kak 06rmHbI 0630p. [ToeTOMy 51 3apaHee MPHHOIY CBOM M3BHHEHMs BCEM CBOMM
m1yOoKoyBaXXaeMbIM KOJIEraM KakK y HAC B CTpaHe, TaK M 3a pybexoM, a Takxe
LEeNbIM KOJUTEKTHBAaM aBTOPOB, KOTOphle He GyayT MHOW yrnoMsaHyTH. Lens noxcnana
orpaHyYeHa TeM, 4To OBUIO OTMEYEHO BbILIE.

Bnepssie cnafoe HyKIOH-HYKJIOHHOE B3auMofeicTBHe Obulo OOHapyXeHO B
HTO® B 1964 rony [1]. Habmoganu acMMMETPHIO HMCHYCKaHMS Y-KBAaHTOB OTHO-
CHTENILHO HalpaBleHUs NONIPH3alMH Ny4Ka HEHTPOHOB B NpoLlecce paiHaluoOHHO-
ro 3axBaTa HEHTPOHOB SAPaMH KaIMHs

Peructpuposanu y-kBauth ¢ dHeprueii 9,04 MsB, KOTOpble BbIAENSIOT MEpexol
+ +
1" - 0" ¢ B0o3byxnEHHOTO KOMIayHA-AAEPHOrO COCTOSHHS Ha OCHOBHOE COCTO-

SHHE sIpa Hicy, OuesunHo, uTo 310 M1-nepexon. OnbIT 6bL1 NOCTABNEH MO NpEt- -

noxenuio H.C.I1anupo, XxoTopslil ycMOTpesn OHOKY, ZOMYIEHHYI0 HALLIUMH Mpex-
LIECTBEHHUKAaMH B OLIEHKE BEJTHYHHBI oxHuaaeMoro s¢exra [4]. B3aswuuch 3a 5TOT
aKcnepuMenT, Mbl ¢ I1.A. KpynuMuKuM npUOuIn K BHIBOAY O TOM, YTO HEOOXOAHUMO
H3MEHUTb MOCTAHOBKY SKCIIEPUMEHTA TaK, 4YTOObI ObUIO BO3MOXHO OYEHb YaCTO
cpaBHMBaTh 3(PEeKTH Ha NONSIPHU3OBAHHOM H HENONsIPU30BAHHOM IydKaX HelTpo-
HOB MIOM OYEHb YacTo, MHOIO0 pa3 B CEKYHOY, PeBEpCHPOBATL HanpaBieHUe
NMONApU3aUNHU NyYyKa HEHTPOHOB C LENBIO NMOAaBieHHs BIIMSHHUA HecTabuIbHOCTEH
MOTOKa HEHTPOHOB U perucTpupywoLie annaparypst. SIapo kaamus 6pu10 BbIGpaHo

«
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Puc. 1. JuarpamMma panHaLHOHHOrO 3axBaTa HEHTPOHOB B s-BOJIHE:
a) B CUNBLHOM B3auMoneHcTBHU O3 ydacTH c1aboro HyKIOH-HYKJIOH-
HOTO B3aHMOREHCTBHA; 6) ¢ yuacTHeM cnaboro B3aHMONEHCTBHS

He cnydaiino. CedeHHe 3axBaTa TEIUIOBBIX HEHTPOHOB AApaMM KaaMHs NOYTH
LeNHKOM OMNpefensieTcs pe30HaHCOM NpH 3Hepruu HeliTpoHos E = 0,17 3B. Bro

+ -
s-pe3oHaHc ¢ KBaHTOBbIMH uncnamu 1. Kak useecto (Teopema Bondenuiteiina),
NpyU COXPAaHEHHWH YETHOCTH 3axBaT S-HEHTPOHOB HOJIKEH NPHBOAHTL K cepH-

YeCKH-CHMMETPHYHOMY HCMyCKaHMI0 Y-KBaHTOB. OOHapyXeHHe KOppensuuu Pnky

MEX[y HanpasieHusMn nonspusaunn P nyuka HeiTPOHOB W MMNY/IbCA Y-KBAHTOB
kY CBHAETENbLCTBOBATO Obl O HAPYLIEHWH YETHOCTH, TaK KaK 3Ta KOppensauus uiMe-

HAE€T 3HAK NpPH HHBEPCUM KoopauHar. [Ina obGHapyXeHHs TakoH KOppeistuuu
Jlyduie BCETO pacnosiaraTb JAETEKTOPHl Y-KBAaHTOB BJOJNb WM NPOTHB HanpasieHUs
nonspu3alMy nyyka HedTpoHoB. HecoxpaHeHue 4eTHOCTH B YKa3aHHON peakuuH

+
(bH3H‘lCCKH Oo3Havano 651, YTO BONHOBa:dA q.')yHKuHﬂ ANEPHOr0 COCTOAHHUA 1" Ha-ca-

MOM JejI€ COOEPXHUT NPUMECH COCTOAHUA l_, T.e. yTO cnaboe B3aUMOMENHCTBHE B
A0pe CMEUIHBACT 3TH COCTOAHHUA. Ons toro, yToOBl 3TO CMeluBaHHe ObUIO 3ameT-

- +
HbIM, HEOOXOAMMO, COIJIACHO TEOPHH BO3MYLIEHMH, 4TOOBI psitoM ¢ ypoBHeM |7 B

BO30YX/IEHHOM s/Ipe KauMus 1404 naxonunes yposets 17 [4]. C apyroit cTopotsl,
€CNY TAKOW YPOBEHL €CThb, TO € HeM30EXKHOCTBIO ROMXKHA BO3HMUKHYTH P-ueTHas
xoppensuus suna P (k¥ kY)’ rae k — umnynbc BXOoAsulei pannauuy, T.€. nana-

IOIMX Ha MHUiIeHb HelTpoHoB. A oOHapyXeHHs Takoii KOppensuuy BeKTOp
NONApH3aLUNH HEHTPOHOB ROMXKeH GbITh OPHEHTHPOBaAH HOPMANBLHO K MJIOCKOCTH
peakuny. BnusHue P-ueTHOH KOppeNsLUMHM HCKIIIOUANOCh MOCTAHOBKOH 3KCMEpH-
MEHTa, YTO OBIIO MOATBEPXAEHO CMNELUHANbHLIMH KOHTPONbLHBIMH HM3MEPEHHSAMH.
HerpynHo ybeauThcs B TOM, YTO OTHOIUEHHE aMIUVIMTYR cAaboro H CHABHOIO

B3aMMOJICHCTBUII HYK/IOHOB B SApax UMeEET MNOPSANOK BENHYMHB F ~ 1077 [4]. Ons
oGHapyxeHHs P-HedeTHOro aghekTa HyXHO BbIOHpATh TaKHE peaklHH, B KOTOPHIX
P-neuernnie 3chdexTsl ycuieHb Ha HECKONBKO nopsakoB. Knaccudukauus me-
XaHU3MOB YCHJIEHHs P-HEYETHBIX fBACHUH npuBoauTca B [4]. Pu3HUEecKHi cMbich
MEXaHH3MOB YCW/IEHHA, BO3HHKAOMIMX B OAHHOH PEAKUMH, MOXHO MOSCHHUTS,
ucnonb3ys auarpammHyio TexHuky (puc.l). Ha puc.l,a unsobpaxen npouecc
panHaLMOHHOro 3axBaTa HEliTpOHOB sapamu 6e3 yuacTis cnaboro B3auMOREHCTBHSA.
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Onycxax CbaI!OBble MHOXHTENH, aMIUIMTYRY 3TOro npouecca MOXHO 3alucarth g

Buae [5):
1, P 1
S =T, E—ES+(i/2)I"S<M]>’

me F": — HeATpOHHad s-wMpuHa, E — sueprus Heiitpona, E. — pe3oHaHCHoe

3Ha4YEHHE dHepTuH HeitTpoHa, I'| — nonnas s-mmpuua, (M1) — amnantyna Ml-

nepexona 1¥ — 0* 8 peakuun ”3Cd(ny)“4Cd. Iuarpamma cnipasa (puc.1,6) onu-
CbIBAET TOT X€ caMblil npouecc 1o KaHany cnaboro B3auMOAEHCTBHS:

s|H,|p) 5

o= : - . (E1), ,

5 n (E—ES+(1/2)I’x)(E—Ep+(1/2)l‘p)
rae (slelp) —  «cnabbtii» MaTpUUHBIA JNIEMEHT, KOTODHIit OTBETCTBEHEH 3

+ 14 - o
NpUMeELIMBaHUE K cocTosHuio 17 sagpa 1Cd cocrosuus 17 senexcteue cnaboro

B3aUMOIEHCTBHA. Ep, Fp — 9Heprus M wupuHa p-yposus, (E1) — amnnutyna

ucnyckanusi El1-kBanta B nepexone 1~ — 07, Onun u ToT Xe HeilTpoH OaHOBpe-
MEHHO HIET MO [ABYM «MyTSM», ABYM KaHalaM pEaKkUHH, HH OAMH H3 KOTOPBIX
BHIKJIIOYHTE HEBO3MOXHO, H 6ECCMBIC/IEHHO TOBOPHTH, 110 KAKOMY M3 3TUX KaHAIOB
HeliTpoH Bowen B Aapo. Ecau 66t 370 Gb10 BO3MOXHO, HHTEpGhEPEHLHS OKa3anach
6bl" paspyiuetHoil, P-neyerHslit achdext 6pin GBI MPONOPUHOHANEH KBagpary cia-
60ro MaTpHYHOIO 3JIEMEHTA. ‘
 CuTyauus HallOMMHAeT M3BECTHBIl MBIC/HMBII SKCMEPUMEHT MO aMppaki
3NEKTPOHOB Ha ABYX wenax. UnrtepdepeHunonnnil apdekr cyumectsyer, ecnu obe
wenu OTKpHTH. B maHHOM cnydae 06e «ienH» OTKPHITH M aMIIMTYyIa Npolecca
ectb cymma ammutya f =f  +f, - B sTOM cnyuae mpencrtaBnseTcs OYEBUAHBIM,

4yTo ni0boii P-neueTHpiH achdekT (aCHMMETPHS HCMYCKaHHS Y-KBAHTOB OTHOCHTENIb-

HO HanpasjieHHsi TONAPU3ALMH WM LMPKYISApHas MONApH3auMs Y-KBAaHTOB, €CIIH -

NY40K HEATPOHOB He MOJIAPH3OBaH) A0JIKEH ONPENeNATLCS OTHOWEHHEM AMIUTHTY,
j}p/f“. Toraa nonyuum

fol . (H,) (EI);<HW) (E1)
£ | T |E-E,+G/2T,| (M1)™ D (M)

=RF.

3peck F~ 107, R — thaktop cymMMapHOro ycuneHust P-neuetnoro apdekra. Moc:

KOJIbKY HEPrus HEHTPOHOB ONIU3Ka K s-pe3oHaHcy, E — Ep ~E - Ep ~ D 6nu3Ko

K CpefHeMy pacCTOSHHIO MeX/y YPOBHAMH KoMnayHa-aapa D. Iepeeiit MHOXHTEND .
OnpeAesnseT Tak HalpiBaeMoe Auniamudeckoe [4] yeunenne sthdexTa, obycnosnet-
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joe GJIN30CTHI0 YPOBHEH C NPOTUBOTIONOXHOR YETHOCTDHIO. CrnenosaTtenbHo, HYXHO
gpIOMPATh AIPa C BLICOKO MIOTHOCTBIO BO3OYKIEHHBIX COCTOSIHUIA, B 3TOM Cilyyae
ypOBHH C ONMHAKOBBIM CTIHHOM H NPOTHBOIIONOXHOH 4ETHOCTHIO MOTYT OKa3aThCA

pacrolOXEHHBIMH O4EHb 6au3K0 ApYr K Apyry. Aapo 4cg YIOBJIETBOPSAET 3TOMY
tpeGoBanmio.  BTopoil  MHOXHTENb — TOXe JaeT  yCWIeHHe,  Tak KaK
(E1)/{M1) ~ ¢ /v ~ 10, rae v — CKOPOCTb HYKIIOHOB B S]IP€, € — CKOPOCTH CBETA.
Dror (akTop ycuaeHus MONY4Wl Ha3BaHHE KMHEMATHYECKOro. 3aberas Bnepen,
OTMETHM, UTO p-ypoBeHs 1™ B anpe 1404 6uun peiicrurensho o6uapyxen B JHD
OUSIH. On pacnonoxeH mMpH 3HEPTHH HEATPOHOB E =7 3B [6]. Ecnu B npouecce
paNMaLMOHHOTO 3aXBaTa HEATPOHOB YETHOCT HE COXPAHACTCH, TO B YI/IOBOM pac-
fpefeNeHHH BTOPHYHOM (Bbixoasimeii) pagvauny (Y-KBaHTOB) ROJMXEH MPHCYTCTBO-
BaTh NCEBOCKAIAPHBIR WieH Pnky:

ok v
"W(0) ~const| 1+ aP,l TIEYT =const (1 + aP" cos 0),
Y

e © — yron Mexay HampaBleHMAMH BEKTOpa MONApU3aliM Nyuka HelTpOHOB

P 1 uMnynbpca Y-KBaHTOB ky, a — xoatpduument acummerpud. Iycts umnynsc
n

Y-KBAaHTOB HAMpaBleH BAONb WM MPOTHB HANpaBIEHHs MOJAPU3AUMM My4Ka HEHT-

pOHdB. Nt N~ — uucno oTcyeroB AETEKTOpa Y-KBAHTOB AN NBYX YKa3aHHBIX

OpHMEHTAlMIl MONIPHU3AUMK MyYKa HEHTPOHOB W MMMYIBCA Y-KBAHTOB. Torga xo-

sppUUMENHT acUMMETPHH MOXeT GbITb HailieH U3 paBeHCTBa:

+ -
N'-N_ =aP cos 0.

NtsNT "

3HaK ycpefHeHHs KOCHHYCa O3HAYaeT yCpefHeHHE YIIOoBOro pacnpefeneHis ucny-
CKaeMOTO Y-M3NlyueHHs ¢ YYeToM peanbHoil (ne «TOYEYHOI») TEOMETPUH YCTa-
HOBKM. MlckOMas acHMMETPHMs MCNYCKaHHs Y-KBaHTOB, KOTOpas JO/XHa Onpele-
NATHCSH OTHOIIEHHEM aMIUTHTYR fs » /. - RF, Kax MOXHO 110Ka3aTh, HMEET BUI [51:

ol PRy @) ey .
a"Y_(E—Ep)2+(1/4)rp2 2 (M) E-E, (MD)

T.c. NIEHCTBUTENLHO OTIPENENSETCs OTHOUIEHHWEM YKA3aHHBIX aMIINTYyd. Hamepse-
Masi aCHMMETpHs cBA3aHa ¢ RF COOTHOLIEHHEM [3.4]:

a=2ARF.

KoaguuueHT A onpeaensercs CNHHaMH MCXOJHOIO, NPOMEXYTOYHOIO M KOHEH-
HOTO- SHEPHBIX COCTOSHHA M MY/IBTHIONBHOCTBIO I€pexona.- SIBHBIL BHA ODTOTO
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1)

Puc. 2. Cxema pacnana dapa 44" 8 obnacn Bbx;ﬁo.
" Mt Mi (ED) KO3HEPIHYHbIX NEPEXON0B 150t 52"
%4- 8,48 9,04
nicd Mb>oB M5B
2+
e enm—— () +
nacy 0

MHOXMHTENA 31eCh.HET HeoOXOOUMOCTH BOCOPOU3BOANTE, cM. [3,4]. B nanHOM cny-

Yae J18 mepexofa Ha OCHOBHOE COCTOSIHHE Sfpa 14cd sror K03¢hHULUHEHT paBeH

enununue. Hurepecylomas Hac 4acTh cXeMbl pacnafia sapa noxasaHa Ha puc.2. Bax-

. + O
HO 0OpaTHTh BHUMAHUE Ha TO OOCTOATENHLCTBO, 4TO Kpome M1-nepexona 1™ — O+

¢ sHeprueii 9,04 MaB psagoM pacnonoxen rnepexon 1rs2te sHeprueii 8,5 M3B.
Koatppuunent A mis aroro M1-nepexona umeer NpoTHBOMONOXHBII 3HaK. TloaTo-

My Ans Belenenus nepexopa 17 — 07 mpumuoch permcrpupoBaTh Y-KBaHTHI ¢
. 3Heprueil, npesocxopsueil 8,5 MaB, uto cHU3MNO ckopocTh Habopa uHbopMauy.

CxeMa DKCrepHMEHTANbHOH YCTAHOBKHM MokasaHa Ha puc.3. [lonapusosanHbiii
NYYOK HEHTPOHOB NOMYYATH METOROM MOJTHOTO OTPAXEHHS HEHTPOHOB OT CHCTEMBI
HAMATHHYEHHBIX KOOAIBTOBBIX 3€pKal, KOTOple (DOKYCHPOBaIH TNYYOK Ha
MUIIeHy. MuIleHpi0 CAyXWia acTHHa METIMYECKOro KanMus. Brixoousumii
U3 MONApH3aTOpa NMY4OK ObUT MOMAPHU30BAH B BEPTHKAILHOM HANpaBIEHWUH, HOpP-
MaIbHO K MJIOCKOCTH peakuud. CreunanbHbii 971€KTPOMarHuT NoBopayHBan Bek-
TOp mossgpu3auuy Ha 90° B Ty MM HHYIO CTOPOHY TaK, YTO BEKTOP NONApH3alMH
NpUHUMAT  TOPU3OHTANbHOE TmojoxeHue. Jlaree Ha Myuke pacronaraaochk
ClenManbHOe YCTPONicTBO AN GHICTPOro pesepca Hanpasnelus nonspusaumu [7].
DTo  yCTpOWCTBO TMO3BOMANO OCYWECTBISATh PEBEPCHPOBAHHE HANpPaBIEHHA
nonspusauui ¢ uacroroil 10 I'u. Ing menonspusauuu ny4yka HEHTPOHOB B IIYHOK
NEepPUOANYECKH BBOAHIM IIMMM — HEHAMarHUYEHHYIO MIAacTHHY Xene3a. I'amMa-
KBaHThI, BHIXOAMBLINE W3 MUIIEHH, PETUCTPHPOBAIN ABYMS CUHHTH/UIALIMOHHBIMH

JETEKTOpPAaMH HAa OCHOBE€ MOHOKPHUCTA/NIOB HWOAHUCTOIO HATpPUA, aKTHBUPOBAHHLIX:

TaniveM. JeTeKTopsl pacnonaranuch BIO/Ib M NPOTHB HaNpaBleHUd MONSpH3alUH
Iy4Ka HEHTPOHOB, T.e. C/eBa M ClpaBa OT [Majalollero Ha MHIUEHL MNy4Ka.
KoMmOuHauusa ABYX HIEHTHYHBIX, PacHOMOXEHHBIX TakMM 00pa3oM [eTeKTOPOB
CNYXHUIA UeNy NOofaBNeHus npuOOpHON acuMMETpHH.

Bout monyueH pe3yabrar:

a=(-4,1+08)10"*

IMockonbKy B [JaHHOM clyyae CyMMapHOe ycuieHue R ~ 103, Nnony4yeHHas

aCUMMeTpHUs XOPOLIO COINacyeTcs ¢ 0XHA2EMOH Ha ypOBHE ~ 1074, OnHoBpeEMEHHO
H3MePS/IM aCHMMETPHIO B IIMPOKOM MHTepBasie dHeprui, rae adipekt nogasngncs
BCEACTBHE CNy4ailHOTO pacnpefefeHHs 3HakoB KoagduLuueHTa A, a TaKxe H3-3a
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YCTAHOBIEHHBIH B Kanane peaktopa; 2 — Ko-
6a1bTOBBIE 3EpKANa noiaspusaropa; 3 — 31eKT-
POMArHHUT NONAPH3ATOPA; 4 — 3INEKTPOMArHHUT,
clyXallHi A [MOBOpOTa CNIHHA HEHWTPOHAa H3
BEPTHKANLHONO B FOPH3OHTAIbHOE Hanpas-

Puc. 3. CxeMa yctauoBku: /| — xonaumarop, QZZZZZ?‘ZI mm”“\ISSSSSSSE\
i
\

/

nexue; 5 — cnun-aunnep; 6 — OGeToHHas L

cTeHa, 7 — MarHMTHLI Hejitporoson; 8 — B\
JIMTHEBas 3acnoHKa; 9 — wsuweHs, /0 — 3 Ll
KpHCTA/UTB! HOMucTOro Harpus; 11 — doro-

NEKTPOHHbIE YMHOXuTend (D3IY);, 12 —
marHuTHag 3awmta ODY; /3 — Kkaryuku, cos-
naolme (pUKCHPOBAHHOE MAarHWTHOE noJie Ha
ofpasie mis% NMpenoTBpalleHys Aenonsph3alnm
ny4Ka HEHTPOHOB

7

=
-

0

H =
=) ;

e

>‘<

3HauMTeNnbHOTO BKiana El-nepexonos, wist KOTOPLIX KHHeMaTHuecKHil (hakTop cTa-
HoBUTCA PaKTOPOM MONABNEHMUS, A He ycunenus P-neuetnoro addexrta. Onnum m3
KOHTPOJBHBIX ONBITOB CHYXHI MOMCK P-4eTHOH KOppensuuu, QIS 4Yero BEKTOP
MoJSpH3aLKMY OPHEHTHPOBAH BEPTHKIbHO. BBUIO MOKa3aHo, uTo P-uetHas Koppe-
nSUMS He MOXET AaTh 3aMeTHOro BKiana B Habnwonaemelii P-HederHbiil 3¢dexT.
Jenongapusaiys nyyka TakXe NpHBORMIA K Hcue3HOBeHHIO adexTa.

Ecnn ny4ox HeliTPOHOB He NMONIPH3OBaH, TO HHTepepeHHHs aMIIHTYA, H300-
paxeHHBIX Ha pHC.l, J0/MXKHA NPHBOAUTE K BO3HUKHOBEHHIO P-HeueTHOM uMpKy-
JIIPHOI MoNApM3alMK Y-KBaHTOB. B cnyyae uccnenyemoil peakuuu ee BenHuHHa
paBHa:

Py= 2RF,

T.e.” BenuuuHa 3adexta He 3aBucHT OT KoadduuuenTa A u Het neoGxoauMocTH

+ + . :
CTPOro OTHENATh APYr OT ApYra Mepexonsl 1" 0" u 1" = 2" Taxoii ske-
nepumeHT Ob1n1 Boinonted B CLUA rpynnoii npod. P.Bunscouna [8]. Bein nonyuen
pe3ynbTar

P, =(-60%15) 1074
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OOparumcs Ternepb X APYroMy MpOLECCY, KOTOpPbLI BCETda CONPOBOXAAeT
pALIHALIMOHHBIA 3aXBaT HEHTPOHOB, — YNPYroMy paccesiHuio HedTponos. B I'pe-
nobne (Ppanuns) B cemugecatsix rogax Obiiu obHapyxeHbl P-HEYETHbIE HEHTPO-
HoonTHuecKHe siBneHusd. Peub uaeT O BpallleHHH CNIHHA HEHTPOHOB B TUIOCKOCTH,
HOPMAITbHOM K HalpaBlieHHIo MMIYIbca HEHTPOHa NPH NPOXOXAEHHH MONEPEYHO-
HOJIIPH30BAHHOTO Ny4Ka HeHTPOHOB uepe3 obpa3en — aHanor ONTHYECKOTO ABOi-
HOTO Jy4yenpenoMeHHs — M, KPOME TOro, O P-HEUETHOM IMXPOM3ME, T.e.
3aBUCHMOCTH [MPONYCKaHUs MHLUEHH OT CMHPANIBHOCTH HeHTpoHoB. Ecnn HeiiTpo-
Hbl 06nanaioT cnabbiM B3aHMONECTBHEM, TO aMIUTMTYla paccesHHs HEHTPOHA Ha
sApe [OMKHA CONEpXaTh TICEBAOCKANAPHBI 4ieH, H3MEHSIOWMI 3HAK Mpu
HHBEpCHHM KoopauHaT. Takoii nceBlocKkanipHON BEMUUHMHOH B aMIUIMTY#e pacce-
AHUs HETPOHOB XOMKHA OBbITH CMHPANBHOCTL HeifTpoHOB. Ecnn amMnnunTtyaa pacce-
SHHUS 32BUCHT OT CMHPATBHOCTH, TO BO3HMKAIOT ABa Ko3dduuHenTa npesoMnenus

ni=l+27nzp-fi,

e p — NAOTHOCTL pacceuBaress, k — BONHOBOE YUCNO HCﬁTpOHa, f+ — aMIUINTYy-

Ja paccesHus Brepel A1 NOMOXWTENbHO ¥ oTpuuarenbHoil cnupansnocTeii. Co-

cTosHHe C MOMEPEYHOH MondpH3auueil npeacrasinsger coboil KOrepeHTHYI0 CMeCh

COCTOSIHHMII C MOJIOKHUTENBHOR M OTpHLATENBHON cnupanbHocTamu. Hannyue pas-
audHelX Kodg¢HUHEHTOB NpenoMieHus Uit 9THX COCTOSIHUIT NPHBOAMT K BO3HHK-
HoBenuio ¢a30BOro CABHra, KOTOPHIt NPOABAAETCS Ha BHIXOAE NYYKa H3 MHILEHH B
NOBOPOTE BEKTOpA MOAAPH3ALUNM NyYyKa HEHTPOHOB B MJIOCKOCTH, HOPMaslbHOM K
uMnynscy HeiitpoHa. Kpome Toro, 3aBHCHMOCTh aMIUIMTYAbI OT cnnpanbuocifu
NPUBOAMT K aCHMMETPHH MOJIHOTO CEYEHHH, T.€. NPOMYCKAHUA MyuKa MUIIEHBIO: .

o
A=

n

~"+

=~ +

_
+G’

+ - - "
0',— — [IOJTHblE cevyeHlst B3aUMOACHCTBHA HEMTPOHOB C apaMH Wik ABYX COCTOSIHUH

CUPAILHOCTH.

Oxa3zpiBaeTcst, 4TO B 000MX Clydyasx BO3HMKAET elle OAHH MeXaHW3M YCHUIIEeHHA
P-HEYETHBIX ABJIEHHI, UTO JIEFKO MOXHO TMOHATb, PacCMOTPEB [BE AUATPaMMBbl,
u3o6paxenusie Ha puc.4. [IpeanonokuM, 4To B ceueHHe BIaUMONEHCTBUA HEHTPO-
HOB C #/IpaMH 1aI0T 3aMeTHHIH BKJIal He OfMH §-YPOBEHb KOMNayHA-A1pa, KaK 3TO0
6610 B MpedBlayIleM Clydae, a [Ba pe30oHaHca ¢ NPOTHBOINOJIOKHOH 4ETHOCTBIO.
370 03HayaeT, YTO OQMH M TOT Xe HEeliTPOH MOXET BONTH B AAPO KaK B S-BOIHE,
TaK M B p-BONHE. DTH YPOBHH TaK PacrojloXeHsl 1 AAIOT TaKOW BKJaR B MOJHOE
CedeHMe, YTO HM OAHUM M3 3THX NPOLECCOB nNpeHebpeus Henb3s. Takas CUTyaLms
MOXET BO3IHMKHYThL BOIM3M p-pe3oHanca. B HenocpencteHHo# 6ausoctn oT p-pe-
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Puc. 4. [lnarpaMmbl ynpyroro paccesHus HeiiTpoHOB ¢ 06pa3oBaHUEM
KoMnayua-sgpa: a) Ge3 ydacrus cmaboro B3amMoneiicteus; 6) c
ydyacTHeM cJ1aboro B3aMMOAEHCTBUS

30HaHCA BKIaA P-BONHBL B CEUEHHME PAcCEsHH MOXET OBITh HOCTATOHYHBIM, YTOGBI
UM Henb3a Gbino mpeHeGpeub, HECMOTPS HA TO, YTO B OOMACTH MalbIX dHEPrHil
s-BOJIHA 3HAUMTENBHO CHIbHEE p-BOMHbL. [luarpamma Ha puc.4,a u3oGpaxaer
npollecc YNpyroro paccesHust HERTPOHOB, MAYIIMH Yepe3 p-pesoHaHc Ge3 yyacTus
cnaGoro B3auMoneiicTeus. B npuusATOM 3aech npubmxennu (omyckaeMm (pasosbie
MHOXHTENH) MOJNyYHM

fz\ll—“_’" L \/Fn;-

rp n (E—Ep+(i/2)1“p)

TIpOMCXOMMT 3aXBaT U MUCNYCKAHHE HEHTPOHOB B p-BonHE. E, Ep — sHeprus maga-

IOLMX Ha MHIIEHb HENTPOHOB M €€ PE3OHAHCHOE 3HAYeHUe, l"n” — HeilTpoHHas

lIMpHHa p-pe3oHalca. Bropas AMarpaMma OMHCHIBAET 3aXBaT HEHTPOHA B S-BOJHE
W ero ucryckanue B p-onte. Cnaboe B3aHMOIEHCTBHE [EPEBOANT S-BOJIHY B p-BOJI-
HY WK, HHBLIMH CJIOBaMH, S-yPOBEHb CONEPXHUT NMPHUMECh COCTOSHMUS C MPOTHBOIIO-

JIOXXHOH YETHOCTHIO: | |
\ (s|H_|p) —
~ s W p
fsp_ n (E—Es+(i/2)I“s)(E—Ep+(i/2)Fp) r"'

CHoBa NoAuepKHEM, YTO OAHH M .TOT X€ HEHTPOH OXHOBPEMEHHO y4acTBYeT B
060HMX 3TUX MpOLEccax H Mbl HE MOXEM OIMH MPOLECC OTAEIHTh OT APYroro, Kax
npu AucpakLMH JTEKTPOHOB Ha ABYX luesAX. TOnbKO Tenepb y AnarpaMM OT/IH4Ya-
JOTCS HE BHIXOOHBIE, a BXOAHble KaHanbl, HellTpoH «BXogHMT» Cpa3y B [1Ba pe3oHaH-
ca, [1aeT BKJIad M B S-PE3OHAHC, U B p-pe3oHaHc. IIoCKONbKY OAMH M TOT Xe HEHT-
POH [aeT BKJax B 00a Mpoliecca, CKIAILIBAITCA aMIUIMTYAE!, a8 P-HedeTHbI ag-
(exT BHOBDb ONpemenseTcs X OTHOLICHHEM:

I A TN AL A SN LAY

f,,,, F,f E—Es+(z/2)l“x p’f D

HuHaMuuecKMii MEXaHH3M YCHIEHHS, 00yCTIOBICHHKI GIM30CTHIO §- H p-pe3o-
HaHCOB, COXpaHAeTcHA, KHHeMaTHueCKHil (pakTop ucyesaer, HO MOABIACTCH BMECTO

157



HEro Jpyroi MEXaHW3M YCHIIEHMS, KOTOPBIi MONYYN Ha3BaHME Pe30HAHCHOro "

- ’
COrnacHo KiaccHuKauny, BBeeHHON B [4], HOCHT, CKopee Bcero, CTPYKTYDPHBIj
xapakTep [5]. HeliTpoHHast s-mmpuna B 061actu Majibix QHEprui Ha MHOTO nopsp-

KOB Gonblie HEATPOHHOI p-IMPHHEI, 103TOMY \/I“ns/l"np ~10°.

DTOT MEXaHH3M yCHIEHHs GbUT TEOPETHYECKH npenckasan B UTOD [9,10] mng
TIPOLECCOB paNHaUHOHHOIO 3aXBaTa HYKIOHOB SApaMH, KOLAA Helb3s npeHeGpeys,
BKJIANOM p-, d- U T.1. BolH. OIHAaKo B Te rofbl — B KOHUe 60-X rogoB — H3-33
OTCYTCTBHA NOCTATOYHO HAEXHBIX NaHHBIX O HEHTPOHHBIX LIMPHHAX, PE30OHaHC-
Hblil (PaKTOp YCHIIEHHs TPYAHO GBIIO OLEHHUTH, U nosToMy asrops! pabor [9,10] mig
«TapaHTHH» CHMU3WIM BEMYMHY BTOro ycunenus. B pesynsrate paGoTol ne
TPUBIEKIH K ceGe BHUMAHHS 3KCTIEPUMEHTATOPOB H OCTATMCH HE3AMEUYEHHBIMMU.

Io3axe aTOT MexaHM3M ycunieHusi P-HeueTHBIX sBIeHHil GblI 3aHOBO OTKan
O.I.CymixoseiM 1 B.B.®nam6aymom, Ho TENEPhb yXe Ul OMUCaHUS P-HEYETHBIX
HeATpoHOONTHYECKUX sABnenuit [11,12]. O.I1.CywixoB u B.B.dnambaym nowsnu,
HTO NMPHPOAA HApyMICHH NPOCTPAHCTBEHHOH YETHOCTH KaK B Cllyuae Heynpyrux
TNIpOLLECCOB, TaK M B CHyYae YNPYTOT0 KaHana PeakLMy OfHA H Ta XE — CMe-
UIMBAHHE COCTOSHMH C MPOTHBOMONOXHOI YeTHOCTBIO B KoMnayHg-aapax. Onu
NIPaBUIIBHO OUEHHIIM BEIMYHHBI - P-HEUETHBIX HEHTPOHOONTHYECKHX SBIEHHI.
NOKa3a/TH, YTO BOMM3M OT p-DE30OHAHCOB 3T abheKTl JOMKHB GHITH OYeHsb
Gonpummy. - - o

I'pynna JI.B.Tlukenrnepa n B.IL. Andpumenikosa B JIHO OUSIU BOCIOME30Ba-
ach 9THM yKa3aHHeM M BeEpBbie HaGNIOAana OrpoMHble P-HEYeTHble adexTl,
ACCTHraloIMHE HECKONBKUX NPOUEHTOR. Habmonanu acHMMeTpuIo NOMHbIX cedenuii
A B 3aBHCHMOCTH OT CIIHDIBHOCTH HEHTPOHOB, T.e. 3ABHCHMOCTD npomnycKaHus

MULICHH OT B3aMMHOH OPHEHTAaUMH CIIMHA W UMMYbCa HEHTPOHOB IS OJIOBA, JaH-
Tana [13,14] u npyrux snementos. DToit xe rpynmnoii 6su1 obHapyxeH P-HeyeTHblil
AHXPOH3M NPH NPOXOXNEHHH NPOZONLHO-TIONAPHU3OBAHHOIO NyYKa HEHTPOHOB Ye-
pe3 MeTalnueckui KanMuii [6] BOnn3U OT MMM Xe OGHAPYXEHHOrO p-pe3oHaHca
NpH 3HEpruM HelrpoHos E = 7 5B.

H3 Toro, uro 6pino cxasaﬂo, NIpENCTaBIAETCA OYEBUAHBIM, YTO TIPH HCCIENo-
BAHMH PaIMYHBIX P-HeYeTHBIX gBJICHHI (acummerpmi HCIYCKaHUs Y-KBaHTOB,
UMPKYIAPHOH MONSPU3ALMH, aCUMMETPHH TMONIHOrO Ce4yeHust), eclnud B cbopMiF
" POBaHUH 3THX 3(D(heKTOB YIACTBYIOT TE XK€ caMmbie YPOBHH NaHHOIO A1pa, BEAHYUHA
cnaboro MaTpHuYHOro 97MeMeHTa, H3BIeKaeMas M3 9KCMEPUMEHTAIBHBIX [AHHBIX,
AomxHa ObITh ONHOM M TOI Xe. ' : ‘

B [6] BumonHeH aHanu3 maHHEIX 1O H3BJIEYEHHIO ' BEJIMYHHBL cnaboro
MaTpHuHOro onementa M3 onsitoB HTD® (acHMMETpHA MCTyCKaHHs Y-KBaHTOB),
lapsapackoro ynusepcurtera (uMpKynspHas nonspusauus) u JJH® OUSU (acum-
METPHA TOJIHOTO CeYeHMT). DTU  pelynbTarhl npuseaeHsl B Tabnuue 1. 3peck
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Tatmmna 1. 3nauenns MaTpUYHOrO 71eMeHTA (s |H, | P) CMEIIHBAHHA COCTOSHHMIA

1* u 17 kanmua crabrm HYKJIOH-HYKJIOHHBIM B3aHMoOjeiicTBHeM, coryiacHo [6]

JIH® OHSIH
(3.1 £ 1,001 /x)-107* 3B

HUTDD TapBapn
(s1H,|py | 3,6+08)107*3B | (84%23)107 3B

A ’I‘n” (1/2) } ) )

X = Y-————— — KBaJpaTHbI/i KOPEHb H3 OTHOLUEHHS HEHTPOHHOIl WIHPHUHHI
|4
n

p-pe3oHaHca ¢ MOMHBIM MOMeHTOM -1 /2 k nmonnoil HeliTpoHHO#l p-wmpuHe. ScHo,
uyto x > 0, nHaue He Obln Obl HabmioneH P-ueyeTHslit adpexkT, HO x He MOXeT
NpeBOCXOANTL eannuy. I'pybo rosops, MoOXHO nonoxuts x =-1/2. Octaercs
TOJILKO YAHBASTHCS TAaKOMY COITIACHI0 PE3yabTaToB, MONYYEHHBIX W3 COBEPILIEHHO
Pa3IHUHBIX IKCAEPUMEHTOB. SICHO, 4TO IOCTHTHYTO XOpOLlIee MOHUMaHHe MPUPOLb!
M3ydaeMbIX SIBSICHHUIA. A

Jo cux mop, paccmarpuBas P-HeueTHble HeliTpoHoonTHYeckue 3eKThl, Mbl
HE HHTEPECOBATHUCH arperaTHbIM COCTOSHHEM MHINEHH, NHLB Obl BBINOJIHANOCH YyC-
JIOBHE ONTHYECKOH omHopouHocTH cpead. JlonycTuM Teneps, 4TO B KayecTse
MHIIEHH MCNONB3YEeTCA COBepLIEHHbIH MOHOKpHCTAWI. [lycTh Ha 3TOT KpHCTaln
TIaflaeT Ny4oK HelTPOHOB 1 ycnosus audpakunn Bparra — Byneda Touno Brinon-
HAIOTCA. YCTAaHOBMM KpHCTaUl Tak, 4Tobbl oTpaxaoiiue KpucTannorpatudeckue
nnockoctu (h, k, [) 6p1n HOpManbHLl K MOBEPXHOCTH, HA KOTOPYI NAfaeT ny4yok
HeiiTpoHOB. HERTPOHEI BLIXOOAT U3 KPHCTAIMYECKOIH NACTHHBI C IPOTHBOMONOX-
HOH CTOpOHbI. TIpH 9TOM MOAOBMHA MHTEHCHBHOCTH MNANAOINErO MyYKa, NpoWIs
yepe3 KpucTaLl, Gyer aajee pacHpOCTPaHATHCA ‘B TOM Xe HalpaBleHHH, a Apyras
MO/I0OBHHA — B HaNPABEHUH, COCTABIAIIEM C Ha4YanbHbIM Yyron 26, (8, — yron

Bparra). Takad ycTaHOBKa KPHCTa/la COOTBETCTBYET TaK HA3bIBAEMOH CHMMETPHY-
HOlM jaucpakuun no Jlays. [lpu nutppakuun no Jlays B aoctaroyHo ToncTom
KpUCTAIE HEHTPOHBI MHOFOKPATHO MEPEpacCeuBAlOTCSs M3 OQHOrO HANpaBleHHs
(npoxogsiuas BonHa) B Apyroe (audpakuuoHHas BoAHa) H o6paTHO, a MHTEHCHB-
HOCTh My4YKa HENUTCA [OPOBHY MEXAYy 9THMH ABYMS nyuamH. Slapa B KpucTauie
MOXHO paccMaTpuBath NoJoOHO TOMY, Kak 3TO ReNalT B (PHU3HKE PEHTreHOBCKHX
nyueit {15], kak n3nyuyarenu waH pe3oHATOPbl, HACTPOEHHBIE HA OfHY HacToTy. [IpH
TOYHOM BHINONHEHHH ycnosul Bparra—Bynsa B KpHcTanne BozHUKaeT camocor-
nacoBaHHOE Moiie u3nyuareneil.

Mycts Ha cepe DBanbia 0KAIBLIBAIOTCA TOALKO JBa y3a 06paTHON peeTKH.
Torna ycnosust audpakuuy (CaMoCOrnacoBaHus) NPHBOAST K TOMY, YTO B KAXAOM
M3 HaMNpaB/ICHHii BHYTPM KPHCTallla, a HMEHHO B HANpaBleHUM NPOXOBAILEH M
OTpaxeHHOH Bo/H OYIyT pacnpoCTpaHsThCH, HA CAMOM felie, ABE BOJIHBI CO Clierka
pa3iMuHBIMM BOJIHOBBIMM BEKTOPaMH, YTO YCIIOBHO NOKa3aHO Ha puc.5. Bo3uukaror
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1 Puc. 5. Iudpakuus HefiTpOHOB B reomer-
! puu Jlays. B HanpamrneHun nanenus nyuka
! HEHTPOHOB BHYTPH KpHCTa/lla pacnpocTpa-
HAIOTCA [IBE€ BOJHB! C BOJHOBBIMM BEKTO-
pamu kg, kg, B andpakunonHoM Hanpas-

JeHHH — ¢ BOJHOBBIMH BekTopamu ki,
k,,. Ha Buixone W3 Kpuctauia npucyrcray-
10T 1Ba [yYKa ¢ BONHOBLIMHM BekTopamu kg,
l,(h; [kol = Ikhl

(h k)
r

HETLIpE napuUHabHbIC BOJIHB! C BOJTHOBBIMH BEKTOpPaMH k k02 (npoxonmuaﬂ BOﬁ-

or
Ha), k, . k., (audpakunonnas sonna). B ycrnosnax cummerpuuHoii mudpakumnu
NpH BHIIONHEHWH ycnosuii Bparra—Bynetha oM momapHO paBHBI MO BETHYHHE:
leo | =Tk, |5 Tk, | =

wero u3nydenus K, u Bosnukaiowux B kpucramne k kg, wim k

koz"k

OYeHb

or hl’ kh2

mano. Hakouen, ¥ HanpasneHuss pacnpocrpaHeHus k

01 hb’ kh2

noury cosnanaior. Tem He MeHee pasnHuHUs CYLIECTBYIOT.

[onuepkHem, 4TO OOHH M TOT X€ HEHTPOH OIHOBPEMEHHO «HECET» YEThIpE -
BOJIHOBBIX BeKTOpa. HelTpoH «pacribiBaeTcsi» BHYTPH KpHCTania, B3aMMOAEHCTBYS |
O[IHOBPEMEHHO CO BCEM MAaKpOCKOMHYecKUM aHcamOieMm smep B Kpucramie.

B6nu3u or pe3oHanca MOXHO NMPHHATL, YTO NPOLECC PACCEIHUS NPOUCXOUT Yepes
KaHan o0pa3oBaHMs KOMNayHA-COCTOSHHA. B ycnoBusx nudpakiiiM He TONABKO

He/b3s yKa3aTh Ha KOHKPETHOE S1p0, Ha KOTOPOM NPOHMCXOMHT paccesHHe, HO U
aTOMHbIE YPOBHH, OTBETCTBEHHbIE 3a paccesHHe, <KONEKTHBU3UPYIOTCS», BECh aH- -

cam0:ib slep B KpUCTalle NpeBpalliaeTcsi B MAKPOCKOIIMYECK il pe3oHaTop.

Cnenys E)Eanbny [15], paznoxuM Kaxablii U3 BEKTOPOB k01’ koz, khl’

IBE KOMMOHEHTHI: BOJIb NuockocTeit (h, k, [) M HOPMATLHO K HUM, KaK 3TO TOKa- -
3aHO Ha puc.6,a. Hopmanbible KOMIOHEHTH! MpY 3TOM OKa3blBAIOTCH  HANpaBlieH-
HBIMH BRONIb (POTHB) BeKTOpa 00parHoii peireTkd. KOMNOHEHTHI, HalpaBieHHbIE
BIOJIb OTPAXAWIMHX MJI0CKOCTEH, CKIaABIBAIOTCA NONapHo, obpasyior Ase Gerymue:

BosiHbl. HX HOpMasibHble KOMMOHEHTH, OY1yYH HANpaBIEHHBIMHK APYT IPOTHUB OPYra

H PAaBHLIMHU MO BeJIMYMHE, 0Opa3yloT cTosuue BOJIHBI (puc.6,6). PaccrodHue Mexay .
y3namu (Iy4HOCTAMM) CTOAYHX BOJIH C BbICOKOH TOYHOCTBIO PaBHO MEXIUIOCKOCT-.
HOMY PAacCTOSHHIO OTPaxalolHUX MWIOCKOCTeH (C TOYHOCTBIO OO OTKJIOHEHHS OT.

€AXHHLBI NT0KA3aTeNa NMPENoMIIEHH, T.€. nopsiKa 107 + 10_5). ‘Vanse! oaxoil cros- .
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khZ" Paznnuye BeIMUHH BOJIHOBBIX BEKTOPOB najanw- .

TOMapHO,

k,, Ha

a Sl 6 ?
Kor2 t— (h,k,l)
< ]\
H(h,k,
0 B, Bip (k1)

Puc. 6. OG6paszoBaHue CTOAYHX BOAH B YCNOBHOH RHHaMHYECKOH
aucpakuuu no Jlays [15]

yeil BOJIHBI pacronaraloTcs Ha aTOMHBIX TUIOCKOCTAX, a MyYHOCTH — MEXIy HUMH,
a y apyroit croguedl BonHbl — HaoGopoT (puc.6,8). Ecnu kpuctamn obnapaer
CHIbHBIM MOTNIOUIEHHEM, TO BTOpas KOMIIOHEHTa, N0 Mepe YRaleHHs OT BXOHDHOH
NOBEPXHOCTH KpHUcTania, 6yler CHIBHO NOMIoWAThcs, a nepsasi — HaoGopot, 6y-
AET NPOXOAMTH € OCNAGNEHHBIM OMIOLIEHHEM.

Drot stdext — ananor spdexra BopMana (aHOMaTLHOrO NPOXOXKAEHHUS PEH-
TreHOBCKHMX Jyyeil) — B caydae HEHTPOHHOH ONTHKH TEOPETHYECKM MCCIeNOBaH
10.M.Karanom u A.M.AdanaceessiM [16,17], a sKCIiepUMEHTAILHO OOHApYXeEH B

. PHLI KU C.II.IHunswreitnoM u B.A.CoMeHKOBHIM W ux kojuieramu [18,19]. -

DdipexT aHOMAILHOTO NMPOXOXHeHUs HeHTpOHOB B reomeTpuu Jlays uepes Mo-
HOKPHCTAN CEPHHCTOrO KaaMusa Gbll MCCIIenoBaH BONM3M OT pe30HaHca, HO He B
CamoOM pe30oHaHCce, TaK KaK B YCIOBUAX paGoThl Ha CTallMOHAPHOM PEAKTOpE OYEHDb
TpyAHO M36eXaTh BIMAHMA BHICUIMX MOPSAKOB OTPAKEHHS, W NPH ITOM MHTEH-

~ CHBHOCTb My4Ka OBICTPO Majaer ¢ pocToM 3Hepruu Heirponos. B OHSIH na peax-

Tope UBP-2 3TH npo6neMbl He BO3HUKAIOT, TAK KAK MWHTEHCHBHOCTh HEHTPOHOB B
pe30HaHCHOH 06/1aCTH OCTaeTCd BHICOKOM, a BBICIIHME NOPANKH OTPAXEHUs pa3fieis-
1I0TCS 10 BpEMEHU TipoiieTa. BO3HHKaeT BO3MOXHOCTH MCCNENOBaTh 3(hheKT aHo-
ManbHOrO NPOXOXIECHUS HEeHTPOHOB TOYHO B Pe30HaHCe, KOr4a BpeMs XH3HU Mpo-
MEXYTOYHOro COCTOSIHHA ocobenHo Benuko. Hannuue sgekra Gyner cBHOETEND-
CTBOBaTh O COXPaHEHHH KOTepPEHTHOCTH Nanaioulcii H oTpaXeHHOH BOJIH HECMOTPS
Ha GONBILOE BPEMs KH3HH KOMIIayHA-COCTOSHMUS. o

-311ech HET BO3MOXHOCTH OCTAHABIMBATLCH HA BCEX IUIAHAX COBMECTHHIX pabor
JIH® OUSIU, UTDD U PHL KH. PaGoTs1 GyayT BHITOMHATHCA Ha ABYX PEakTOpax:
UEBP-2 B IH® OUSIH u UPT 8 MUDH. Mul HaMepenst 0OHAPYKHMTh AaBHO Npel-
ckasannslii B.I.Bapsiesckum 3hekT MHOTOYACTOTHOMN MPELECCHH CITMHA HEMT-
pOHa NpPH AMHAMHMYECKOH AU(PAKUHH B IHAMAaTHUTHOM KPHCTAILIE, TOMEILEHHOM B
ofHoponHoe MarHuTHoe none [20], neranbHO HUCCIEROBATh CIHHOBYIO IPELIECCHIO B
ncespoMarHuTHoM none [20].

OnHako BepHEMCS K P-HedeTHBIM HEHTPOHOONTHYECKUM ABneHusM. B JIHOD
OHSIH 6b110 NOKa3aHO, YTO OCHOBHO# BK/Ial B ACHMMETPHIO MOJTHOTO CEYeHUs —
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aCMMMETPHIO NPONYCKAHUS OTHOCHTENBHO CIMPAILHOCTH HEHTPOHOB — JaeT He-
yOpyrHii KaHan peakumH, T.e. MNpPOLECC PalMaLMOHHOTO 3axBaTa HENTPOHOB
sapami. HerpynHo noHsaTs, uto B ycnoBusX AupaKUUK HEHTPOHOB B TEOMETPUK
Jlays acummeTpusi JH(PpaKLHOHHOrO NYYKa OTHOCHTENBHO CIIHMPANbHOCTH HEHTpPO-
HOB, €CJIH OHa CYLIECTBYET, ONpeleNAeTCs CEUeHHEM YNPYTOro paccesHus HelTpo-
HOB, a He MOJIHBIM CeYyeHHeM. BOT noyeMy TakHe M3MepeHMs MPeACTaBisdioT Oco-
Obtit MHTEpec. MOXHO OXHAaTh, YTO BEMMYHHA aCUMMETPUH YMeHbLIMTCA, Gonee
TOrO, B YCJIOBUSIX KHHEMaTHyeckoil Au(pakiyu (ONHOKpPATHOE paccesHHE) MOaas-
JieHNe acCHMMETPUH YIIPYroro paccesHus OTHOCHTEIBHO aCHMMETPHH MOJHOTO ce-
YeHHs KOMKHO OBITb OYeHb cunbHBIM. OOHAKO B YCAOBHAX JIMHAMHYECKOM
IM(pakLUY, KaK MOKa3any He3aBUCHMO APYT OT ApYra [Be IPYNMbl TEOPETHKOB

[21,22], nomXeH MOABUTHCS HOBBIH, MOKA elle HUKEM He OGHapyXeHHbIN MEXaHH3M

yCHIIEHHSI P-HEYETHBIX HEATPOHOONTHYECKMX ABIEHRI, 00YCNIOBNEH Bl KOTepeHT-
HBIM AEHCTBHEM flep, KOINa KpUCTajl NpeBpalaercs B nogobue e1MHOrO pe3oHa-
topa. B uenrpe GparroBckoro peduiekca yeHneHHe A0XHO GbITh OueHb G0bLHNM,
HO BLIIeNeHMe LeHTpa pedekca CONpsXeHO ¢ MoTepeii nHTeHcHBHOCTH. Kctatn
roops, Kak nokasan lllann, nepssiit naypear npemuu um.M.M.®panka, 970 MOX-
HO ~ coenath Oe3 xaracTpoduuyeckoil noTepH HHTEHCHMBHOCTH, HCHONbL3Yys
KpUCTaUIMYecKuit KomummMarop (xonnumaTtop Otee). OnHako gaxe M MHTErpaib-
bl 9@ eKT, ycpeAHEHHBIH N0 BceMy pedrieKCy, OKa3biBAETCs 3aMETHO YCHIICHHDBIM
— Ha NOpIOK MM Jaxe MABa IMOpANKAa OTHOCHTENLHO aCHMMETPHH 663
I pakLmH.

Bo3HUKaeT eCTECTBEHHBIH BOMPOC: MOXHO M Ha peaktope MBP-2 npoaoumb
HeHTPOHHO-AN(PAKNUOHHBIE HCCNENOBAHMs B YCIOBHAX [IHHAMHMYECKOH nmbpax-
miu? Ha crauuoHapuerx peaktopax 8 MU®HW n PHII KH Takne uccrnegopanus
BhINONIHAIOTCY AaBHO. ONHaKo ISl aHOMATBLHOrO NMPOXOXIAECHHs HEHTPOHOB uepes
KPHCTaN B HENOCPEACTBEHHOH GNH30CTH OT HEHTPOHHOTO PEe3OHAHCA WM M3y-
YeHHs aCHMMETPUM YNPYIOro paccesHusi HEHTPOHOB BOMM3M p-pesoHaHca Kena-
TEeJIbHO CTAaBHTh OMBITH Ha GpIcTpOM peakrope, TakoM Kak UBP-2, u HCl‘lOJ]bBOBaTb
TEXHHKY BpEMEHH NPOJIETA [N MOJHOTO HCKIIOYEHHS BIMSHMS BLICIUNX MOPSIKOB
orpaxeHHs. JocrarouyHa JIM MHTEHCHBHOCTb IIYYKOB HEHATPOHOB Ha peakTope
WBP-2? Tlpensaputenbhble HCCNEN0BAHUS IMHAMUYECKUX 3th(heKTOB NPH ANGPaK-
LMK HEHTPOHOB B COBEPLIEHHBIX KPHCTANIAX KPEMHHS, GbUTH BLIONHEHE! Ha KaHa-
ne Nel peaktope HBP-2 10.A.AnexcanaposbiM, P.Muxansuom u ux KomieraMu
ewie B 1988 r. [23]. B vactHocTH, Obi1 HaGmoneH MasTHUKOBLI athiekT B pa3Hle
nopsipkax orpaxeHud: (220), (440), (660). TounoCTh u3MepeHuii Gbina nocmro‘l-
HOI1 au1st HanexXHoro HabGnioneHust addexra.

B Hacrodllee BpeMs KaHal MOIEPHU3MpYETCA C° LIefbl0  YBEnU4eHHd
MHTEHCHBHOCTH My4yka HeifrpoHoB. HeoGxonnuMo nonyuuTs nonspusoBaHHelii Heil-
TPOHHBII MYYOK M MOCTaBUTh HOBHIA AHpaxTomMeTp. Bnepenu MHoro paGothl U
npexnae Bcero —. meropuueckoil. Ho PlMCK)IHHHCﬂ ONLIT BCENAeT Ha,uexny Ha
yCIiex.
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PRESENT VIEW OF STABILITY OF HEAVY
' AND SUPERHEAVY NUCLEI

Professor Adam SOBICZEWSKI
Soltan Institute for Nuclear Studies, Hoza 69, PL-00-681 Warsaw, Poland

Abstract

Recent theoretical studies of heavy and superheavy nuclei stability are shortly

reviewed. Even-even nuclei with proton number Z=82-120 and neutron number
N =126~ 190 are considered. Essential role of the shell structure of these nuclei in their
stability is- illustrated. Much attention is given to deformed superheavy nuclei, which are
expected to be situated on the way to spherical superheavy nuclei, discussed for already a
long time. -

1. Introduction

There is an intensive activity, both experimental and theoretical, in the field

of synthesis and also of a study of properties of heaviest nuclei. A review of
somewhat earlier experimental results, as well as the results of more recent

experiments, may be found, e.g.,’ in [1—11].

The objective of the present paper is to give a short review of recent
theoretical studies on the heaviest nuclei. A survey of earlier results may be found
in [12—13]. The studies presented here are based on the macroscopic-microscopic
description of nuclear properties. A discussion of the results obtained in a fully
microscopic (Hartree—Fock-Bogoliubov) approach has been presented in [14].

The theoretical studies described in this review are closely connected with the -

experimental research on the heaviest nuclei. They aim at the description of the
existing experimental results and also at a prediction of the properties of nuclei

not yet observed. They mainly concentrate on the problem of stability of these:

nuclet.
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2. Essential Role of Shell Effects

It is known that nuclei, similarly as atoms, have shell structure. Effects of this
structure are important for all nuclei. Their role for the heaviest nuclei is, how-
ever, essential, as many of them would not simply exist without these effects.

The objective of this section is to illustrate this important role of shell effects
in the stability (half-lives) of the heaviest nuclei. The illustration is based on the |
results of [15], where an extensive quantitative analysis of shell effects in the
properties of these nuclei has been performed. Even-even transthorium nuclei
have been analysed in that paper. '

Figure 1, taken from [15], shows the experimental, T:’;‘p, and smooth
(macroscopic), Tu, o-decay half-lives (given in seconds), both on the logarithmic
scale. The smooth half-life T is calculated by a model (of the liquid drop type)

of a nucleus, which does not contain any shell structure. Thus, the difference
between the two half-lives is the shell effect in the a-decay half-life of a nucleus.
One can see that for all heavy nuclei, except the two lightest uranium isetopes, the
shell effect elongates the half-life. The half-life is elongated by 2—5 orders of
magnitude for most of the considered nuclei.

Even larger shell effects are obtained in the spontaneous-fission half-lives,
T - This is shown in Fig.2, where logarithms of T, experimental and calculated

logT,(s)
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N

Fig. 1. Logarithms of experimental (exp) and smooth (Y) o-decay half-lives (in
seconds) [15] : .
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Fig: 2. Logarithm of experimental (exp) and macroscopic (Y) spontaneous-
fission half-life T, given in seconds [15]

in a macroscopic model without any shell effects, are given. One can see that.the
s‘hell effect delays the fission process in all considered nuclei, except only few
lightest ones (isotopes of uranium). The delay increases from few orders (Pu

isotopes) to about 15 orders of magnitude for the nucleus 260106, which has the

largest Z among the even-even nuclei with measured T . For such a heavy nucleus

1. 260 : "

like ©°7106, with T, of the order of few milliseconds, this elongation makes up
pre‘lctically’ the whole half-life of these nuclei. In other words, they would not
exist without shell effects, as already mentioned above.

The. mechanism by which practically the whole half-life of a very heavy
nucleus is made up by shell effects is illustrated in Fig.3. The figure illustrates the

spontaneous-fission barrier of the nucleus 264108, i.e., the dependence of the
ground-state energy of this nucleus on its quadrupole-deformation parameter Bz'

For each Bz’ the energy is minimized with respect to the hexadecapolc-"

deformation parameter ﬁ4. The total fission barrier (Y+SHELL), including shell

effects, is shown by solid line and its smooth part (obtained by the Yukawa-plus-
exponential model (Y) [16]), by dashed line. The smooth barrier obtained by
another macroscopic model (liquid drop, LD [17)) is also shown (dotted line), for
comparison. One can see that a significant height (about 6 MeV) of the fission
barr.ier is obtained only after the inclusion of shell effects. Without them, no
fission barrier (Y and LD) appears. One can add here that shell effects are also
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Fig.3. Total fission barrier (Y+SHELL) E (MeV)

and its smooth part obtained by the
Yukawa-plus-exponential (Y) and by !
the liquid-drop (LD) models, for the 0.0

nucleus 2¢108 [15]
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important after the fission barrier, down to the scission point, as has been shown

“in [18—21].

Figures 1, 2 and 3 illustrate a very important role of shell effects in the
properties of the heaviest nuclei, particularly in their stability. Simuitaneously,
they illustrate a strong dependence of shell effects on the proton Z and neutron
N numbers. This gives an implication to theory that each nucleus should be treated
individually (i.e., without any averaging over a number of nuclei) in a theoretical
analysis. The strong dependence of shell effects also on the deformation of a
nucleus, illustrated in Fig.3, requires a careful treatment of this deformation in the
analysis. In-other words, the analysis of the properties of a heavy nucleus
should be performed in a sufficiently large, multidimensional deformation

space [22—24].

3. Methods of Theoretical Analysis

As already stated in the Introduction, extensive studies of stability of heavy
and superheavy nuclei are based on the macroscopic-microscopic approach.
Although relatively simple, this approach allows one to describe a number of
nuclear properties, in particular nuclear mass [25], quite well. The macroscopic-
microscopic approximation has been used in the works reviewed in this paper.
However, pure microscopic approaches, consisting in the self-consistent Hartree—
Fock-Bogoliubov calculations with the use of effective two-body forces, are also
exploited in the literature (e.g., [26,14]).

In the macroscopic-microscopic calculations reviewed in this article, mass of
a nuclide is calculated as a sum of the macroscopic part, described by the
Yukawa-plus exponential model [16], and the microscopic part, which is the shell
correction. The latter is obtained by the Strutinski procedure [27} and is based on
the Woods—Saxon single-particle potential [28].
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The o-decay half-life T is calculated by the phenomenological formula:of

Viola and Seaborg [29] with the four adjustable parameters refitted [30] to
account for new data.
Finally, the spontaneous-fission half-life T,is calculated in a dynamical way

[31—33]. It consists in the search for a one-dxmensxonal fission trajectory in a
multidimensional deformation space, which minimizes the action integral
corresponding to the penetration of a nucleus through the fission barrier. The
inertia tensor appearing in the integral and describing the inertia of a nucleus with
respect to its deformation is calculated in the cranking approach (e.g., [34—36)).

A more detailed description of these methods may be found, e.g., in [23,12,37].

4. Main Results

4.1. Shell Correction to Mass

As described in Sec. 2, shell correction is the main factor influencing the
stability of the heaviest nuclei. This has been discussed in a number of papers,
) , [38,39,15,13]. In particular, shell correction to the ground-state mass of a
nucleus gives a first orientation in the stability of this nucleus.
Figure 4, taken from [40], shows the shell lcorrecuon to the mass, Esh,

calculated for a large region of the heaviest nuclei. One can see that E, has three

minima in the considered region of nuclei. The first one, which is the deepest -

N EsfMeV)  (scale:l.0, minin B, , X=2, 3, ..., 8)

120

110

100

90 Fig. 4. Contour map of

the shell correction to
energy, E,. Crosses de-
note the heaviest nuclides

synthesized up to now
[40]

80
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Fig. 5. Regions of relatively long-lived

nuclei: as believed earlier (a), and expected

presently (b) [33] 114
106
YA
14
106

160 184 N

(ESh =-14.3 MeV), is obtained for the doubly magic spherical nucleus 208py The

second one (E; =—7.2 MeV) appears at the nucleus 2701081 62 which is predicted
[41,23] to be a doubly magic deformed nucleus. The third minimum, with the

" same depth (Esh =-7.2 MeV) as lhat of the second minimum, is obtained for the

nucleus 2261 14l 82 which is close to the nucleus 2°%1 141 84 predicted [42.43] to be

a doubly magic spherical nucleus, the next one after the last experimentally known
208pp,_ Besides these three minima, there appears a rather wide plateau around the
nucleus 252Fm, which, although having a smaller (in absolute value) shell
correction (E =-5.2 MeV) than the nucleus 27.0108, may also be considered as a
doubly magic deformed nucleus [41, 23].

Crosses in the figure denote the heaviest nuclides synthesxzed up to now. The
heaviest isotopes of the element 106 have been obtained in [6], those of 108 in
[11], that of 109 in [44,9], those of 110 in [8,45] and that of 111 in [9]. The
recently obtained nuclide 2771,12 [46] is not yet marked in the figure. ‘

One can see in Fig. 4 that some of the already synthesized nuclei profit by
6—7 MeV in their mass from the shell correction. Without this profit they could
not exist, as discussed in Sec. 2. .

The appearance of the region of deformed superheavy nuclei around the
predicted doubly magic nucleus?7°108 (270Hs) constitutes the main change in our

view of stability' of the heaviest nuclei in recent years. Before, it was believed for
a long time that spherical superheavy nuclei, predicted to be situated around the

doubly magic nucleus 298y 14, would constitute an island, separated from the usual
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_ Fig. 6. Discrepancies between
Mth MEXP (MeV) calculated and experimental
AN L S R RS IR IR R BN R SR R masses [47]
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peninsula of relatively long-lived nuclei by an «ocean» of full instability. After
the appearance of deformed superheavy nuclei, however, the peninsula is expected
to be extended, to include also the spherical superheavy nuclei. This is illustrated
qualitatively in Fig. 5, taken from [33].

4.2. Mass

It is interesting to see how well are the experimental masses reproduced by
the theoretical ones, calculated with the shell correction given in Fig. 4. This is
illustrated in Fig. 6, taken from [47], which shows the discrepancy between the
calculated and experimental masses. One can see that for most of the considered
nuclei this discrepancy is within the limits £0.25 MeV, i.e,, it is not large. The

largest discepancy is obtained for the doubly magic nucleus 203pp. The theoretical -

binding energy is too small for this nucleus, by ‘about 1 MeV. One can also see
that the isotopic dependence of the theoretical mass is not correct, except only the
isotopes of uranium, and it varies from one element to another.

4.3. Half-Lives of Deformed Superheavy Nuclei

Figure 7, taken from [37], shows the o-decay a{nd spontaneous-fission half-
lives, T and T ;, respectively, calculated for deformed superheavy nuclei situated

around the nucleus 27°108. One can clearly see the effect of the deformed
N=162 shell. A weaker effect of the N=152 shell is also seen, especially for
lighter elements. These effects make the systematics of the half-lives quite
complex. : '

A comparison between the calculated Tsf and Tu shows that, for Z= 104, Tsf
is smaller than T for all N. For Z=106, T is comparable with T, for a large
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Fig. 7. Logarithm of calculated spontaneous-fission (sf) and a-decay
{oyhalf-lives (given in seconds) as functions of the neutrf)n number
N, for the elements 104—114. Experimental values are given as full
symbols. The horizontal dashed line indicates about the lowest half-
life (1 ps) of a nucleus, which can be detected in a present-day
set-up, after its synthesis [37]

number of isotopes (N = 154 — 164). For higher Z, it is even larger than T and for

an even larger number of isotopes. This seems to be the effect of shells, mainly
of that at N=162, to which T, is more sensitive than T,.. Only for the lightest

isotopes, T is shorter than T, for all elements investigated.
N
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Fig. 8. Logarithm of cal-
culated or-decay half-life
T, (given in seconds) as

a function of the neutrgy
number N, for nuclej
with the proton number
Z=100-120. Experi-
mental values are alsg
shown (by full circles)
[40]

I.Ongu(S)

4.4. Alpha-Decay Half-Lives Jor Deformed and Spherical Superheavy Nuclei

As a-decay is the main decay mode for many nuclei analysed in Fig. 7,
especially those with the largest Z, it is interesting -to extend the calculation of
Ta to even heavier nuclides, to cover also the region- of spherical superheavy

nuclei. The results of such extension are shown in Fig. 8, taken from [40]. A

rather large region of nuclei, with. Z= 100 - 120 and N = 146 - 190, is considered.

One can clearly see effects of the neutron shells at N=152, 162 and 184. The
effect of the spherical shell at N= 184 {especially for Z=110) is the strongest, the
effegt of the deformed shell at N=162. (especially for Z=108) is not n;uch
weaker. The effect of the deformed shell at N= 152 is the weakest. Also the
effects of the proton shells are clearly seen. The effect of the spherical shell at |
Z= 114 (especially for isotopes with N = 184) is about the same as that of
deformed shell at Z= 108 (especially for isotopes with N = 162). The effect of the
deformed shell at Z=100 is the weakest.

It is worth to ;%e- in Fig. 8 that due to large shell effects of the doubly magic
deformed nucleus <108, its Ta (about 6 s) is not so much shorter than Ta (about

700 s) .of t.he doubly magic spherical nucleus 2%%] 14, although the latter is much
more rich in neutrons. It is also interesting to note that the dependence of logT
o

on Z at the neutron deformed shell at N=162 is much different from that at the
neutron spherical shell at N= 184, It is less uniform, less smooth at N=162.

The experimental values of T, known for 10 nuclei among those considered

in Fig. 8, are reproduced by the calculations within a factor of 3, on the average.
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Fig. 9. Logarithm of. both a-decay (o) and spontaneous- 10 )
fission (sf) half-lives (given in seconds), calculated for
isotopes of the element 114 [47]

ng(S)

The largest discrepancy is obtained for 256102. The S
calculated value is about 8 times larger than the -1}
experimental one, for this nucleus.

The comparison with experimental values also L.
shows that the calculated T, underestimate the N

effects of the shells at N=152 and at Z=100.
To see the relation between the calculated o-decay, T, and the spontaneous-

fission, T, half-lives, we show them in Fig. 9 [47] for isotopes of the element

114. This element is planned to be synthesized in a near future, both in Darmstadt
[48] and in Dubna {49]. The figure shows that T o is larger than T, for a rather

large number of considered nuclei. One can really see that starting from the
neutron number N =162, we have: Tsf> Ta. For the heaviest isotope shown

(N=1178), Tsf is larger than Tu by about 8 orders of magnitude. Additionally,
except for low local maxima of Ta at N=162 and of TSf at N = 164, both half-lives
increase with increasing N. The total half-life (equal to T ) for the heaviest isotope

(N=178) is 24 s.

5. Conclusion

In conclusion of this short review of recent theoretical studies of stability of
heavy and superheavy nuclei one can say the following:

(1) Shell effects are very important in stability of the heaviest nuclei.
According to theoretical analysis, all nuclei with atomic number Z larger than
about 105—106 exist or are expected to exist only due to these effects.

(2) Shell effects in deformed superheavy nuclei aré large. They are
comparable with the effects in spherical superheavy nuclei.

(3) In particular, a large region of deformed superheavy nuclei, situated arond
the predicted doubly magic deformed nucleus 21008, is expected to exist. A
number of nuclei in this region have already been observed. The existence of this
region changes our previous view of the stability of the heaviest nuclei. In
particular, spherical superheavy nuclei situated around the hypothetical doubly

magic spherical nucleus 298114 are not expected any more to form an island in the
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«ocean» of full instability, but rather to belong to the extended usual peninsula“of
relatively long-lived nuclides. Thus, one expects presently that all nuclei on the
way to spherical superheavy nuclides can be observed, if synthesized in a
laboratory.

(4) Many nuclei in the superheavy region are expected to decay mainly by
o emission. This is important for the experimental studies of these nuclei, as it
makes the identification of them easier and more certain. The experimental
observations done up to now support this expectation. ,
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1. Introduction

"My sincere thanks go to the Directorate of JINR, who invited me to
participate in this important event — celebration of the 40th anniversary of the
Institute; my thanks go also to Prof. Krasavin, who asked me to present the results
of our fruitful cooperation to the JINR Scientific Council. The cooperation be-
tween the Division of Radiation and Radiobiological Research (previously
Division of Biophysics) of JINR and our Division of Radiation Biology at the
Institute - of Aerospace Medicine at the DLR started a few years ago and has
already provided remarkable results. Nevertheless, my talk will cover only one
facet out of the broad spectrum of international cooperation research in radiation
genetics at JINR. ’

I first met Prof. Krasavin during the International Congress on Radiation
Research in Edinburgh in July 1987, where we figured out that both groups have
been interested in understanding the molecular and cellular mechanisms of heavy
ion interaction with biological matter. This knowledge is required as base
information for, assessing the risks from human exposure to radiation. o

Radiation exposure has become an environmental parameter of increasing
public attention. This concerns the population of occupational exposures, e.g.,
uranium miners, the increasing group of patients with radiation treatment,
inhabitants of radiation-polluted areas and humans in space, e.g., on the space
station, where they are exposed to the heavy ions of cosmic radiation. Cancer
induction is the most important radiation-induced risk that has to be faced in
radiation protection. This is due to the fact that cancer induction is a stochastic
effect, this means that there is no limit at low doses. Therefore, cancer induction
may be of danger for the whole human population.
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Fig. 1. Network of events that proceed after radiation exposure

In order to assess the risks of cancer induction from radiation of dlfferent

quality, it is necessary to disentangle the network of interactions that proceeds i m )

a cell exposed to radiation (Fig. 1). The most essential events with respect to

cancer induction occur at the site of the genetic material, the DNA. They result i m .

chemical lesions to the DNA, such as base damage, strand breaks or cross- lmkmg

In order to cope with these lesions, cells possess several enzymatic repair systems.

of different lesion specificity and of different repair accuracy. An error-prone
repair may result in mutations. Since it is well established that mutagenesis in

cells is strongly related to cancerogenesis in mammals, studies on radiation-

induced 'mutations substantially contribute to the understanding of the
phenomenon of radiation-induced cancer. It is the aim of our cooperation, to
provide the complementary information on radiation-induced DNA-lesions and
mutagenesis for a better understanding of the processes leading to radlatlon-
induced cancer.

2. Heavy Ion-Induced Lesions in the DNA

Investigation of the type of lesions, induced by heavy ions in the DNA, have:

to consider the track structure of the heavy ion and its path relative to the position

of the DNA (Fig. 2). The density of energy deposition within the sensitive target, -
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following conditions: o - oxygen; x - oxygen + TAN; + - anoxia (from Komova et al. 1990)

e.g., the DNA, is the key essential quality. Therefore, quantity and quality of
lesions strongly depend on the atomic number and energy of the heavy ion.

Two different approaches have been used in order to determine the type of
lesions produced by heavy ions. JINR investigates the responses to heavy ions of
a defined set of bacterial strains (E. coli) that are genetically identical except for
a certain step in a certain repair pathway. Figure 2 shows an example of survival
of 2 strains of E. coli after y-radiation that either are deficient in excision repair

(polA™) or in SOS repair (recA™). From their response, the contribution of the
various lesions can be determined. The other approach, used by DLR, is to extract
the DNA from irradiated E. coli cells and to directly determine the various lesions
by biochemical methods. Figure 4 gives an example of pulse-field-agarose-gel-

electrophoresis, which is used to determine the fragmentation of DNA by double -
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Fig. 4. Analysis of DNA DSB in E. coli by pulse-field-agarose-gel-electrophoresis (from
Schfer et al. 1994)

strand breaks (DSB). Figure 4 shows that the pattern of fragmentation is quite
different after x-irradiation with Ne ions of 10 MeV/u.

Collecting all experimental information on the dependence of DNA lesions on
the radiation quality, the following picture can be drawn (Fig. 5): Heavy ions
predominantly produce complex DNA lesions, which are a combination of
different single lesions,- such as single strand breaks (SSB), base damage or
damage to the sugar-phosphate-backbone. The fraction of complex DNA lesions
increases with increasing LET. The reparability of complex lesions decreases with
increasing LET. DSB are produced by first order kinetics in clusters leading to a
high fraction of small fragments.

3. Mutation Induction

In order to reach a generalized concept of mutation induction, results from 3
different research groups have been .collected. These are JINR, DLR and Institute
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Table. Heavy ions and assay systems used for mutation induction studies by JINR,

IBP and DLR.
Research on mutation induction by heavy ions
Ion Z En LET Source Assay system Ref.
{(MeV/u)  (keV/u) :
D 1 1.6 18 U-200, JINR E.coli/S.typh. 17, 19. 23
30 11 U-200, JINR E.coli/S.typh.
5.8 7 U-200, JINR/U-120, INP E.coli/S.typh.
8.8 5 U-200, JINR/U-120, INP E.coli/S.typh.
He 2 13 83 U-200, JINR E.coli/§.typh. 12,16,17,19,22.23
1.6 72 U-200, JINR/U-120, INP E.coli/S.typh.
24 © 54 U-200, JINR E.coli/S.typh.
36 40 U-200, JINR E.coli/S.typh.
8.0 22 U-200, JINR E.coli/S.typh.
Be 4 32 200 U-200, JINR E.coli ) 16
6.5 117 U-200, JINR E.coli
B 5 54 190 88" cyclotron, LBL B.subtilis 9, 24
C 6 35 430 88" cyclotron, LBL B.subtilis 9,24
4.0 330 U-200, JINR E.coli 12, 17,23
75 210 U-200, JINR E.coli
9.0 180 88" cyclotron, LBL B.subtilis 9,24
120.0 19 BEVALAC, LBL B.subtilis
Ne 10 1.5 1400 88" cyclotron, LBL B.subtilis 9,10, 24
33 900 - 88" cyclotron, LBL B.subtilis
57 650 - 88" cyclotron, LBL B.subtilis
59 630  UNILAC, GSI B.subtilis 9,24
10.2 © 430  UNILAC, GS1 B.subtilis
110 410 88" cyclotron, LBL B.subtilis
14.4 330 - UNILAC, GSI B.subtilis
18.6 280  UNILAC, GSi B.subtilis
Fe 26 04 4200 UNILAC, GSI- B.subtilis 9,24
Ni 28 0.9 5000  UNILAC, GSI B.subtilis 9,24
34 3700 UNILAC, GSI B.subtilis
Kr 36 10.8 3200 | UNILAC, GSI B.subtilis 9,24
17.7 2500  UNILAC, GSI B.subtilis
Xe 54 0.2 4000  UNILAC, GSI B.subtilis 9,24
2.1 8700  UNILAC, GSI B.subtilis
2.8 8300 UNILAC, GSI B.subtilis
42 7600 . UNILAC, GSI B.subtilis
6.9 6700  UNILAC, GSI B.subtilis
9.5 6000  UNILAC, GSI B.subtilis
11.8 5500  UNILAC, GSI B.subtilis
16.8 5000 UNILAC, GSI B.subtilis
Pb 82 0.3 7500  UNILAC, GSI B.subtilis 9,24
u 92 2.6 15400  UNILAC, GSI B.subtilis 9,24
7.7 13700  UNILAC, GSI B.subtilis ‘
10.7 12600 UNILAC, GSI B.subtilis
11.9 12200 UNILAC, GSI B.subtilis

from Horneck, Krasavin, Kozubek 1994
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of Biophysics, Czech Academy of Sciences, Brno, CR (Dr. S. Kozubek). Thereby,
results from broad spectrum of heavy ions, from deuterons to uranium, have been

obtained (Table). The assay systems studied were forward mutations, e.g., lac

+ - . . . —

Z" —lac Z™ in E. coli, reversions, e.g., his — hist in S. typhimurium and B.
subtilis, induction of the SOS system and the involvement of repair processes in
the manifestation of mutations.

The data can be interpreted by a theory of mutation induction, based on the
assumption that mutagenesis depends on the density of energy that is deposited in

the sensitive target. Depending on atomic mass and energy of the heavy ion, a-
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«mutagenic belt» is assumed around the track of heavy ions where the «right»
density of energy deposition is provided (Fig. 6). Higher densities will favorably
kill the cells, whereas lower densities have a low chance for both, killing or
mutagenesis.

The key essential quality is the fraction of energy d(3), deposited by indirect
hits. For high LET ions (LET2100 keV/um) 5-ray mutagenesis prevails, whereas
for low LET ions (LET<100 keV/m) track core mutagenesis is more likely. In
Figs. 7 and 8 the theory is validated by experimental results. This theory for
mutagenesis by heavy ions has recently been extended towards interpreting heavy
ion-induced mutagenesis in mammalian cells.
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Il:;g%? SOS dependent Lux-Test in response to UV and Y-radiation (from Komova et al.

4. Biosensors for Environmental Monitoring

. The SOS-system responds very specifically to DNA damage. Besides ionizing
radiation, ultraviolet-radiation, mutagens and cancerogens are effective inducers
of the SOS-system. In cooperation with the Institute of Biotechnology Moscow, a
plasmid has been constructed that carries the lux-operon of Photobacteria uncier
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control of the SOS-promoter. This system allows the on-line monitoring of
environmental pollutants and toxic factors with respect to their DNA damaging
potential. Figure 9 shows this responses of the SOS Lux-Test to UV and y-ra-
diation. The SOS Lux-Test is currently being characterized in a joint project of the
European Commission within the COPERNICUS programme.

5. List of Publications Resulting from the Cooperation of JINR, IBP
and DLR

Horneck G., Krasavin E.A., Kozubek S. (1992) Mutagenic effects of heavy
ions in bacteria. WSC COSPAR 29th Plenary Meeting, Washington, DC, 28 Aug.
— 05 Sept. 1992

Krasavin E.A., Horneck G., Kozubek S. (1993) «Complex» DNA lesions and
radiobiological effects induced by radiation with different LET. In: Proc. «Ra-
diation Biology and Its Application in Space Research», Kozubek S., Horneck G.
(eds.), IBP Brno, CR, pp. 59-62 : '

Horneck G., Krasavin E.A., Kozubek S. (1994) Mutagenic effects of heavy
ions in bacteria. Adv. Space Res. 14:(10)315-(10)329

Kozubek S., Horneck G., Krasavin E.A., Ryznar L. (1995) Interpretation of
mutation induction by accelerated very heavy ions in bacteria. Radiat Res.
141:199-207 (Peer)
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monitoring of mutagenic and carcinogenic agents by SOS dependent LUX-test.
COPERNICUS 1994, Funded joint research projects and concerted actions, G.
Ahlen, J.L. Blanc, R. Meijer, F. van Scheepen, K. Woelcken, G. Wojcieszko
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tsyn L.R. (1996) SOS-Lux-Test. DNA-Repair Workshop, 4. Workshop -Deutsche
Sektion DNA Repair, Hamburg, 20.-23.02.1996
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