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Pa6oTa BlillOJIHeHB. B ~6opaTOp:0lI J!,IJ;9pHWC pea~ 
06'b9,Jll!H8HHOrO HHCTl'ITyTa J!,IJ;epm.x: RCCJie,noBaIDitt. ,lly6Ha. 

Hay,:umtt pfROBO,nHTeJI:b: 
,nORTOp qllll3HRO-MaT8MaTR'ISCRHX Ha.YR 
npoqieccop 

~Hhl9 OimOH9HT!i: 
llOR'l'Op if:iHsno-Ma'l'9MaTlfq9CRllX Hayit 
CTapmd Hay,IH!i! COTPY,IUmlt , . . 

' RB.H.Jn!,lt8 T qlll!SKRO.;_Ma T8Ma TIJ1I0CRHX Hayit 

CTapnntl!:.Hay,tHhlit COTpy;IOmR . 

. _ .· BelJ:Yl!lee npem:xpMTl'le: · 
HHcTHTYT J!,IJ;epHHx :imCJie,noBB.Hd AH YCCP, Kl!eB 

orAHECJIH Il.U. 
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EPEMIDIH.B. 

.3amRTa )l;l!CCepmnim COCTOllITCJI " "--~----1988 ro,!Ul 
B" ",me Ha sace.u.amm cnari;lla.mtsBJ)OBaHHOro coBe'1'8 Jl.047.0I.05 
npl! Jia6opa 'l'Op:ltH H8ftTJ)OHHO! qll!SKKJr! R Jia6opa TOpD' J!,IJ;8pHlil pe~ 
OtUlli (r. ,lly6HB ·• MOCROBCROH o6JiaCTl'I). . . 

< ' , ,, \ '• 

C ,n:accepTanaeli MOltHO 03H8ROMRTl>C.JI B 6:e:6JIROT9K9 OHfill. 

ABTope(pepaT pa30CJiaH" "...;... ______ 1988 ro,na. 

Y'leHhlA ce1tpeTap1> cneIJ;i!aJ!l!3HpoBaHHOro·coBeTa 
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OElllAH XAPAKTEfliCTMKit PAEO'lli ' ·-~j • ,_ : 

ART:VaJn,HOCTl> npo6JieM!l : ' -~ .... - ·1 .".:~;.:- :._,:., 

Hsyqea:e:e MaJIOHyRJIOHHhlX CRCT9M ·-saHIIMaeT. oco6oe-- M8CTO :a ·smapiIOfi 
qllll3HRe. HHTepeo R 3TOit 06JiaCTH,-HCCJI8l{OBaHRH 06MCHH6TCH B Iiepl3yio 
O'lepelJ:l, ·B03MOJltHOCTl>lO npoBepRR 1 pa:3JmtIHilX TeOp0TR'I8CXllIX M8TO,iiOii° im=i'' -,r 
TO'lHoro 6esMo.neJil>Horo _on:acaHWJ',TaRRX c:acTelli, a Taicite ycraHoBJi:emili ·• · i 

Blll,na HyRJIOH-HyRJIOHHOrci noTeHitHa,l!a n rpaHmt npRM9!ffiMOCTH'ftOT9~
HOro no,ItXo,na B . TeOpHH RJlPB. · B HacTomnee :epeMR ,ncic'TllrHY'ffl:'6om,nme .:· ·' 
ycnex:e: B T80p8TR'l0CROM OIDICaHHH smep•: S ..;.060JIO'I!m~·, o;itiraKO oim He ,nai5T 
OllH03HatJHOro SaRJil()q8HWJ ,Q B:irl{e' \\I - N llOTeHIJ,HaJia:,·lI; ,ItJIJI· ,na'.ln,Hefuuer<f' ' :, 
npOl{Bmlt8HRIJ B CTpO!'OM MHKIJOCKOllR'I80ROM' OriHCaHHH su(ep il:eo'OXO.i(RMO pac
nmpeHRe. 06.nacm, BH'lHCJieHHii aa 60Jie·e 'T.roiteme c:acTerJH, '.B R<>TopHx npn
cyTcTBYJOT aet:teTHhle RoMIIoaeHTil: N - N noTeHI:(mlJia. :3T:a· ROMnOHeHTit Kr.::: 
paJOT CTOJIJ, Jlt8,CYIIl8CTB8HHYJO pom, B 'q?OpMRpOBaHHH rJiodaJil>HliX. xapaKTe
pHCTHR smep (saepl'lm CBSI3ll, pa.nicy'Cli) ; 'ITO H tJ0THhl8 '~OCTaBIDIDI!K8 •. C 
;u;pyrofi CTOpoHH,)J)ISI on:acaHWJ o6HtJHhlX R3B8CTHHX smep 'lll!CJIO ROMllOH8HT 
llOT0HnaaJia R pa3JmlilillX ROM6HHall;liltt B3amJJO,nettcTB~ H0RMOB8PHO B03pac
Ta8T R paCtJ8Tli BOSMOlltHhl TOJil,RO B paMRaX , cepl>!')3!W~ . YI:IP,9/ll~~tt/ .. ~RH-

• ' •. . • • .. , ,.__ ·- .. Jo,., . . · .- , I~ .. , .. , , 
RaJil>HYJO B 3TOM CMl:lCJie B03MOlltHOCTl, npe.ncTl1B.11SilO'r ltc'CJie.I(OBlitnm- HYKJIO-

CTa6wn,lillX WIH RBa3HCTargtoHapHl:lX ~ep, COC'l'O~ ll,3. 0~ ~~-~;'J?pHOB, 
r.ne OTCyTCTBYJOT ROMllOH8HTli N -flt . IlOT8HnaaJia. C .T=O. H JtYJIOHOBClr.08 . ·- .. 

0:L. '-'. '.~:- ·•·..• -.~· .• ", ' "','~ ·1 . ·, . ~ - ·t,_-,_ • · .. · .. ~••, • .;,·. ,-;~-· 

B3aRMO,neiicTBH~.. 3Ha'lH'j:'8Jil>Hlii1 R~Tepec npe.ncTa~T TaRllt8 TSI~eJIHe R3P--
TOIIH BOJtOJ>'6.zia" C A'> 3 ,RBR Ha1I60JI88°'.o6o;rl;Ul!e'mrae .aettrpoaa~ JJ,Itpa. - . . . 

B ~c~pmqe~ :~pe~ Ha>Yntac;ByeT ~Tpo~'.j~~P,eT~e'~#.i' 3anpeTOB aa, · _ 
CYD1!3Cri3_0BaHRe Tam MyJil>~_H-~~,TP~HHHX si#,~f. (~/1 ft nll_Tepec. K nx ,sRcne7 _ 
PRM8HTaJil>HO,MY llOHCRy 3HatJliT8JIJ,_lj0 j1o~poc. IIOCJif;) 06HapYJ!t8HM . .KBa3RCTa
naoHaplillX CHCTeM 6H H 9He /6~r/; -~O~Oplie 0~3aJIHC:& CYm0~TB8H~o' 60JI88 
CTa6WibHhlMH, tJ8M npe,ncRa3liB/lJIQCl, pam~e. . . . .•. ·. _ 

... . • _ .. , ; : : _ . . . . - · . .,o,~ i , • • •· . i,, · · '.· ~ · '.' • 

0CHOBHaSI II8JI1, pa6ow ·3aK.1Il'.l'laiiac·J, B' p'aspa6oTke' lI 'cos.namm: _, 
3RCnepHMeHTaJI:6Hcifi ycTaHOBRR C HCIIOJ.ll,30Ba1meM Ma.I'iiRTHOro CII8KTpOM9T
pa MCII..;144, 0H npoBel{eHHH aa H8H' :i1tcriepriMEiHTOB rio ncmCRY i lIS~epalllilO. • 
Mace TJDJte.Jiilx HiloTonoB-Bo,nopo,na '11, %, 6H n My-JibTH!IeilTpoHo:a 3h, \i, · .-
5\1\ B l{ByxTSJil>lillX peaRD;WDC c TJJ.llt8JIHMR HOHaMH Ha nRRJIOTpOH8 Y-300 
Jia6opaTOpHR smepma: peaRnafi 06~8,nlIHSHHOrO HHCTHTyTa smeplillX HCCJie,no-
BaHHii. 

. . . ; ,-

HaY'Ul8.IJ HOBH3H8 

Cos,naHa :mcnepRMeHTaJil>HM ycTaHOBKa Ha 6ase Ma!'HRTHOI'O 8HaJIH3a
TOpa )J)ISI H3M_8p8Hl!SI MaCC. smep, o6pa3Ylll!llXCSI B .miyxT0Jll,HhlX pea'RnruDc 

0b"M:,&i:i~fiii-H.;{\ lll·!CTITTJT ,
!l!-:":~Jli.U tlU' .:1':,'iJilJURO 

6HSIIJ.-•, ~,-:-,:·u;, 
,-.-.._--..., ----
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C TSD!t8JIW.m ROHSMH npR 3H8pI'WDC 10-12 M9B/HYR,7IOH, KOTOpaJJ IIOSBOJmJia 
npOBO,ItiITb RCCJl8.ll0BallllJJ C pe1t0mllllM ;n.1IJi 3KCIIepKM8H'l'OB Taxoro TmJa 

YPOBHeM tJyBCTBHTeJll,HOCTR IIO ceqemm ~ l~H6-/MsB 0 cp. 
BnepBHe Ha 60JllilllOMKOJ!Rq8CTB8 RSM8p8HHHX. SHepreffl'lleCKRX CII8KT

POB TR.llt8JllllC ~aI'MBHTOB na MH0rO'I8CTlI'iHWC peaK!tilli C TJDlt8.lmMK llOHawr 

no&asaHO,1?1'0 JJ.8Hllli8 Cll8K'rpli xopomo OmtCHB8JDTCJI KPRBHMH qla30llOro 
oCS~eMa MH0rO"i8CTKtIHOro pa3BaJia. B BHXO,lUIOM KaHaJie pea~. 

061mpyiit81l BOS6yJt,lleHmd1 YJ)OB8RD B Cl!C'?8M8 'ii C SHeprnett 
E.(T+h },,;(5,8:!:'o,5} MsB lll nm:pKHOtt r =(2.l±o,5) MaB. IlO,ttTB8.PZ,]l8HO Ha

Jllt'lll8 KB83lICTattHOHapHOro COCTO.IIHWJ B CHCTeM8 Sir, HSMepeHH ero napa
M8TpH: E(T+31'1 )=(2,6±o,5} Ma-B, r =U,5±o,5) MsB. 

IlpOB8;ItBH rura.ims sxcnepKMBHTaJII,HWt ,ItaHHHX Ha OCHOB8 odoxoqe-qHott 
MO.ll8JIH, IlOSBOJJJlllllmt o6~CHHTb HM811Jn!8C.ll K HaCTOJII118114Y'. BpeMemt 8KCll8-
PHM8HTMb!Ili8 ,ItaHHl:18 IlO Tmte.JmM llSOTOnaM BO,ttOpo,tta. 

Paspa6oTaHO HOB08 pernCTIJHpynitee YC':PpOttCTBO ;n.1IJi npo,ttonemm 
8KCnepoeHTOB C ypOBHeM 1JYBCTBHTMbHOC'l'll no ce-qemm ... IO n6/MaB•cp. 

IlpaKffi8CMI! ll8HHOCT1'pa60T!i 

Cos,naHHaH yCTaHOBKa MOJ!t8T 6HTE. l!CllOJll,SOBaHa .Ir,1IJi npOB8.ll8Hll.ll 
llOllCKOBHX 8KCil8,PD8RTOB no o6aapyxemm H JilSMepemm uacc X8I'KBX 3KSO
Tlt'48CIGIX J!.It8P C BHCOKHM YJ)OBH8M 1JYBCTBl!TeJll,HOCm no ceqeimll. Ilpe,Mo
Jt8Hmd M8TO,llHCRJIDlteHi!Ji H8JIOZ8mtlt mlIIYJIJiCOB MOZ8T 6HTb KCnO~OBaH 
B ,1q)YI'BX sxcnepHM8BTa.Jll,HHX M.01I.'1J1.HX .lt,IIJ! IIpOB8;1l8HRI! 8KCll8pHM8HTOB C 
60.1Jl,llllIMH sarpySltSMR. Paspa6oTaHH08 pe!'JilC'1',Plll)YJl!l89 ycTp~!CTBO MOJtElT 
61:iTl> ~eKTHBliO HCllOJll,30:BaHO B axcnepHM8HTax Ha ny-qKaX TJmeJlliX HOHOB. 

3xc,nepl!M81lT8Jll,H08·no,ttTB8p&Jt8Blile BOSMOJtllOCnt OmtcaHRI! 3Heprem
'i8CKHX CII8K'rpOB TUeJIHX tppal'M8HTOB ]1[3 · p~ C TJJEeJIHMH lilOHaMR KpK
BWrm qlaSOBOro 06~1118 MHOr0"laCTlflUlOrO pa3B8Jia B BHXO,JUIOM K8H8JI8 peaK

nHlil ll03BOJlll'l' B ,llMbHelnmx 3KCn8pHMeHTax npOBO,ItR'l'l. IIp8ItJIISKOHHHI aaa
JIH:3 CIJ8KT,POB C It~ll 06BapYJ!t8HWip830HaHCOB B paSJIKTmHX J!.It8PHHX 
C:IIC'1'8M8.X. 

IlOJIY<IeHllli8 3KCn8Pl!M8H'l'8Jil,HH8 ~HHl:18 IIO 1&1CC8M 'ii. H 6li_ MOryT 

6Hn llCllOJil,SOBaHH ;n.1IJi Teope'nI"l8CimX paC"!8TOB STHX H,ll8p lil npe,Itcxasa
HllJ! c:soltcTB .m>YI'll X8I'Kll aettTpOHOlISOH'l'O"illHX H,llep. PesyJibTaTH aHaJll!l-
38 BOSMOlltHHX KBaH'l'OBl,IX COCTOSmtil BOS6;yJOt81lH0rO YJ}OBllJJ ~ lil OCHOBHoro 
COCTOBHW! 6ir np8,llCT8BJimlT lilHTepec ;n.1IJi npOB8,ll8HWJ ,ll8Jll,He:lmmx 3KCII8pK

M8HTOB no iray-qemm STHX ClilCTeM. 
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Ha~anmTy BHHOCRTCR CJienyxnm:e llOJIOJK8Hl'IR n.pesyJinT8TH: 

I. CoS~HHaR.YCTaHOBK8;n.1!Jill8M8peIDUI Mace s.nep,odpasyxmruccRB 
,Il;BYJCTeJinHHX peaKIJ;lIBX C TJllK8JIHMR liOHaMR, ycKopeHHl:IMR Ha u;mtJIOTPOHe; 
llOSBOJmJia IIpOBO,IlHTn llORCKOBHe 3KCII8pID,'!8HTll C ·ypoBH8M 1lj'BCTBRT8JibHOC
TH llQ'C8"18HRID -1 H6/MsB.cp H TO"iHOCTnD llSMepeIDUI MaCC ~o,3·MsB. 

2. 06HapyJKEiHH8 B080YJK,]l;8HHOro YJ)OBHR B CRCT8M8 4tt npn SHepr:mt 
E(T+n )=(5,8±o,5) MsB c mnp:imoil: r=(2,1:!:o,5) MsB, nsMepeHRe napaMeT
poB OCHOBHOro COCTORIIB.ff 4tt ·E(T+n )=(3,5±o,5) MsB, r=(0,9:!:0,5) MsB. 

3. ITo.nTBeplK,Il;eHne HaJIII'IW! B cncTeMe 6tt KBaSllCTaIJ;ll:OHapHoro coc
TOR!mR, llSMepeHRe ero napaMeTpOB E(T+3n )=(2;6±o,5) MsB, 
T=(l,5±o,5) MsB. 

4. BepXHR8 rpaHKD;bl Ha C8"i8HH8 o6paSOB8lmR My-JibTllH8i1:TpOHOB B 

~eaKIJ;lIBX 7L•1 iIIB, ~50)31'\ • 7~; ~IIB, I4o)¾ • li (9Be, 12N )4h • . 
Be(9Be, 140) YI , 9Be(9Ee, ·130) n COCTaBJLlilOT Bemr<!llHY .:, l HCS/MsB.cp. 

. , 5. 3HepreTH"i8CKK8 cneKTpH TJllK8JIHX qiparMeHTOB HS MHOrO'IBCffl'IIHl:IX 
pea~ C THllt8JIHMR HOHaMR xopomo OllHCHBaDTCH KPllBHMll qiaSOBOrO od~e
Ma MROrO'IBCTH"iHOro·pasBBXa B BHXOJUIOM Ka!IaJie pealtUllll. 

6. KBaHTOBH8"t!llCJia r+ B086y:i£.It8HHOro.cocTOHHM 4tt H OCHOBHOro 
COCTOHHWJ 6II llOSBOJI!IDT od~CllHTb l!M8~8CH 3KCnepm.!8HTMnHH8 ,llaHH!:18 
no TJ!llteJIHM llSOTOnaM :so.nopo,na (A> 3). 

.7. Paspa60'l'8HHOe per:acTpHJ)YJII!t88 ycTpottCTBO llOSBOJIHT npOBO,IlHTn 
3RCII8PRM8HTH C YJ)OBH8M 1JYBCTBllT8Jll,HOCTll no C9"18HRD "'IQ nCS/MsB.cp. 

Anpo6amm pa6oTH ._ .. _..., " 

Ocao:sHHe pesyJIHaTH, Boiile,llllllle B .u;iccepTanmo, .llOKJia.ItHBaJIHCb Ha 

Y.X:£Y ll XXXYI co:se~HWIX no H,ll8pHott Cll8KTPOCKOIIKK H CTpyx'cyJ)e Jl,Iij)8 

(AJIMa-ATa, I985 r., XapbKOB, I986 r.), MeJK,eyHapO,JUIOlt R011q>9peimm "i10 
MexaimsMy- H,ItepHHx peaRitJl!it (BapeHHa, HTaJIM, I985 r.), cecco AH CCCP 
no H,Itepaolt ginsmi:e (Mocx:aa, 1986 r. ) , MeJK,eyHapOJUIOtt DJROJie-ceMH
aape IIO l]?HSKK8 'l'miteJIHX HOHOB (lf,y6aa, 1987 r.). MeJK,eyHapOJUIOtt IIIKOJI8 
"Cm.iMeTplillil K no.nyx.nacc:a-qecKRe no,llXO.Itli K H,Itepaott ,ItWiaMl!Ke" (EpaTOB, 
CPP, I986 r.). MeJJrJtYHapO,JUIOM KOJIJIOKBBYM8 no l]?H3lilK8 TJJEeJWX KOHOB 
(KaH, ~paimrur. I986 r.), M811',eymip0,JUIO:li IIIKOJie IIO H.llepaott l]?HSmte (MK-. 
KOJI.affKR, IIlIP, 1985 r.) , Co:seiqamm no My-Jll,TKH81iTpOHHl:IM CllCT8MBM (Jly6-
aa, I987 r.). H80.llli0ltp8THO Ha C8MiIBapax xadopaTOPHK lil 'APYI'HX llHC'l'K
TYTOB. 

CTpyK:cypa H o6'p8M 1mccepTamm 

,ltHccepTanwi COCTOKT KS BB8,ll8HI!J'I, qempex rJiaB, ,llByx npuozemnt·, 
S8RJIIJ'i8HW! K CmtCRa JIHT8paTYJ)H. 0118 CO,ll8plltlilT I03 CTpammi,t MalllmO
IJKCHOrO T8KCTa (BitJIIJIJ8JJ~pncymt11), 26 pKCymtOB, 7 Ta6Jnm lil CIJKCOK 

JllI'l'8pa'l'ypl:l HS 65 Ham48HOBam!li. 
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CO,UEPlb'.A.HHE PAEO'IH 

Bo BBenemm Il0Ra38H8 rut'cy'8.lll,HOCTb•HCCJie,n;yeM!:lX B ,IOIICC8pTanm,! 
npo6JieM. KpaTKO H3JIOJ!t8HO OCHOBH08 CO,It0PJK8HlI8 OT,It0JlbHliX rJiaB H npH
B8,It8Hli OCHOBHH0 _p83fJibT8Tli, IlOJiy"J8HHli8 8BTOpOM • 

B nepBOii rJiaBe pacctiaTpHB8IDTCJI BOilpOCH, CBJ!38HHHe C npe.ncrasa
HlI8M Mace JI8I"mimmx ,mep H onp8,IteJl8HlI8M me ,mepaoii CT86HJThHOCTH, a 
TaIO!t8 peaKnm,!, npHBO,wrntH8 K -06pa30BaHHD H8iiTpOHOH36HTO'llHWC Jler,mimmx 
JJ,D;ep. B OT.lm'm8 OT o6JiaCTH cpe.mmx H TSD!t8JIHX JJ,D;ep, r.ne TaKoii'napa
M8Tp KaK SHeprHH CBJI3H ayKJIOHa M8Hfi8TCJI IIJiaBHO, npeTepneBaJI Jimllb 
H83Ha'IHT8JlbHli8 CKa'IKH, B 06.n:acTH JI0r'laIDIIHX JI,Itep H3M8H0HH8 "IRCJia HYK
JIOHOB Ha 8.ItJlllilllzy MO.llt0T Kap,ItHHaJlbHHM o6pa30M H3M0HlITb CH~ID. BoJiee 
Toro, npn O,ItHOM H TOM-lite 'IBCJl8 HeiiTp-OHOB H npoTOHOB JI.Itpa MOryT o6pa-
30BHBaTb YCTOH'IHBH0 KOHq)Hrypan,nl C pa3JIH'IHOii :meprnett, npK"!eM pas
HmJ,a SH8prHtt cpaBHHMa C saaprHeii OCHOBHOro COCTOJIHWI. BpaMeHa U3HH 
ayKJIOHOH8CTa6MbHliX COCTOJIHlill ,map onpa,neJI.liIDTCJI Ha.mr<meM IcyJIOHOBCKO
ro HJm ~aHTp068lltHOro 6apbepoB, a TaIO!ta CTPYK'rYPHHX <paKTOPOB npH pac
naJJ;e, HanpHMep, sanpeT no H30CIDIHY. IIpa,nCKa38Hl1Si HYKJIOHHOii ycToii'IH
BOCTH JI,Itap,ocHOB8HHhla Ha TO'IHOM MHRPOCKOilM8CKOM pacqeTa B HaCTo.amae 
BpeMJI conpJDK8Hli co 3Ha'IHTaJ!bHHMH MaT8MaTll'I8CKID.m TPY.ItHOCTJIMH R H80,It
H03Ha'IHHM BH6opoM flYRJIOH-ayKJIOHHOro IlOTe~. 'ITO npHBO.ItJllT K HaO,ItH0-
3Ha'IHHM npa,ItCKaSaHHJIM CTa6MbHOCTH _paSJIK"IHHMH TeopeTM8CKHMH M8TO,Ita
Ml'I, Jiy,mmanpe,ncKasaHHJI no.nyqel:!hl Ha OCHOB8HlIH 060JlO'Ia'IHOii MO,IteJm H 
B ~pMaJm3Ma C R30CilRHOM, T,e. B npaJJ;nOJIO.lltemm H30TOilK"!aCKOii HHBa- ' 
pHaHTHOCTH JJ,D;8pHHX CM. O.nHaKO TO'IHOCTb npe.ncrasam 3Ha'IHT8JlbHO 
~eTcJI npH y.naJiamm oT ,noJmHH CTa6MbHOCTH, 3xcnepHM8HT8Jlbl:!hle 
BOSMO.lltHOCTH HCCJ18,ItOB8HHJI Jiarqafulmx H8iiTpOHOH36HTO'IHliX JI,Itep ,ItaJI8KO 
He ucqepnaHH. 

.1l:Jin no.nyqeHHJI JI,Itep, Y.ItaJI8HHHX OT JmHHH~ -CTa6MbHOCTH, HCilOJ!b
syeTCJI nmpoKHii aa6op pearun'[ii. B nepa'Ill:cJieHHhlX pearun'[JIX He o6aapyxeHo 
CB.ff38HHHX HJm KB83HCT8~0HapHhlX COCTOJ!HHii 3 l'\ , 4n , 5H, 6ii H T,,It., 
HO HS SToro e~e ae CJie,n;yeT, 'ITO OHPI·H8 c~ecTBymT, Hao6XO.ItHMO OTMe
THTb, 'ITO BepOJITHOCTb saceJieHHJI OT,IteJlbHliX COCTOJIHliii B SHa'IHT8JlbHOii 
Mapa onpe,neJIJIBTCJI npaBHJiaMH OT6opa, a.TaKXe MexaHHSMOM ,mepHOii 
peaKnm,!, B CBJ!SH C STHM H8Ha6m:ut8HH8 B 3KCnepHM8HT8 KOHKpaTHOro coc
TOJ!HWI 88 03Ha'I88T ero OTCYTCTBlia B ,ItaHHOii CHCT8Ma. HaH60Jiea nepc
neRTHBHHMH C STOii TO"lltH speHHJI JD3JIJ!DTCJ! ny1lltH TJ!Jlt8JIHX HOHOB, IlOSBO
JI.lmltR8 BapbHpOB8Tb B nmpOKHX npe.neJiaX xapaKT8pHCTHKH BXO.ItHOrO KaHaJia 
peaKnm,!. B H8CTOJ!lll8ii pa6oTe M!i OCTaHOBHMCJ! Ha BH6ope li!M8HHO T8KHX 
pearun'[fl:. 

4 

p 

Bo BTOpo:11 rJiaBe ,Ita8TCJI aHaJm3 SKCnepHMeHTaJ!bHHX B03MOlltHOCT8ii 
~oTpoaa Y-300 ;rJ,JIJ! npoBe.zteHH.I! nccJ1e.noBaHHil,p;1ccMaTpHBaroT~JI KpHTe
pe BH6opa pearun'[ii. Han60J1ee -qyBcTBHT8JlbHHM cnoco6oM noHcRa aens
BecTHHX·,mep H onpe.neJieHIDI Mace JIBJimlTCJI ,ItByxTEiJlbIWe peaimRH, npHBo
.wrntHS•it' odpa30B8IDlll ,ItByx KOH8'IHHX JI,Itep B onpe,It8JI8HHOM 3HepreTH'I8CKOM 
COCTOJIHHH, Macca ~CCJ18.IlY8MOrO ,mpa OIIp8,It8JIJI8TCJI HS B9JIH'll1!W Q .-peaK
:nmI, KOTOpaJI HSBJ18Ra8TCJI HS HSMepe!Id SHepreTMSCKOrO cnex-rpa conpJI
.llt8HHOro IIpO.nyKTa HSB8CTHOll MaCCH. OCHOBHaJI ~aCTb r.n:aBH IlOCBJilll8Ha 
OnRcamrm SKCnepHMSHTaJlbHOii ycTaHOBKH .imr H3M8p8HWI MaCC ,mep,o6pa
SYJ[X!IHXCJI B ,ItByxqaCTH'IHliX peaK~ C TJillt8JIHMH HOHaMH. 

PeaKn,m, npHBO,wrntHe K o6paSOB8HillO 3KSOTM8CKIDC ,mep, 06Jla.It8IDT 
CJl8,nyK!llHMlr oco6eHHOCTJIMH: 60Jll,IIIOll OTpHIJ,8T8JlbHO:lt B8Jm'IHHOll Q-peaKn,m 
(30-60·MsB), 'ITO onpe,neJIJieT MaJIYll BSJIH'IHHY HX nonepeqaoro ce'IeHHJI, 
KPOM8 Toro,ocTpoil aanpaBJI8HHOCTbID npO.nyKTOB peaKn,m B nepe.naHe'yrJIH, 
rJJ;e B8JmKO C8'I8HH8 yrrpyroro pacceJIHHJI. 3TH o6CTOJIT8JlbCTBa COS,ItaIDT 
cepb83HH8 Tpy,ItHOCTH ;rJ,JIJ! HSyqeHHJI pea~ C o6paSOB8HH8M 3KSOTH'I8CKIDC 
,map H HaKJia,D;IIBaIDT .llt8CTKH8 yc~OBM H8.BH6op 3KCil8pHM8HTaJ!bHOii ycTa
HOBKH ;rJ,JIJ! npOB8,It8HID'I HCCJ18,ItOBaHH:lt. Ha ycxopHT8J18 Y-300 6HJ18 cos.naaa 
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PHc.I. CXeMa. sxcnepHM8HTSJlbHOfi ycmHOB~-
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ycTaHOBRa Ha·6ase nmpo
KOJJ;HanasoHHoro MarHHT
aoro aHaJIHsaTopa MCII
I44 /'IJI, KOTOpH:lt IlOSBO
JlM HS68BHTbCR OT SHa
'IHT8JlbHOfi qacTH npO.nyK
TOB ~OHOBHX pearun'[ii ll 
npOB8CTll npe~3llOHHli8 
HSMepeHH.1! sHepreTH'l:ec
KHX,cneKTPOB. 3xcnepn
M8HTSJlbHaJ! ycTaHOBRa 
(pHc.I) BKJIID'I88T B C86J! 

MarHHTHHfi aHaJntSaTop co 
C TYil8 Htl8 TllMll IlOJillCaMH , 

KaMepy pacce.11mm, KOJIJIH
MB.D;KOHHYJl CHCT8MY, ,ne
T8KTOp B ~RaJ!bHOfi 
IlJIOCKOCTH M!U'HHTHoro 
aHaJmsaTopa, a Tana 
s~e~TPOHHoe o6ecne~eHHe 
H Mmm-3BM CM-3, c no
MO~B:> KOTOpoi\ npoiis:eo:., 

.ItJll'l'CR HaROilJ18HlI.~ :fI. . o6-
pa60TKa nHwopMB.n,m. 
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Pirn.2. CxeMa BOHRSaD;ROHHOii KaMepa B 6.nox-cxeMa 8.ll8KTJ)OHBKB. 

Jl.M p"erHCTJ)aD;RB npO.u;yKTOB J!.It8pHlll peaKD;Rii lICil0.nl,80BanaCl, lIOHR- . 
SaD;ROHHa.JII RSM:epa c C8'1'KOtt (plic.2). AHO.It KaMepbl pasne.nea Ha ;u;ee 'lffiCTlI, 
nepBbltt yq!lC'l'OK per:BCTplipyeT noTeplI 8H8pr:i'll! (AE), BTOpoff - OCTaTO~
Hyil saepl'BI) (E). B sasope MeJEJtY n.nacTBHaMI! aHo,na pacno.nozea nponop
In!Oaa.nl>Hbltt C~8'1"mK C JmHHett sa,It8,PDH .ItJIJ! BSMepemm xoop,mmam (X} 
B,IlOJ[l, ~Ka.nl>HOff n.noCKOCTlI MarHlITHoro aHSJmSa'l'opa: HSM8p8HlI8 S'l'BX 
Tpex Il8paM8'l'pOB IlOSBOJlJ!:8'1' Ha,IlSZHO IJl8H~OBaTl, BSOTOn B npOBO-

6 

(, 

)ll!Tl, HSMepeHHe aHepr~~eCIGIX cneKTpOB. IlpH npOBe;n:eHllll SKCnepHMeHTOB 
Mb1 CTO.nKHY,?IRCI, c npo6.neMOfi BblCOKoro ypOBHH,HaJIOX9HHfi m.myJII>COB B 
zo1msaIJ;1IOHHOfi KaMepe • .n.,ui pemeH:rui: aTofi npo6.neM!i 61,1.n npe;n:.noxeH M8TO.Il 
HCKJ!lO!l8HM·HMOX8HHfi,ocHOBaHHblli aa.npocTpaHCTBSHHOM pas;n:e.neHllll HOHOB. 
liOHbl, nonaBilllle B KaMepy O:rtHOBp9M9HHO, HO .pas;n:e.nemme. no KOOp)ll!Ha TaM 
X JIII60 y Ha HSKOTopoe paCCTOHHH9 .nam Ha BblXO;n:e C .nllIDIB sa;n:epJKim 
JIII60 C nponopIJ;!IOHa.nl>HOfi HHTH HenepeKpb1BaRlllH9CH no Bp9M9,IDI m.my.nI,Cbl, 
H cneIJ;IIMl,Hblfi 6.noK, BKJllO!l9HHblfi B 8JI9KTPOHayID CXSMY, ~pMHpyeT m.my.nbC, 
KOTopHfi sa1tpiiIBaeT JIIIHefi!Ible BOpoTa aMllJillTY.riHo-D;RippoBoro npeo6pasoBa
TeM. KaK noKaSa.nll H3M9p9HM, ,mlHHblil M9TO:rt Il03BO.nll.n noHHSRTI, ypOB8HI, 
aa.noxeHRfi B 50-60 pas l'l npOBO;n:HTI, 3KCnepHM9HTbl C YPOBH9M ~CTBHT9.lll,-
HOCTH no ce~emno ... I H6/MsB.cp. · · 

400 
§ 
E-< 

~ 3001 ~ '~ 
E-< N ' l 
0 200 I . 

j 
0 

40 

.; 
oi ! 9Be(11B,12C)8Li 

60 ' 80 
X-KAHAJIH 

Pllc.3. CnexTp H;n:ep· 12c B;n:o.n1, ~o
RaJll,Hofi IIJIOCKOCTH'(xoop;n:llliaTa X) 
B peaKD;Rll 9Be(11B,12c)8L;. 

Pllc.3. ';n:eMOHCTpHpyeT BOSMOX
HOCTl'l cos;n:aHHOll ycTaHOBKl'l z' 
IJ;IIK.nOTpOHa Y-300 :n:.nH HSMepeHIDI 
SHeprHH H;n:ep!Iblx ypOBHSfi. Ha 
PHCYHK9 npe;n:cTaBJieH KOOp,$:HaT
Hblll cneKTP H;n:ep 12c, o6pa3YJ!}: 
mmccH B peaKD;Rll 9Be(IIB, 12c)8~i. 

, CTpeJIKaMH o6osHa~eHbl pac~eTHble · 
SHa~eHM KOOp,llllHaT cneKTpa, 
COOTBSTCTBY!(mHe o6paSOBamno 
H;n:ep B OCHOBHOM COCTOHHllll H 
B086y,it.n:9HllD nepBHX ;n:Byx ypoB-
Heil B ,r,npe 81..i · • · 

B Ta6JI.I npHB9,Il9H BKJia.n 
pa~HblX Heonpe;n:e.neHHocTefi, 
BXO,umllllX B OmR6ey onpe;n:e.neHM 
no.noxeimH H.ItepHHX ypOBHefi. To~-
HOCTI> B onpe:n:e.nelillll aHeprRII 

COCT8BRJia B8.JmlllIHY ±o,33%, COOTB8TCTB8HHO TO~HOCTI, B onpe,ItMelillll 
Q -peaKD;Rll H MaCCH 8t,.i COCTaBRJia' BeJIK'U1HY ;._ 280 KSB. . 

.n.rui. OllllcaHM cn.iromHHx cneKTpo:s zcnOJII>SoB13.JiacI> npocTaJi ~OPMYJia . 
:n:.nH BepOHTHOCTl'l nepexo.na B ~e o6paSOBaHIDI B BHXO,IlHOM KaHa.ne pe-
aKD;RH_ N H88aBHCllMWC 'lffiC.THn . 

cl 2 ~ J.Ji.- 4- . ~. . 
l"ftl".12/: -\\ t \(t' · L \ '°H> .& : ( Es , 52.i ) .. : _· . . .. 

rne 'S,.le,,J!i) = -tr !>'l_-C. . 2. ~ ( n l'Y\'\)¾- M~(e)~ [ M:..Mt.Q-
1, a ~ \'"' n 

ei.+2.4,lE4)vt c.~.e.t -a,j .z. . 
- ~SOBblil 06'I,9M peaKD;Rll B BHXO,IlHOM KaHaJie ( N ~3)' Er - 3H9prHH HS
MepJJeMOll ~CTHUH, /"f ... ~ '°"f "":i - npHB8,Il8HHaH MaCCa BO BXO,IlHOM KaHa.ne, 

'Mf'"°~l 
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t-\: Z. "'4.\ , o.~ =-r""'' Mt,. .,.2 , ~ \ M \ ") - MB.Tpll'i!Ill! 3JI8M8HT nepeXO)l'.a, 

\•¼ . Mp ... ,.> 
KOTOpH! C"ll'IT8JICJ1 H8 3a.BHC.flllU!M OT Er• 

Ta6.mma I 

BRJia.It paSJIKq!IllX H8OllP8]l8JI8HHOOTett B oum:6ey H3M8p8HIDI MB.CCH 
,mpa 8 1.-i B peaKUIDI 9Be(11B,12c) 8L.i 

CTa6MbHOCTb MarHHTHOro IIOJ!Jl aHaJIH3aTopa O,OI% 
CTa6MbHOCTb 3H9prHH IJY'!Ka ±o,12% 
Onpe;n:eJieHHe neaTpo:ima rnna ±o,009% 
Heonpe;n:eJieHHOCTb KBJIH6pOBKl'I KOOp;n:HHaTH ±o,08% 
Heonpe;n:eJISHHOCTb TOJIIJtHHH Mmll8HH ±Io% 
Heonpe;n:eJISHHOCTb TO~HH Mml19Hl'l ±IO% 
npH HSMepemm: saepnm IIY1!Ka • 
0Ilm6Ka IOCTHpOBKl'I MB.rHHTa no yrJIY ±o,I% 
~80M8TpK'l9CKl'l9 pa3M9pH Mml19Hl'l 4MM 
~H8TK'l8CR8.J! Heonpe;n:eJieHHOCTb 0 

BHyTpH BXO]lHOtt anepTYJ)H aHaJIRSaTopa ±o,52 

±o,33% 

~omn6KH Koppe.,mpYJlT 

K3B 
9 

±107 
:!:7 

:!:75 
"±64 
:!:54· 

:!:27 
:!:53 

:!:212 

:!:27s K3B 

B Tp9Tpett rJiaB8 npHBO,Itl!TCff pesynTaTli 3KCnepHM8HTOB no llOHCey 
R HSMepemm MaCC H9ilTpOHOH36HTO~HWC HSOTOllOB BO;n:opo;n:a 'iI, 5H, 6ir 
R MYJibTHHS!TpOHOB· 3h , 4h , 5"' ' a Ta:Klle cpaBH9HR9 llOJIY'I9H!IllX pe
syJibTaTOB C RM8DI!ID,mCJI 3KCll9pRM8HT8Jib!IHMH ]laHHHMH. IlOKa88HO, ~TO 
Cll9KTPH T.llllte.JWX ~parMeHTOB xopomo OllHCHBaDTCff KP~HMR !pa3OBoro 
o6~8Ma MHOrO~CTK'IHOro pa3BaJia B BliXO]lHOM KaHaJI8 peaKUIDI. O6aapyxe
Hll KBa3HCT8ni'tOHapHHe COCTOJIHHJI B 4iI R 6ir, npe;n:eJI Ha ce~eHHe o6pa-
3OBa~ MYJibTHHettTpOHOB H 5H COCT8Bl1JI B8JIK'IHHy /'VI H6/MsB.cp. HTO
roM npOB8]l8HHHX 3KCnepRM9HTOB Mo:&8T CJiyuTb Ta6JIHna 2, r;n:e npllB8]l8HH 
nepe~eBb nccJie;n:oBaHHWC HaMH peaKnPttt z' pesinTam.·Ha pnc.4 npeicTaB
JieHa BHCOKO3H8preTK'l9CKaff ~aCTb CII8KTpa IO H3 peaKUIDI 
9Be(IIB, 16o)'iI. CTpeJIKott oTMe~eaa aaepru 79,3 MsB, coo_TBeTCTByJ]llaJI 
o6pa3OBaHm) 4iI C HyJI8BOtt aaepnea CM3H OTBOCRT8J!bHO ¾+ ~ . :3aepre
TK'l8C:imff Cll8KTP OllRCHBaJICff CYJ,1MO! ~SOB:IDC Kpl!IBHX OT pa3Jm'lma: npo
neccoB pasBSJia B BliXO]lHOM Ka.HaJie peaKnHK. PasaocTb MeJK,ey" aKcnepn
M8HTaJll>HIDm TO'<IK8MH R CYMM3paon ~SOBO2 KpRBo2 npe;n:cTaBJieaa sa TOM 
llt8 pncyrute. Jlytmie Bcero OCTaTo:.nma CII8KTP OllRCHBa8TM B npe;n:nOJIOllt8-
mm: HaJm1llIJ1 .ICByx mmoB c napaMeTpaMH E1'=5,8 MsB, r=2,I MsB; 
?=3,5 MsB, r=0,9 MsB. KpRTepd corJiacM i..1 ~ 22 TO~eK cneKTpa 
paBHJl8TCff 6,2, ~TO COOTB8TCTBY8T YJ)OBHJl ]lOCTOBepaocrn 0,98. 
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. 
Ta6.mm;a 2 

IW\ 
PeayJU,TaTli IIORCRa "' WI 

11 H B paa.mrqroi:x peaKnltJDC 

-Pe~ 3H~l'M 0-~ea~ HaTepBaJI · YrOJI ns- Peay.n:&TaT Ce11eim:e 06-
Jia ~t:(.M, ( aB) lil3M~emrlt MepeHID! ~SOBaHlltJ! (Ma) ( aB) MK6~) lilJilil 

Mit6 B.cp) 

IIB+ 7t.., ....,l4N + 4H 87,5/34,0 -2,3 73-82 8°:!:o,5 H8 Ha6JD:Ut, · L0,5 

IIB+ 9130 _rsO+ 4H 88,0/39,6 +l,7 54-85 -"- 3,5±o,5 
r=(I±o,5) 0,15 
5±I r=2 

_,.l50+5lt -"- -13,9 58-?I -"- He HadJI!Ul. L.0,05 
IQ 

_..l40+6ff 2,7±o,5 -"- -27,2 52-58 -"- 0,0I6 
r=(I±o,5) 

l80+7~1-I8Nc.+7H 2I8/6I,0 . -38,4 I60-I35 5°±o,5 H8 Ha6JI!Ul, t. 0.003 

IIB+ 7 t,.; - !50+ 3 '°' 88,0/34,2 . -I$,7 55.;.75 -"- -"- .lO,OI 

-I40+4h -"- -3,5 48-?I -"- -"- L0,003 

9J3e+ 7~, - l2N-t 4~ !07,0/46,8 -23,4 58-85 -"- -"- _t.o.oor 

9Be+ 9130 _ 140+ 4"' !07,0/53,5 -I7,6 72-90 -"- -"- ·.£0,00I 

_r30+5"' -"- -40,8 65-58 -"- -"- Lo,002 

iEsaa11eHRe Q Bl:ARCJrJ!8TCJI B npe,D;llo.nozeHlillil o ay.neBo:0: aaeprmr cBJl3R B cnCTeMaX 3~, 4k, 5n 11 3H+1111n. 
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PHc.4. 8HepreTH'I8Cillili cneKTP lIOHOB 160 B peaKD;lill'[ 
9Be(IIB, 16o)4ii. CIJJiomHoii JmHReil npe;n:cTaBJieHa CYMMB, 
qJaSOBHX KPllBilX OT TpeX'laCTR"l:HliX paSBaJIOB 16o+3ir+n, 
ROr;n:a 160 o6pasyeTCH B OCHOBHOM lI nepBOM B036YJ!,D;eHHOM 
COCTOHIDm, "l:0THf0X"l:aCTR"l:HOro 16o+2ir+II\+~ lI IlHTlI
-qacrn-qHoro 160+ H+ h + n + \'\ pasBaJIOB. PaslllIT(a ( AN ) 
M8l!t,Izy. 3KCnepHM8HTaJU,HliMH TO"l:KaMR H cyw.iott qJa30Bb1X 
KPllBHX B JmH0RHOM WlCWTa6e nORaSaHa Ha BCTaBK8. 

2r 9
Be (

11
B, 

14o}
6

H 

·3 
H+n+n+n 

Pnc.5. 3HepreTR"l:ecKRtt 
cneKTp lIOHOB 140 B peaK
IJ;lm 9Be(IIB,I4o)6H. illTplI-

-:r sl'--- ...... _ u .. _________ _ 

XOBOtt JmHH0li nORaSaHO qia-
30B08 npOCTpaHCTBO ;n:JIJI 

IIJ!Tll"l:aCTR"l:HOro paSBaJia 
14o+3ii+ll\+h +n. CIJJiom
HaJr 'JmHW! npe;n:CTaBJU!8T 

) 

BKJia;n: TpeX"l:aCTll'IHoro pas-
BaJia (CM. T8KCT). 

54 56 58 
14 

3Hepnm MOHos O, M38 
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8Hepr0TR"l:8Crorli cneKTP 140,lISMepeHH!iil B peaKD;lill'[ 9Ee(IIB, 14o)6tt, 
noRasaH Ha pllc.5. IlpaBM "l:aCTb cneKTpa xopomo BOCnpOlISBO;n:KTCJ! B 
npe;n:nOJio'1temm, "l:TO B BHXO;n:HOM RaHaJie BM80TC.f! TOJibKO TpeX"l:aCTll'IH!ili 
paSBaJI (CIIJIO!llHaJ! KpRBas), mTpHXOBOtt KpllBOil noRaSaH qiasOBHii O~'beM 
MTll"l:aCTll'IHOrO pasBaJia B BHXO;n:HOM Ka!I8J!8 pearuzym 14o+3ii+\I\H\+h. 
Y"l:8T BOSMOlltHOCTll MHOrOC1YII81f'!aTOro nponecca C o6pa30BaHll8M B BHXO;n:
HOM RaHaJI0 H0CTa6wrbHHX K IICnyCRaHHD HeilrpOHOB CO.CTOHHllli B llSOTOnax 
KllC~apa;n:a ll pa3~HOR noc~e;n:oBaTeJibHOCTlI pacna;n:oB TaIOKe He MOllt8T ~
lKlITb IIPK"mHOii npeBHW8HlIH 3KCnepID.'l8HT~HHX TO"l:8K Ha,Il RPllBOtt Tpex-qac
Tll"l:HOro pasBana. TaKBM o6paSOM, 3KCnepIIM0HTaJibH!iH pesyJU,TaT 06'bHCHH-
8TC.fI TOJibKO B npe;n:no~OJKemm cymeCTBOBaHRH B CllCT8M8 6iI KBaSlICTaUHO
eapHoro cocTMHllff c napaMeTpaMR E(T+3")=2,6 MsB, r=I,5 MsB. OTMo
HeHRe 3KCn8pID.'l8HTaJibHOii rllCTOrpaMMH OT paC"l:8TOB qlaSOBOro 06'b8Ma coc
TaBMeT 4,8 6" 

B "l:BTBepToii rMBe ;n:aeTcH aeaJms no.nyqeHHl:lX s1tcnepHMeHTaJibHHX 
pesyJU,TaTOB lI BMexmettcH 3KCnepHM8HTa~~HOfi HH~OPMaUHll no T.1Dlt8JWM lISO
TOnaM BO;n:opo;n:a B paMRaX o6o~O"l:8"l:HOR MO;n:eJm. B pesym.TaTe npoBe;n:eHHO
ro aHaJmsa MOSHO YKa3aTb KBaHTOBb10 "l:lICM OCHOBHOro COCTOHHlIJII'. 
4ii_ ~,r =2- ll BHCKa3aTb npe;n:IlOJIOZ8Hll0, "l:TO KOH~aD;M B036rmeHHOro 
COCTOHHllff 'il-(I:, ) 2(1p) 2 , OCHOBHOro COCTOHHM 6tt-(I ~ ) 2(Ip} , COOT
B8TCTB8HHO KBaHTOBb10 "l:lICM 3TllX COCTOJ!Hllii r+. B paMI<aX npime;n:eHHOro 
aH8Jmsa HaXO;ItJ!T 06'bJ!CH8Hll8 C~8.IJYDllH8 3KCnepHM8HTaJibH!i0 qlaKTli: 

J!BH08 IlpOJ!BJI0Hll0 BTOporo YPOBHJ! B 4tt, saceJIJJeMoro B H8llllDC 3KC
nepHM0HTax H ero OTCYTCTBH0 B 11\-T pacceHmm /r /; 

CTaHOBHTCJ! noHHTHliM Cytll8CTBOBaHlle KBa3lICTartaoHapHoro COCTOJ!HM 
B 6ii, noCKOJibicy' COCTOJ!lm8 (I~ )2(J.p)4 60Jiee CBJ!38H0,"10M 
'il]iCI:, ) 2(Ip) 2 (Ha npm.tepe 6tte K °He), R OTCYTCTBH8 ysKoro COCTOJ!HM 
B 5ii. 

HaJrliAlle KBa3HCTartaOHapHHX COCTOJ!Hllli B ¥ lI 6tt 00'bJ!CHB0TCJ! T8M, 
. "l:TO KaHaJI pacna;n:a H8 d +h\ ~ sanpe11teH no saeprHH, a pacna;n: Ha T+"""' 
paspemeH TOJil,KO, Kor;n:a O;n:KH KS HettTpOHOB nepeXO;n:KT C p-o60JI011KK H8 
S (Al =I), Tor.Ila O.:n:HH HS ocTaBIIIKXCJ! aefiTpoHOB ;n:OJD1teH noKK;n:aTb czc
TeMY c l =2, T.e. cwn,Ho YBeJmtnmaeTcH sqxpeKTRBHHtt ~eHTPo68llH!d 
6apbep .IlJUI· TaK9ro pacna;n:a. 

Ilp0,IlCTaBJIJ!0T KHTepec IlpOB0pKa STOro aHaJmsa B ,:n:aJU,He:lmmx 9KC
nepHM8HTaJibHb1X HCCJI0,JJ;OBal!l!BX. Jl,JIJl npo;n:OJIJte!IM 3KCnepm.t8HTOB paspa6o
TaHO HOB00 p8I'li!CTPJi!Pj'Dll00 ycTpOttCTBO,COCTOJ!Jll88 HS IIJ!TH R038J3Kcm.!b1X 
MO;n:yAeA • .luiHH08 ycTpottCTBO llOSBOJIJIT IlpOBO;n:KTb 3KcnepKM8H'l.'H C ypOBH8M 
-qyBCTBKT0JII,HOCTH no C8"10HHD "'IO n6/MsB.cp l'l K3M8pHTb yrAOB00 pacn
p8,l8JI0Hll8 llPO.DYKTOB llCCJie;n:yewx peaKD;Htt. 
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OCHOBifilE PE3YJThTA'ill PAEO'ill 

B 8aRJIIOtietnm· cq>OPMYJmPOBa!ill OCHOB!ill9 pesym,TaTll, IlOJIYtl9flllli9 aB-
TOpOM B .n;n:ccepTari;IIOHHOil pa60T9. .', ' • 

I. Faspa66TaHa n sanymeHa ycTaHOBM ;rJ)UI nsMepe!ill.ll: Mace JI.Itep, 
o6pa8ynI!HXCJI B ,miyxTSJII,!lliX pearu:(MX C TJlllt9JlliMR llOHaMH. ,If,Jm perncTpa
inm npo.IJYKTOB JI,Itepirux peaKIJ;Hu 6wra coanaHa noHnsaIJ;0:0HHO-'!yBCTBHTSJII>~ 
HaR KaMepa. YcTaHOBRa TI08BOJIHJia npOBO)UITI, 8KCil9pRM9HTll C ypOBHSM 
'lY13CTBHT8.1Il>HOCTH ifo C9'!9Hll!O ,., I H6/MaB.cp. TOtJHOCTI, :S ll8M9p9HHH MaCC 
~ep cocTaBHJia·BSJIHtJHHY~ 0,3 MaB. 

2. IlOKa3aHa rrepcrreKTHBHOCTI, HCilOJII,80BaHM peaKIJ;iril C TJlllteJWMH 
llOHaMH•;rJ)UI'llCCJI9,ItOBaHIDl•H9liTPOHOH86!lTOtJHIDC'JI9rtJafulmx ~ep. EJiaronapR 
nmpoKHM B08MOlltHOCTRM Bapl>llpOBaHM rrapaMeTpOB BXo,iuioro RaHaJia, B Ta
KIDC peaKIJ;IDDC MOlltHO ll8YtJ8Tl> COCTORHM CHCTSM!l, H9,ItOCTJil!ill9 B ,Iij)yrHX 
peaKD;IL'IX C JierKHMH Jl,Iij)aMH n tJaCTimaMH. 3TH peaKIJ;HH Il08BOMJOT TaKllte 
,ItOCTHtJI,'6oJI!,IIIOro HeilTpOHHOro H36!lTKa RB rrepcneKTHB9 npOB9CTH IlOHCKl! 

6 8 R._ 9H . , TaKIIX CRCTSM,KaK \I\, \I\, -H, Ji! T.,It.· · · 
3. Ha 60JII,Jll0M ItOJlli'ISCTBe aHepreTHtJSCKIDC Cil9KTPOB TJlllteJI!lX qipar

M9HTOB JiI8 pea:ittiRil C Tmlt9JI!lMH llOHaMH, npHBO,nml!IDC K'o6pa80BaHliIJO HSC
KOJIJ,KIIX T9JI, IlOKa8aHO, '!TO ,It8Hlill9 Cil9ItTpll xopomo OIDIC!lBaJOTCJI KPHBHMH 
qJ830BOrO 06~9Ma MHOrOtJaCTHtJHOro p88BaJia B BllXOnfIOM KaHaJie pea~. 
3TOT qlaKT Il03BOJIHJI llpOBSCTll npeIUISHOH!illtt aHaJIHa Cil9KTJ)OB C ~9JII,JO 
06HapYJlt9HM ~epHO~H9CTa6WII,HWC COCTOromit B ll3YtJ89MUX CHCT9MaX Ha qio
He cwromHoro crreKTpa. · 

4. IlO,ItTB9plt,n9HO HaJilitJ!iI9 B CHCT9M9 6H KB88HCT8IJ;0:0HapHOro COCTOR~ 
HM: E(T+3VI )=(2,6±o,5) MaB, r=(I,5±0,5) MaB; 06HapYJlt9H B086YJl(n9Hlillii 
YPOBSHI, B CllCT9M9 4ii, ll8M9peiru ero napaMeTpll: E(T+11\)=(5,8±o15) MaB, 
r={2l±o;5) MaB. BepxHHtt'rrpe.neJI Ha ceqeHJi!e o6paaoBaHJi!Jl MYJil>TnHefiTJ)o
HOB n , 4n , 5n COCTaBH;II B9JilltJIIHY ... I H6/MaB.cp. 

' • 5. • IlpoBe.nea amuma rro.rryqeHHilx peayJII>TaToB n ,Iij)yrott aKcnepmvreH
TaJil>HOii !iIHqJOpMa~ IlOTRllteJI!lM"ll30TOnaM BO,ItOpo.naB pru.max o60JIOtJ9tJHOii 
MO,IteJIH. B peayJil>T8T9 8Toro· amumaa MO!tHO y-K888TI,, '!TO KBaHTOB!l9 imc-

,L "II". 
Jia OCHOBHOro COCTORHM ·tt- ~ =2-, R KBaHTOB!lMll: 'q][CJiaMl! B086YJ!t,IJ;9HHO-
ro COCTOJ!Hltl! 4iI R OCHOBHoro COCTORHRR 6H JJBJIJD:lTCR ~--=I+. B PaMRaX 
naHaoro paCCMOTJ)9HM HaxOnHT KatJ9CTB9HH09 o6~CH9Hli!9 60Jil,IIIRHCTBO 
RM9Dlt(IIXCJ! 3KCnepRM9HTaJIJ,HllX ,ItaHHHX no TJUt9JI!lM R80TOilaM BO,Itopona. 
Ilpe,ItCT8BJIJl9T llHT0pec npoBepKa SToro 8HaJIHaa B ~1,aefulmx 3KCil9PRM9H
TaJil>HHX llCCJI9,ItOB8HIDDC. 

6. Ha OCHOB9 np9nJIOllt9HHOro M9TOn8 llCKJWtl9HM: HaJIOllt9Hlltt RMnYJil>
COB paapa60T8HO HOBOS perncTpnpynnee ycTpoilCTBO ;rJ)UI Ilp0,ItOJDlt9HM 
3KCnepRM8HTOB C ypOBHeM '!yBCTBllT8JII,HOCT!iI no C9'!9Hli!JO nop~ 
IO n6/MaB.cp. 

12 

0CHOBHH9 peaynTaTli, npe,ItCTaB.lI9HHH9 B .n;n:-0cepTaIUIR, ony6JIHKOB81ill 
B CJie~ pa6oTax: 
I. KaJmanH A.M., OraHeCJJH IO.U., IleHHOHlltK9Bli!tJ ID.3. 0 B03MO!iHOCTR on

pe,It9JI81ilffl flYltlIOHHOii CTa6HJil,HOCTll 1Dire.-B KH.: COB8~Hll'.9 IIO 3KC
nepHMeHT8JIJ,HHM YCTaHOBK8M Y-400 n qJll3RtJ9CKOil nporpaMMe nepBOOtJS
pe,lUlliX 3KCil9pID48HTOB Ha trnx. ,Iwea.neH, I982. C6opHRK aHHOT~. 
,I1y6Ha, OHBH, ll-7-82-891, I982, c.4I. 

2. E9JI03epoB A.B., EoptJa K., )I.Jioyrn 3., KaJ!HHRH A.M., KamlaKtJII8Ba P., 
HryeH Xoatt Tuy, IleanoHJKKeBJi!tJ ID.3., CKo6eJieB H.K. YcTaHOBRa .ItJIJl 

R3MepeHRR MaCC ~ep, ~6pa3YJlllllXCJl B ,ItByxtJaCTJi!tJHHX peaKIJ;HJDC C TJl
llt9JIHMR iioHaMH. - ]Iy6Ha, I985. - 8 c. (Coo6ll!9Hll9/0IDIB:I3-85-535). 

3. Belozeyrov A.V., Borcea C., Dlouhy z., Kal~nin A.M., Kalpakchie
va R •• Nguyen Hoai Chau, Oganessian Yu.Ts., Penionshkevich Yu.E. 
Investigation of neutr9nrich hyd~ogen isotopes in heary ion 
reactions.- In: Proc. of the 4th Int. Cohf. on Nuclear Reactions 
Mechanisms, Varenna, 1985, Italy, 1986, p.)21-325. 

4. Belozyorov A.,v., Borcea c.; Dlouhy z., Kalinin A.M., Kalpak
chieva R., Nguyen Hoai Chau, Oganessian Yu.Ts., Penionshkevich 
Yu.E. Search for 4H, 5H and 6H nuclei in the 11 B - induced 
reaction on 9Be.-Nucl.Phys., v.A460, 1P2, 1986, p.352-JGO. 

5. EeJioaepoB A.B., Eopqa K., ,ll;.noyn,i 3., KMnH!iIH A.M., HryeH Xoatt 
Tuy, IleHJiio!DlCKeBRtJ il.3. Iloncx 3 n n 4"' B peaKIUIR 71..i +IIB .... 
IlnCl>Ma B 13'1'1>, T.44, BHn.II, 1986, c.498-501. 

6. E0JiosepoB A.B., EoptJa K., ,ll;.noym 3., KaJlnHHH A.M., HryeH Xoatt 
Thay, IleHHOHlKKSBH'! IO. 3. Onpe,neJieane fIYKJIOHHOii CTa6HJil>HOCTH n 
llCCJI9,ItOB8HliI0 KBa3llCTa~oHapawc COCTORHnii MYJil>THHefiTpOH!lliX JI,Itep 
3 4 4._ fi._ 6 

'1, \I\, ·tt, -H, H.-lfaBecmR AH CCCP, cep.qina.-acTp., T.50, 
ffi IO, I9~, c.I936-I942. 

7. EeJioaepoB A.B., EoptJa K., ,ll;.noyrn 3., KaJinHHH A.M., HryeH Xoatt 
Tuy' IleHHOIDKK9BlltJ il. 3. I'ICCJI9,ItOBaHll-9 H9ilTpOHOH86HTOtJHHX JiertJatt
mnx ~ep Ha nytJKaX T~XeJIIDC HOHOB. - B KH.: TeaRCl,I M9JEJtYHapO,ItHOtt 

lllKOJIH-09MlIH8pa no qlll3HR8 TJDlt9JIHX HOHOB. OIDIB, )ly6Ha, _.ll7-86-434, 

1986, c.56-59. 
s. Belozyorov A.V., Borcea c. Dlouhy z., Kalinin A.M., Nguyen Hoai 

Chau, Penionzhkevich Yu.E. Search for the tri - and tetraneutron 
in reactions induced by 11 B and 9Be ions on 711 ahd 9Be. - Dubna, 
1987.-12p. (Preprint/JINR: E7-87-140). 

9. Band J.M., Gareev F.A., Kazacha s., Kalinin A.M. Energies and 
radii of p-shill nuclei. - Copenhagen, 1987.-15p. (Preprint/ 
Niels Bohr Institut: NBI-87-33) 

13 



llii1rrlpoBaHHasi Jrn:Tepa'l'ypa ·: _ _ _ ,,7-

/a/ Eas1,_ -{\~H., ro:11,,naHCRltii B.H., rom,,n6epi:: B,3, ,- 3eJIJ,,IJ;0Bil'l, H.B.,, 
Jier:irne. ll llp(?M8JKY.T0TIHH8 SI,Iq)a B6Jm8ll rpaimrt.HYRJI0Haoil: CTa6WII,H0C-
'l'l'I .-M. : Hayi<a, 1972 .. --2I6. c •. - ;' 

/6/ A.n:e1tcaa.npoB .u:B. ,· raMsa, E.A., _ r.,ryxoB IO.A., HoBanro,:il: B.r., 0rJio6-
JIHa A.A~', CTenaH0B ,U.H. Ha6JJJQIJ;e!me. CBepXTroit8JI0ro ll80T0na B0,IJ;0-

6 7 · (7 · P,_) -po,na H B pea~ Lu. , l. __ ,, -H .7.H<l?, T.39, _;sim.3, I984, c.5I3-5I8. 
/B/ Seth .. K.K, Pion~c probes for exotic nuclei.,, - In: Proc. 4th Int. 

Conf. on nuclei f_ar fromstab:!,lity, Hel_singor.(Denmark), 1981 1 

_ Geneva, CERN '81-09, 1981, p.655-663. 

/r/ Phillips ,T.W._, Berman B.L., Seagrave J.D •. Neutron total cross 

, sectio~ for tritium.-Phys. Rev., v. C22, if>1, 1980,- p.384-399. 
/,IJ;/ Basargin Yu.G., .Boldin II.I., Ko;r-olev L,B., Levchenko V.G.,, 

Sevorgin Yu.P., Gofman Yu.v., Maidikov v.z. A broad-range 

stepped-pole magnetic spectrograph,7Nucl.Instr. Meth., v.126, 

N 3, 1975,. p,41)7_416. 

PyxO:tmCI, llOCTynMa B l'13,ItaT8JII,CKHit OT,It8JI 
· 29 MapTa I988 ro,na. 

14 


