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OBllJ;A.H XAPAKTEPMCTMKA PABOThl 

AKTYi!JihHOCTb TeMbl, Ta.Kile noJiyJienT0HHhie npou;ecchr, KaK JI)J,epHhifi /3-pacna)J, 

II µ-3axBaT, MoryT, B nplIHu;mre, onlIChIBaThCJI nJIThIO He3aBIICHMhIMlI BII)J,aMII CJia6o

ro B3am,IO)J,eil:CTBIIJI, 0TJIH'IaIOIIIHMIICJI L\pyr OT ,I:\pyra CB0HMII CB0il:CTBaMH npocTpaH

CTBeHHOfi CIIMMeTplIII H Ha3hIBaeMhIMII CKo/IJIPHbIM (S), BeKTOpHbIM (V), AKcHa.Jib

HbIM (A), TeH3opHbIM (T) II flceB,II,ocKa.JIHpHbIM (P). <I>opMaJihHo 3To cooTBeTcTByeT 

T0MY, 'ITO peJIJITIIBHCTCKH-lIHBapHaHTHhifi raMHJlhT0HHaH cJia6oro B3a!IM0)J,eficTBIIJI 

npe)J,cTaBJIJieT co6ofi mrnefiHYIO KOM61IHall;IIIO nJITII onepaTopoB, CBJI3aHHhIX C no

M0IIIhIO K0HCTaHT C;, c:. IlpH 3T0M, pe3yJihTaThI MH0r0'IllCJieHHhIX onhIT0B no II3-

MepeHIIIO efjopMbt pa3peIIIeHHl/IX /3-cneKTpOB II CIIIIpaJihH0CTII /3-craCTIIU:, a TaK)Ke 

0TKpbIT0e B 1957 ro,n:y HecoxpaHeH!Ie creTH0CTII B /3-pacna,n:e II II3MepeHHaJI B 3JieK

Tp0HH0M 3aXBaTe cn!IpaJibH0CTh Heil:Tp!IH0, CBII,n:eTeJibCTBYIOT 0 TOM, 'ITO B np!Ipo,n:e 

peaJIII3YIOTCJI ( IIJIII, no KpafiHefi Mepe, cynreCTBeHH0 ,ll;OMIIHIIPYIOT) T0JihK0 ,ll;Ba <PYH· 

)J,aMeHTaJibHhIX BII)J,a cJia6oro B3a1IM0L1eficTB1IJI: V II A. 

Ha 0CH0BaHIIII 3TIIX II MH0rlIX L1pyr1IX 3Kcnep!IMeHTaJihHhIX cpaKTOB II TeopeTII

'!eCKIIX nochIJI0K, 6bIJI BhI,ll;BIIHYT PJILI 21.mome3, HaJiaraIOru;IIX cynrecTBeHHhie orpa

HII'IeHIIJI Ha BeJIII'IIIHY K0HCTaHT CBJI31I II C0CTaBJIJIIOIIl;IIX 0CH0By o6ru;enp!IHJITOfi B 

HacToJinree BpeMJI Cma1tJapm1toi1 M0Je.11u (CM) 3JieKTpocJia6hrx B3a1IMo,n:eficTB1Ifi: 

r1In0Te3a o BpeMeHttoii (IIJIII T-) IIHBapIIaHTH0CTII, 'ITO no CPT-TeopeMe paB

H0CIIJihH0 coxpaHeHIIlO KOM6IIHIIpoBaHHOH CP-qeTHOCTII, r!In0Te3a 0 ,o;Byx

K0MII0HeHTH0CTII HeuTpIIHO II rmroTe3a 06 YHIIBepcaJibH0M V-A B3aIIMO,D;eii

CTBIIII. B C00TBeTCTBIIII C HIIMII, Bap!IaHThl s, T II p noJiaraIOTCJI noJIH0CTbIO 0T

cyTCTBYIOiu;IIMII, a 0CTaBIII!IeCJI K0HCTaHThl - ,n:eil:CTBIITeJihHhI II no,n:'IIIHJIIOTCJI ycJI0-

BIIJIM c: = C; II CA ::::: -Cv, np!IcreM acpcpeKTIIBHhre K0HCTaHThI G ,n:JIJI /3-pacrra,n:a, 

µ-pacna,n:a II µ-3axBaTa coBna,n:aIOT II npe,n:cTaBJIHIOT co6ofi o,n:Hy rJio6aJibIIYIO x:01t

cma1tmy (/JepMu: GF::::: 1.4 • 10-493pr • cM3. 

EcJIII, Haxo,n:JICh B paMKax CM, ycrecTh 'IJieHhr, npouopu;IIoHaJihHhie nepe,n:aBa-. 

eM0MY IIMnyJihCY q, TO Ha HYKJI0HH0M ypoBHe MaTp!I'IHhie 3JieMeHThI OT BeKTOpHofi 
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II aKCIIaJlbHOfi '!aCTefi CJia6oro a,D.pOHHOro TOKa 6y;zyT CO,D.ep)KaTb ,!J.OIIOJIHIITeJibHhie 

cJiaraeMbie, HH)zyU:IIpOBaHHbie CTpyKTypofi uyKJIOHa H Ha3bIBaroru:IIeCH IIH,ay.quponaH

IIbIM CKa.lilipHbIM, IIHl-{y.qIIponaIIHbIM ncenl-{OCKa.11.HpHbIM, IIII,ay.qnponaIIHbIM TeH30p

HbIM B3aIIMOl-{etfcTBIIeM II cJia6bIM MarHeTII3MOM. TaK KaK aMIIJIHTY,!1.bl COOTBeTCTBy

IOIIJ:HX 'IJieHOB 3aBIICHT OT rrepe,D.aHHoro HMIIYJibCa q, TO Ha3bIBaIOTCH OIIII y)Ke ne 

KOHCTaHTaMII CBH3II, a cpopM-<paKTOpaMII g;( q 2
). 

KaK H KOIICTaHTbI CBH3II C;, <popM<paKTOpbI g; ,!1.0JI)KHbI 6bITh ,D.eficTBIITeJih

HbIMII a CJiy'!ae T-IIHBapHaHTHOCTII. ,lJ;pyrIIe, 6oJiee KOHKpeTHbie orpaHII'IeIIIIH Ha 

BeJIII'IHHY cpopM<paKTOpOB MoryT 6bITh rroJiy'IeHbI Ha OCHOBe ,!1.0ITOJIHIITeJibHbIX rII

IIOTe3, crrpaBe,D.JIIIBOCTb KOTOpbIX B paMKaX CM, Boo6ru:e roBopH, Heo6H3aTeJihIIa. 

K TaKIIM BCIIOMOraTeJibHbIM rHIIOTe3aM OTHOCHTCH B rrepByro O'Iepe,!1.b nIIIOTe3a 0 

coxpaHeHHH BeKTOpHoro To Ka ( CVC), rIIrroTe3a o qacTH'IHOM coxpaHeHHH 

aKcuaJihHoro a,n;poHHoro ToKa (PCAC) II rIIIIOTe3a o G-1-rnnapuaHTHOCTH 

TOKOB. lb 3TIIX rHIIOTe3 BbITeKaeT, B 'IaCTHOCTII, OTCYTCTBIIe· gs II gr, a TaK

)Ke II3BeCTIIOe COOTHOIIIeHIIe foJib,D.6eprepa-TpefiMaHa: gA(O) = -(1.33 ... 1.35) II 

gp(q2) '.::'. 7 gA(q2) '.::'. -8.7. 

11Meroru:IIeCH 3KCIIepIIMeHTaJibHbre ,D.aHHhie, B OCHOBHOM, II0,!1.TBep)K,!1.aIOT CM. 

Ho B TO )Ke BpeMH, HeKOTOpbre cpaKTbl (ttepa3peIIIeHHaH rrpo6JieMa c ,D.e<pIIU:IITOM 

COJIHe'IHbIX HefiTpIIHO, rrpII3HaKII IIpIIcyTCTBIIH BO BceJieHHOfi meMHOil Mamepuu, He 

BIIOJIHe rJia,n;rrne o6'hHCHeHIIe HapyIIIeHIIH CP-'IeTHOCTII B pacrra,D.e K-Me3oHa, HcKyc

CTBeHHOe IIOCTYJIIIpOBaHHe coxpaHeHIIH 6apmiHHOro II JieIITOHHOro 3apH,!1.0B, rrpo6Jie

Ma IIepapXIIII, HaJIII'IIIe pa3.IIU'lHUX Mace y JieIITOHOB, HeHOpMaJibHO 60JibIIIOe KOJIII

'!eCTBO CB060,!1.HbIX rrapaMeTpOB, II T. II.) HaCTOHTeJibHO HaIIOMIIHaIOT O TOM, 'ITO CM 

- XOTb II CTaH,D;apTHaJI, HO Bee )Ke MO,D;eJib, II IIOTOMY ,!1.0JI)KHa HMeTb HeKHe rpa

HIIU:hl rrpIIMeHIIMOCTII. 1IT06br orrpe,D.eJIIITb 3TII rpaHHU:hI, Ha,!1.0 OTBeTIITb Ha Borrpoc, 

KaKIIe II3 rrepe'IIICJieHHhIX BbIIIIe I'IIIIOTe3 ,D.eficTBIITeJihHO BbIIIOJIHHIOTCH II B KaKOfi 

CTeIIeHII. 

IlpII 3TOM, HapH;zy C IIOIICKOM 3K30TII'IeCKIIX HBJieHIIfi (THIIa 6e3HefiTpIIHHO-

ro 2,B-pacrra,D.a, "TH)KeJioro" HefiTpHHO, HeHyJieBofi MaCChl IIJIII MarHHTHOro MOMeH-
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Ta o6bI'IHOro HefiTpIIHO, ero OCU:HJIJIHU:IIfi JI T. rr.), Heo6X0,!1.lll\lO peIIIIITb HeCKOJibKO 

rrpo6JieM, uerrocpe,!1.CTileHIIO CBH3aHHbIX C II3MeperrneM OTHOCHTeJibHOti BeJIH'IHHhI 

KOHcTaHT cBH3II Cs II Cr, a TaK)Ke cpopM-<paKTopoB gp, gT, gs: 

• ,lJ;eltcTBIITeJihHO JIII HefiTpIIHO Ha 100% .t1e6oe? (Cyru:ecTnyeT JIU XOTH 6hl MaJiaH 

rrpm,recb npa6UX HefiTpIIHO, o6ycJIOBHeHHbIX rrpIICYTCTBIIeM motc06 6mopo20 

poaa, TO ecTh, IfaJIIl'IUeM S- n/uJIII T-B3aJIMO,D.eficTBIIH?) 

e If3Mem1eTCH JIII BeJIII'IJIHa cpopM-<paKTOpOB B µ-3axnaTe no cpaBHeHIIIO C ,B

pacrra,D.OM II c rrpou:eccoM pacceHHIIH aJieKTpOHOB? 

• 11 pOIICX0,!1.lIT JIII H3MeHeHue ( IIO,D.aBJieHIIe) lIH,!1.YU:IIpoBaHIIbIX cpopM-<paKTOpOB 

a H,D.pax no cpaBIIeHIIIO co cao6o,D.HbIMJl HYKJIOHaMn? 3aBIICIIT JIII IIX BeJIII'IIIHa 

OT pa3MepoB H,D.pa? 

3aMeTIIM, 'ITO ,!J.JIH OTBeTa Ha 3TII KOHKpeTHhie BOIIpoCbI BOBCe Heo6H3aTeJibHO 

CTpOIITb rIIraHTCKue ycKOplITeJIII IIJIII Il03B0,!1.IITb U:IIKJIOIIII'IeCKIIe HefiTpIIHHbre ,D.eTeK

TOpbI - ,!1.0CTaTO'IHO C IIOMOIIJ:bIO COBpeMenuofi rrpeU:II3IIOHIIOfi H,D.epHO-CIIeKTpoMeT

pII'IeCKOfi TeXHIIKII II3MepHTb HeKOTOpbie yrJIOBble KOppeJIHU:IIII B yKa3aHHbIX rroJiy

JieIITOHHbIX rrpou:eccax. 

,lJ;eltCTBHTeJibHO, TaK KaK Ka)K,D.Oe Il3 rrepe'IHCJieHHbIX (KaK cpyn,D.aMeHTaJibI!bIX, 

TaK lI IIH,!1.YU:HPOBaIIHbIX) B3aHMO,D.eficTnufi xapaKTepII3yeTCH rrpncyru:HMH TOJihKO eMy 

rrpocTpaHCTBeHHbIMII CBOfiCTBaMn (KaK 3TO CJie,D.yeT H3 Ha3BaHnfi), TO ero rrpIIcyT

CTBIIe CKa3bIBaeTCH B rrepayro O'Iepe,!1.h ua rrpocTpaHCTBeHHOM pacrrpe,D.eJieHHif BeK

TOpHbIX H/HJIH aKCIIaJihHO-BeKTOpHbIX xapaKTepnCTHK JieIITOHOB, y'IaCTBYIOIIJ:lIX B 

CJia6oM rrpou:ecce (To eCTb, a pa3JIIf'IHbIX yrJIOBbIX KOppeJIHU:lIHX Me)K;zy IIMIIYJibCaMII 

II yrJIOBbIMH MOMeHTaMII lICIIYCKaeMhIX II rrorJioru:aeMhIX 'IaCTHU:). TaK, HarrpIIMep, 

,!J.JIH cpepMIIeBCKUX ,B-rrepex0,!1.0B V-B3aIIMO,D.eficTBIIe rrpHB0,!1.IIT K rrpem,ryru:ecTBeHHO

My IIcrrycKaHJIIO ,8-'IaCTIIU:bl lI HeliTpIIHO B 0,!1.HOM II TOM )Ke HarrpaBJieHIIII, Tor,D.a 

KaK B CJiy'Iae S-B3aHMO,D.efiCTBlIH 3TH 'IaCTIIU:bI IIcrrycKaJIIICb 6br B rrpOTIIBOIIOJIO)K

Hbie cTopoHhI. TaKIIM o6pa3oM, y2.1106ue 1eoppe.M1u,uu Jt6.M110mc.R 1-ta6.1110BaeMu.uu 
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6e.11u<tuHa.Am, Hau60.11ee <tyBcmBume.11'bHbUtU i.. omHocume.ll'bH'blM 67-.JzaiJaM pa3.IIU'l

H'blX 63llUAtOiJeilcm6UU. l1MeHHO lIX lI3MepeHne rrpnBeJIO B CBOe BpeMH K OTKpbITlIIO 

HapyIIIeHirn P-'!eTHOCTlI lI MO)!<eT rrpHBeCTlI B .ll:aJlbHeitIIIeM K lI3MeHeHHIO CTaH,n:apT-

HOit Mo,n:eJIH. 

K CO)KaJieHIIIO, 3aperucTplipOBaTb HarrpaBJieHne BbIJieTa HeitTplIHO MO)KHO TOJib-

KO 1-.0C6eHH0, BOCCTaHOBIIB KIIHeMaTlIKY BCex qacTHU:, yqaCTByJOiu;lIX B rrpou:ecce. aTa 

3a,n:aqa O'IeHb nerrpocTaH, lI IIOTOMY KOJIH'!eCTBO KoppeJIHU:lIOHHbIX 3KCIIepIIMeHTOB C 

yqacTIIeM neitTpIIHO, rrpoBe,n:eHHbIX B Mnpe Ha cero,n:HHIIIHllit ,n:eHb, O'IeHb HeBeJIIIKO. 

EoJihIIIHHCTBO II3 HIIX, TaKne KaK 3HaMeHIITbiit onum By, onumu A.11.11eHa IIJIH onum 

I'o.11'biJia6epa, I'poiJ3UHCll u CyH'bJlpa, ,n:eJia.rrIICb 30-40 JieT Ha3a,n: II CTaBIIJIII CBOelO 

u;eJiblO JIIIIIIb rpy6o orrpe,n:eJIIITb, KaKoe lI3 B3alIMO,n:e:liCTBII:li rrpeBa.rIIIpyeT - s, V, A 

lIJilI T, KaKlIX HeitTpIIHO 6oJibIIIe - rrpaBhlX IIJIII JieBbIX, II T. ,n:. 

Cero,n:HH COtjUll.ll'bH'blU 3lll-.ll3 TaKlIX 3KCrrepHMeHTOB ,n:pyroit. Terrepb OT HlIX 

Tpe6yeTCH He Ka'!eCTBeHHbI:li, a KOJIII'!eCTBeHHbiit OTBeT, IIpII'IeM pe'Ib II,n:eT O Be-

JilI'IIIIIe rrpIIMecn 3arrpemeHHbIX 3<p<peKTOB Ha ypoBHe _e,n:IIHlIU: rrpou;eHTOB. 51cno, 

'ITO ,n:JIH 3TOro HY)KHa COBepIIIeHHO HHaH IIOCTaHOBKa 3KcrrepnMeHTOB, IICIIOJib3Y

JOiu;aH IIOCJie,n:HIIe ,n:oCTH)KeHlIH TeXHIIKlI rrpeU:H3lIOHUO:li H,n:epHo:li crreKTpOCKOIIlilI B 

COBOKYIIHOCTlI C YHlIKaJibHbIMII rryqKaMII, ,n:ocTyIIHbIMlI Ha cymecTByJOiu;lIX B MIIpe 

6a30BhlX ycTaHOBKaX. ·Co'!eTaTb 3TH ,n:Ba cpaKTOpa MO)KeT .n:a.rreKO He Ka)K,n:aH Hayq

HaH rpyrrrra; cero,n:HH, KpoMe nae, IIX TOJibKO ,n:Be: o,n:Ha 3aHIIMaeTCH lICCJie,n:oBaHHeM 

H,n:epHoro µ-3axBaTa Ha yCKopIITeJie TRIUMF (BaHKyBep, KaHa,n:a), a .n:pyraH uccJie-
, . ' 

.n:yeT /3-pacrra.n: 32 Ar Ha KoMrrJieKce ISOLDE (U:EPH, )KeHeBa), rrpII'IeM ux pa6oTbI 

no yrJIOBbIM KoppeJIHU:IIHM HOC.HT Jillillb 3IIII30.ll:lI'IeCKII:li xapaKTep. 

IJ;eJiblO HaCTOJUQeii pa60Tbl HBJIHJiaCb pa3pa6oTKa II ocy~eCTBJieHIIe pR

,z:i;a HOBblX 3KCnepIIMeHTOB, lICII0Jib3YIOiu;lIX TeXHIIKY II MeTO.ll:bl rrpeu;II3l!OHHO:li 

rroJiyrrpOBO.ll:HlIKOBO:li H,n:epHo:li crreKTpOCK0IIIIlI II HanpaBJieHHhlX Ha IICCJie,D;CIBaHIIe 

yrJIOBbIX KoppeJIRQIIii c yqacTIIeM tteiiTpIIHO B rrpou:eccax H.n;epHoro /3-pacrra.n:a 

II µ-3axBaTa. 
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IlyTII perneHIIJI npo6JieMbl ( opraHII3a~IIOHHbiii acneKT). .D:JIH .ll:OCTII)KeHIIH 

yr<a3aHHOil: u:emr Ual\rn 6bIJIO peIIIeHo pa3pa6oTaTb CIIeU:IIaJibHYIO rrporpaMMY IICCJie

,n:oBaHIIH, rrpu,n:aB eil: cTaTyc oT,n:eJibHoro npoeKTa. aTa rrporpaMMa rroJiy'IHJia pa-

6oqee Ha3BaHne AnCor, 'ITO rrpe,n:cTaBJIHeT co6o:li c0Kpamem1e OT CJIOB Angular 

Correlations (YrJIOBbre KoppeJIHU:HII) n HBJIHeTcH ce:liqac o,n:Ho:li H3 ocuoBHbIX qacTe:li 

TeMbl rrepBoro rrpnopl!TeTa 1039 - "MccJieJJ,onamre <pyIIJJ,RMeJITaJibHbIX B3RHMoJJ,e.ii

cTBII.ii B HJJ,pax MeTOJJ,aMH HJJ,epHo.ii cneKTpOCKOIIIIII". 

51BJIHHCb rrpo,n:OJI)KeHl!eM OT,n:eJibHbIX pa6oT, Ha'!aTblX HaMH eme B 1991 ro

.n:y, 3TH HOBbie 3KcrrepIIMeHTbl ,n:OJI)KHbl 6bIJill CO'IeTaTb B ce6e BbICOKYIO KYJibTy

py rrpeU:II3lIOHllbIX lI3MepeHHfi, Hapa6oTaHHYIO 3a MHorne ro,n:br B OT,n:eJie H,n:epHoit 

crreKTpOCI(OIIlill H pa,n:l!OXl!Mlill Jia6opaTOplIII H,n:epHbIX rrpo6JieM 0115111, c IIIIIpOKII

MII B03MO)KHOCTHMH, rrpe,n:ocTaBJIHeMbIMII IIOJib30BaTeJIHM pa3JIII'IHbIMll 6a30BbIMII 

ycTaHOBKaMII eBporreil:CKlIX lICCJie,n:oBaTeJibCKIIX u:enTpOB. IIo3TOMY rrpn peaJIU3aU:IIII 

rrporpaMMbl Mb! CTpeMIIJIIICb He 3aMbIKaTbCH TOJibKO Ha cymecTBYIOiu;lIX B 0115111 

6a30BbIX ycTaHOBKax, HO no B03MO)KHOCTII IICIIOJib30BaTb caMbie JIY'IIIIIIe B MIIpe 

IIY'IKII, HaI160Jiee OTBe'!aJOru;IIe HaIIIIIM IIOTpe6HoCTHM, lI n TO )Ke BpeMH rrplIBJieI<aTb 

K naIIIlIM pa6oTaM 3aIIHTepecoBaHHbIX <plI3IIKOB II3 ,n:pyrIIX Hay'!HbIX u;eHTpOB. TaK 

B031IIIIrna KOJIJia6opau;nH, KpOMe OH51l1 BKJIJO'IaJOru;aH B ce6H U:eHTp H,n:epHo:li crreK

Tpoc1rnmrn n Macc-cner(TpoMeTpnn (CSNSM, Opo, <I>paHu;nH), ,n:Ba KaToJiwrecrrnx 

ynnBepcnTeTa n BeJihrnu (UCL, JIJOnen-Jia-Hen, n KUL, JleBeH), a TaK)Ke, B 3aBu

cuMocTn OT KOHKpeTHoro 3KcrrepuMe1ua., - KapJion ymrnepc11TeT B II pare, HncnnyT 

IIayJIH llleppepa (PSI, IluJIJIHreH, I1Inefiu;ap1rn), IIncTHTYT Jlay::,-JlamKeBeHa (ILL, 

fpeHo6Jih, <I>panu:rrn), ,n:neJra6opaTop1rn n Kane (GANIL II LPC, <I>pauu;nH), aTaK2Ke 

<I>n3HKO-TexnJ!'IeCKIIfi nncTnTyT Hl\reun lloq>q)e n Ca1mT-IIeTep6ypre. 

IlXTII _pe_!!leHIIJI npo6JieMbI ( TeXHWieCKIIii acneKT). B ocHoBy 6oJibIIIIIHCTBa 

pa3pa6oTaHHbIX 3Kcrrepl!MeHTOB II0JI0)Ke!!O rrpeU:II3II0IIH0e lI3MepeHHe 3Heprn:li "(-, /3-

II ,n:pyrIIX 'IaCTIIU:, 0IIpe,n:eJiel!lIC BeJIWIIII!bI .ll:OIIJICp0BCK0f0 ( KI!HeMaTU'IeCKOro) C.ll:BII

ra, BbI3BaHHOro OT,n:aqefi ,n:oqepnero JI,n:pa, C II0CJie.n:yJOiu;HM B0CCTaH0BJieHneM Bce:li 
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KIIHeMaTIPieCKOli KapTIIHbl 113yqaeMoro rrpou:ecca II naxo2K,n:enneM COOTBeTCTByIOrn;IIX 

KOppeJIHU:IlOHHblX K03cpcpnu:IIeHTOB. Jl:JIH perIIcTpau:1rn qacTIIU: IICII0Jlb3YIOTCH nJia

CTnqecKIIe CU:IIHTIIJIJIHTOphr, a JJ:JIH H3MepennH IIX ::,neprnlt - oxJia2K,n:aeMbie Si(Li) 

n HPGe ,n:eTeKTOpbr, npIIqeM B neKoTopbIX 3KcnepuMeHTax - B Bu,n:e c6opoK ,n:o 16 

,n:eTeKTOpOB OJJ:HOBpeMeHHO. B pH,n:e cJiyqaeB Il3Mepemrn npoBOJJ:HTCH B pe2KIIMe co

Bna,n:enult, a unor,n:a II3Mep11eTcH npocTo ,n:onJiepoBcKaH cpopMa cner<TpaJibttolt .rm

nuu. B 3aBIICllMOCTil OT KOHKpeTnOlt 3a,n:aqu ucnOJib3YIOTCH pa3JIIlql!ble cnoco6b! 

ceJieKU:Illl co6b!TIIlt JJ:JIH no,n:aBJieHIIH cpona; Il3MepeHIIH npoBOJJ:HTCH Ha TBepJJ:b!X HJlll 

ra3oo6pa3HblX MIUI!el!HX opunrnaJibl!Olt KOHCTPYKU:HII, o6JiyqaeMb!X nyqKaMII MIOO

HOB, neltTpOIIOB, IIOHOB 3He IIJIII .ll:PYrIIX qacTIIU: npu OTHOCIITeJibHO l!Il3KIIX 3HeprIIHX, 

KaK B on-line, TaK II B off-line-pe2KIIMax, npu 3TOM JJ:JIH TpattcnopTIIpOBKil npo,n:yKTOB 

peaKU:IIlt IICIIOJib3YIOTCH MexamrqecKIIe ycTpoltCTBa II ra30Bb!e KamIJIJIHpb!. 

Ha~"IHRH HOBH3Ha _J>_a6oTbl. 

• IlpuMel!eHHaH HaMII ,n:JIH IICCJie,n:oBamrn KOppeJIHU:IIlt B ,B-pacna,n:e MeTOJJ:HKa 

(1I3MepettIIe C06U2ll Jimrnlt B coBna,n:eHIIIl C Bbl3BaBIIIIIMil '.:)TOT c,n:Bur ,8-qacTll

u:aMII) 6bIJia Il3BeCTHa pattee, HO IICII0Jlb30BaJiaCb JIIIIIlb o,n:Ha2KJJ:bl - JJ:JIH uccJie

,n:oBal!IIH 3anpern;ettttoro ( ½ + - ½ -)-pacna,n:a 11 Be, r,n:e BeJIIIqutta c,n:Bura oqenh 

6oJibIIIaH Il noT0MY M02KeT 6hITb U3Mepetta cpaBHIITeJibHO JierKo. 

Mb! pa3BIIJIII 3T0T MeT0JJ: (B qaCTH0CTII, yBeJIIIqIIB B necKOJlbKO pa3 qncJIO 

,n:eTeKTOpOB) II IIpIIMel!llJIII ero B IICCJie,n:oBaHIIHX pa3perneHHbIX pacIIa,n:oB, B 

TOM qIICJie - q>epMHeBCKHX. E,n:IIHCTBeHHb!lt pattee Il3BeCTllbllt 3KCnepuMel!T 

no rrnppeJIHU:IIHM B cpepMIIeBCK0M pacna,n:e 6bIJI BbITIOJII!eH C 11,n:poM 
3
2Ar IIO 

,n:pyrolt (yrrporn;ettnolt) MeTo,n:uKe - B tteM II3MepHJICH He ciJ6u2, a wupw-ta JIII

l!llll B OOU1-JO't'HOM npoT0l!H0M cneKTpe, qTO ropa3JJ:0 Mettee Ha,n:e2KHO. 

l:bBeCTHbl TaK2Ke ,n:Be nonbITKll Il3Mep1ITb ,n:onJiepoBCKlllt c,n:Bur ,-Jiy•rnlt B pac

na,n:e 24Na. Ho, nocK0JibKY npn 3T0M IIcnoJih30BaJICH ::,cpcpeKT pe3ottattcnoro 

pacceHHllH, TO pe3yJibTaT 6hIJI ttey,n:oBJieTBOpIITeJibHbIM: JJ:JIH nepBolt Jllll!llll 

,-KaCKa,n:a JJ:OIIJiepOBCKlllt CJJ:Bllr cyrn;ecTByeT, HO neT pe3onaHCHoro pacceHI!HH, 

6 
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a JJ:JIH BTOpolt JlllHllll pe30Hattcnoe pacceHHIIe B03M02KH0, HO ,n:onJiepOBCKlllt 

CJJ:Bllr, KaK 3T0 noKa3aH0 B naIIIllX pa6oTax, MHoroKpaTH0 no,n:aBJieH. 

TaKHM o6pa3oM, Bee ttaIIIll 3KCnepnMeHTbl IIO yrJI0BbIM K0ppeJIHU:HHM B ,B

pacna,n:e BbITI0JIHHJlllCb BrrepBb!e. TaK2Ke BnepBbie u3yqaJIQCb ttaMII BJIIIHHlle 

Me2KaT0MHb!X CIIJI B MOJieKyJie II B KpIICTaJIJie Ha n0Be,n:en1Ie II0H0B OT,n:aqu (upu 

3T0M npoB0JJ:IIJIIICb II3MepeHIIH Koppem1u:nlt B MeTaJIJie, MonoKpIICTaJIJie Na Cl 

II MoJieKyJiax CO2)-

• 9KcnepuMeHT no ll3MepeHIIIO (I;-v) yrJIOBOlt KoppeJIHU:IIll B pacna,n:e 
56

Co HBJIH

eTCH nuottepcKHM (no,n:TBep2K,n:etto ABTopcKIIM CBu,n:eTeJihCTB0M SU-1633369); 

pattee ,n:ouJiepOBCKIIlt CJJ:Bllr KaKoro-Jiu6o Il3JiyqeHIIH OT U0JIHp1I30BaHHblX 11,n:ep 

Boo6rn;e He Il3MepHJICH. 

B npe,n:JI02Kettttolt aJibTepttaTUBttolt nocTaH0BKe (Irv)-KoppeJIHU:IIH 6y,n:eT II3-

MepHTbCH no U:IIPKYJIHpttolt noJIHpU3aU:IIII nocJie,n:y10rn;ero ')'-ll3JIYqeHIIH. 5IBJIH

HCb no CBoelt cpu3uqecKolt cyTn attanoroM II3BecTttoro 31,;cnepuMeHma I'o.11,'biJ2a-

6epa, I'po03U'HCll u CyH'bJtpa, ,n:aHHb!lt 3KCnepuMeHT 0TJIIIqaeTCH TeXHIIqeCKIIM 

peIIIettueM, IICII0Jlb3YH BMeCT0 pe30HaHcHoro pacceHHUH npJtMOe U3MepeHUe 

iJon.11,epo6cno20 c06U2a HPGe iJemenmopoM, qTo T02Ke HllKor,n:a He ,n:eJiaJIOCh. 

HoBll3Ha 3Toro peIIIeHllH TaK2Ke no,n:TBep2K,n:ena ABTOpCKIIM CBll,n:eTeJibCTBOM 

SU-1612765. 

• 11,n:eH 06 llCCJie,n:oBaHllll yrJI0Bb!X KOppeJIHU:Illt B MIO0I!HOM 3aXBaTe no q>op

Me ,n:onJiepoBcKH-yIIIupenttbIX 1-JillHIIlt 6bIJia npe,n:JI02Ketta ern;e B 1968 ro,n:y, no 

npaKT:rrqecKll np:rrMeHHJiaCb Jlllllib ,n:Ba2KJJ:bI, np:rrqeM o6a pa3a - C Heno.fl,JlpU-

306ll'H'H'blMU MIOOHaMll (np:rr clT0M ll3MepHeTCH ffi0./l,'b1i:0 OOU'H KoppeJIHU:IIOHHb!lt 

K03cpcp:rru::rreHT ). IlepBaH nonhITKa B 1972 ro,n:y B CIIIA 6bIJia 6e3ycneIIIHOlt ( no

rpeIIIH0CTb 6bIJia CT0Jlb BeJIIIKa, qTo cp:rr3:rrqeCKlllt CMbICJI clKCnepnMeHTa TepHJI

CH); BTopolt 2Ke 3Kcnep:rrMeHT rrp0B0JJ:IlJICH B Katta,n:e 0JJ:H0BpeMeHHO C ttaIIIllM, 

HO cyrn;eCTBeHH0 ycTyrr:rrJI eMy B ToqH0CTll. 
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Mb! BnepBbie II3Mepmrn yrJIOBYIO KOppemui;IIIO B pa3perneHHOM ( o+ - 1 + )-

3aXBaTe no.!IJ'lpU306llHH'blX MIOOHOB H,n:paMII 
28

Si, rrpIIqeM rrorpelIIHOCTb Harna 

B ou:eHKe oTHornemrn gp / 9A OKa3aJiacb cymecTBeHHo MeHbrne pa36poca Teope

T11:qecKIIX rrpe,n:CKa3aHHit, BblIIOJIHeHHblX no pa3I!blM H,[{epHbIM MO,[{eJIHM. 

TaK)Ke BnepBbie B MIIpe naMII 6hIJia li3Mepena yrJIOBaH KoppeJIHIIHH B 3anpe

meHHOM ( o+ -1-)-3axBaTe, qyBCTBHTeJibl!OM K CKaJIHpHOMY B3aHMO,[{eitcTBHIO. 

QTOT aKcnepHMeHT Ha KIICJIOpo,n:Hoit MIIllieHII, KaK li rrpoBO,ll,Hiu:IIitCH HaMII B 

HaCTOHmee BpeMH aKCrrepHMeHT na HeOHOBOit li aproHOBOit l\!IIlIIenHX, BnepBble 

Bb!IIOJIHHJICH B ra3e npH aTMOCcpepHOM )],aBJieHHII ( qTo n03BOJIHeT cymeCTBeH

HO no)],aBHTb B03MO)KHYIO CHCTeMaT11:qecKy10 OlIIII6Ky H3-3a TOpMO)KeHHH H,ll,ep 

OT,ll,aq11:). 

• IIonhITKII rroJiyqHTh 3HaqeH11:e gp / 9A H3 II3MepeHHoro B aKcrrep11:MeuTe oTnorne

HHH napU:HaJibl!blX CKOpocTeit µ-3axBaTa ,\ + / ,\ - )],eJiaJiliCb li paHee, HO TOJlbKO 

B HarneM aKcrrepHMeHTe TaKoit pe3yJibTaT 6bIJI iJei1cmBume.11'b1-to no.11y'l,e1-t. 

,IJ:onOJIHIITeJihHbIM CBII,ll,eTeJibCTBOM HayqHOit H0Bli3Hbl on11:caHUbIX B ,ll,liCCepTa

IIHOHHOit pa6oTe aKCnepIIMeHTOB HBJIHeTCH TO, 'ITO npli npoBe)],eUHII ua 3apy6e)KHbIX 

6a30BbIX ycTaHOBKax Bee OHM npoXO,ll,IIJlli Me)K,ll,yHapO,ll,HYIO aKCnepTH3Y. II rrpHHHMa

JIIICb cooTBeTCTBy10m11:MII IlporpaMMHbIMII KOMHTeTaMII GANIL, PSI, ILL 11: IPN. 

Bu:eJIOM rrporpaMMa AnCor TaK,Ke 6bma o,!J,o6peHa IlporpaMMHhIM I<OHCYJibTaTIIB

HhIM KOMHTeTOM 0115111 ITO HII3KIIM aHeprlIHM. 

IIpaKTH'IecKaJI u;eHHOCTh pa6oThl 3aKJIJO'IaeTcH, Bo-nepBbIX, B pa3pa60TKe HO

B0ro ,[{JIH 0115111 HarrpaBJieH:UH liCCJie,ri:oBaH:uit, KOTOpbie, He Tpe6yH 6oJiblIIliX Kan:u

TaJIOBJIO)KeHIIit, no3B0JIHIOT noJiy'IaTh <pytt,n:aMeHTaJibHbie <p:U31I'IeCKIIe pe3yJibTaTbI, 

Kaca10m11:ecH np:upo,ll,bl CJia6bIX B3a:UMO,ri:eitCTB:Uit. 

Bo-BTOpbIX, noJiy'IeHa o6rn1IpHaH :UH<pOpMaIIHH O BJl:UHHII:U Ha IICCJle,!J,yeMbie 

npou:ecCbl pa3JIII'IHbIX HeRiJepH'blX HBJieHIIit, CBH3aHHblX C T0pM0)KeH:UeM II0H0B 0T

)],a'IH B TBep,n:oit II ra3oBoit cpe,n:e. 
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B-TpeTh:ux, B npori:ecce no,ri:roTOBK:U H rrpoBe,ri:enmr ,n:anHhIX aKcnep1IMe11ToB .n:e

JiaeTCH 6oJiblIIOe K0JIII'IeCTBO BCeB03M0)KHbIX TeXHIIqecKIIX pa3pa6oTOK, K0T0pbie ca

M:U no ce6e MoryT 6b!Tb noJie3HbI B CMe)KHblX o6JiaCTHX ttayKII. TaK, HarrplIMep, Hal\rn 

6b1Jia pa3pa6oTaHa np0T0'IHaH ra30BaH MIIllieHh ,[{JIH pa6oThI Ha li0HH0M rryqKe, II0-

3B0JIHJOiu:aH noJiyqaTh :U IICCJie)],oBaTb 3aTeM B HII3KO<pOHOBbIX ycJIOB:UHX K0p0TK0)K:U

BymIIe :U30TOnhI C nepII0JJ:0M noJiypacna.n:a .QT JJ:OJieit ceKyH,!J;bl :u Bb!llie. IlplI pa6oTe 

C MIO0HaMII Mbl TaK)Ke C03,!J;aJili ra30BYIO M:UllieHh, II03B0JIHJOiu:YJO OCTaHaBJIIIBaTb .n:o 

95% MIO0H0B B ra3e np:u aTMOCcpepHOM ,ri:aBJieHII:U :UJIII B TBep,ri:bIX o6pa3IIaX c T0JI

m1rnoit Mettee 10 Mr/cM
2 

(.n:attHaH pa3pa60TKa y)Ke 1Icn0Jih3yeTcH n ::i1<cnepnMeHTe 

PSI R-02-02 JJ:JIH IICCJie,ri:onatt:uH pe,ri:K:ux II30T0IIOB ). Co3,ll,atto 6oJiblIIOe K0m1qecTB0 

K0MnhJOTepHblX rrporpaMM II aJirop:UTM0B ,!J;JIH naKorrJieU:UH cneKTp0MeTp:U'IeCI(Oit :UH

cpopMaIIIII! :U ee MnoroMepHoro aHaJI:U3a, K0T0pble TaK)Ke lIIIIp0K0 :UCII0J!h3YIOTCH IJ 

,n:pyrIIx ::iKcnepIIMeHTax. 

:i:>e3yJihTaT, BhIHOCHMbii!_Ha_3al!J:l'ITY: Pa3pa6oTatta 9KcnepnMeHTaJihHaH 

nporpaMMa AnCor, HBJIHJOiu:aHcH qacTbJO rrepBonpIIopIITeTHOit IICCJie,ll,onaTe.Jih

cKoit TeMbl 1039 - "MccJie,n;onaHIIe q>yH,n;aMeIITaJibHblX B3aIIMO,n;eJicTBIIii B H,n;pax Me

TO,n;aMII JI,n;epHoJi CIIeKTpOCKOIIIIII". '.:ha nporpaMMa BKJIIO'IaeT B ce6H u;eJibIH 

pH,n: HOBblX 9KCnepHMeHTOB, IICnOJih3YJOiu:IIX TeXHIIKY II MeTO,[{bl rrpeIIII3IWHHoit 

IIOJiyrrpoBOJJ:HIIKOBOit H,ri:epttoit cneKTp0CK0IIIIII II HanpaBJieHHblX na IICCJie,ri:oBaHIIe 

yrJI0BhIX KoppeJIHIIIIit c yqacT:ueM HeitTp:uHo B rrpori:eccax H,n:epttoro /J-pacrra.n:a 11: 

µ-3aXBaTa. Pa3pa6oTaHIIbie ::IKCIIep:uMeHTbl no,ri:pa3,ri:eJIHIOTCH Ha 'IeTbipe rpynrrh1: 

1. OKCnepnMeHTbl no H3MepeHHIO yrJIOBOH (I-ve)-KoppeJIJIU:HH B raMOB

TeJIJiep.OBCKOM (-3aXBaTe no ,n:onnepoBCK0MY C,!l;BHry ,-JIHHHH. 

B nepBOM 3KCIIepnMeHTe, npone,n;eHHOM C IIOJIHp1I3OBaHHbIMII B JKeJie3HOJi Ma

Tp1Il{e npn HII3KOJi TeMnepaType H,n;paMII 
56 

Co, noJiyqeH K03q>q>IIL{IIeHT ( l;-v )

KoppeJIHL{IIlI, He IIpOTlIBopeqall{Hii CTaH,n;apTHOJi MO,n;eJIHj II3MepeH 3HaK Mar

HIITHOI'O HOlieHTa H,n;pa 
56

Co H 113yqeHo BJIIIHHIIe Tnep,n;oii MaTpHL{bl Ha !1:BlIJKe

HHe H,n;pa 0T,n;aqn. 
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Bo BTOpOM 3KcnepuMeHTe, I'OTOBJIIlI,eMCH K npoBe)J,eHIUO, npe)J,JIO)KeHO ll3Me

pHTb (/1-v)-I<.oppeJIHll,IIIO )1,JIH JI)J,ep 
56 Co B )Kl[)J,KOCTlf no ll,IlpKyJIHpHoit ll0JIJI

pll3all,IIII noCJie)J.yIOilI,ero "{-H3JIY'leHHH.) 

2. OKcnepHMeHTbl no H3MepeHHIO ymoBoii (,B-ve)-KoppeJI.HI.IHH B pa3pe

IIIeHHbIX ,B±-pacna;::i;ax no ;::i;onJiepOBCKOMy (KHHeMaTH'IeCKOMy) C)];BH

ry conpoBO)K,1J;a101.1.1ero pacna;::i; H3Jiy'IeHH.H. 

JI.na)K)J,bI npone)J,eHo II3Mepemre raMoB-TeJIJieponcrwro ,a--pacna)J,a H)J.pa 24 Na 

- B aJIIOMIIH!feBoJi <pOJibre H B MOHoKpHCTaJIJie NaCl; noJiy'leHo 3Ha'leHne rwp

peJIHll,IIOHHOro IW3<p<pHll,IIeIITa, COOTBeTCTBYIOilI,ee AKCHaJibHOMY B3aHMO)J,eit

CTBIIIOj IIOKa3aHo, 'ITO npoll,ecc TOpMO)KeHHH IIOHa OT)J,a'III B KpIICTaJIJie aHII30-

TponeH OTHOCIITeJibHO KpIICTaJIJIII'leCIGIX oceit. 

L[eTbipe)K)J,bI npoBe)J,eIIO II3MepeIIIIe cpepMIIeBCKHX ,a+ -pacna)J,OB JI)J,ep 18 Ne II 

14 0 - c TBep)J.oit MHIIIeHbIO B2 03 II ra3onbIMII CH4 , CO, 0 2; noJiy'leHbI 3Ha'le

HHH KOppeJIHll,HOHHbIX K03<p<pllll,lleHTOB, COOTBeTCTB}'IOilI,IIe BeKTOpIIOMY KlaII

MO)J,eitcTBIIIO H He npoTIIBOpe'IailI,IIe CTaH)J,apTHOit MO)J,eJIHj II3y'leHo BJillHHHe 

MOJieKyJIHpHbIX CIIJI Ha npoll,eCC OT)l,a'IH. 

Ilo)J,I'OTOBJieH 3I<.CIIepHMeHT C cpepMIIeBCI{HM ,a+ -pacna)J,OM H)J,pa 32 Ar, B IWTO

poM npe)J,JIO)KeHO H3MepHTb KIIHeMaTII'IeCKHif C)J,BHI' 6eTa-3a)J,ep)KaHHbIX npo

TOHOB B COBlla)J,eHHH C BbI3BaBIIIHMII 3TOT C)J,BHI' II03IITpouaMIIj IIpOBe)J,eII pH)], 

TeCTOBbIX ceaHcon; rrpoeKT o)J,o6peH IlporpaMMHbIM KOMHTeTOM GANIL. 

3. OKcnepHMeHT no H3MepeHHIO yrJIOBOii (17µ - /;)-KoppeJI.HI.IHH no OTHO

IIIeHHIO nap1.1HaJibHbIX CKOpocTeii µ-3aXBaTa H3 pa3HbIX no;::i;cocTO.HHHii 

caepXTOHKoii cTpyKTYPhI Me3oaToMa. 

lfaMepeHHe npoBe)J,eHO TPil)K)J,bI - C 06oraI11,eHHbIMH H30TOIIaMH IO,ll B H C HX 

HaTypaJibHOJi CMecbIOj )1,JIH H)J,ep 11 B IIOJiy'leHO 3Ha'leHHe gp/ 9A, MeHbIIIee npe)J,

CKa3aHHOI'O rurroTe3oit PCAC, uo He nponuiope'IaI11,ee eJi B npe)J,eJiax norpeIII-

HOCTH. 
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4. OKcnepHMeHTbl no H3MepeHHIO YrJIOBblX (vµ - 'Y) H (17µ - Vµ - 'Y)

KoppeJI.HI.VIii no ;::i;onJiep0BCKOMY npoq>HJIIO "{-JIHHHii, conpOBO)K,lJ;aIO

W:HX .H)];epHbiii µ-3aXBaT. 

Ila pa3IIOJi MeTO)J,IU{e BbIIIOJIIIeHbI )],Ba 3KCIIepuMeHTa C pa3peIIIeHHbIM 3aXBa

TOM B H)J,pe 
28Si; IIO HX pe3yJibTaTaM IIOJiy'leHO 3Ha'IeHue rwppeJIJill,IIOHHOI'O 

napaMeTpa, COOTBeTCTBYIOI11,ee {Mo)J,eJibH0-3aBJICIIMOMY) BbIBO)J,y O CyilI,eCTBeH

HOM IIO)J,aBJieHIIII lfH)J.yll,liponaHHOI'O IICeB)J,OCKaJIHpHoro B3aHMO)J,eitcTBHH, 'ITO 

npoTIIBope'IHT rurroTe3e PCAC. 

KoppeJIHll,HOHHbiit K03<p<pIIll,HeHT )1,JIH 0)1,HOI<.paTH0-3anpeI11,eHHOI'O 3axBaTa B 

H)J,pax 
160 1I3MepeH npII pa3JI1I'IHbIX )1,aBJieHIIJIX ra3a 02; )1,JIJI MIIIIIeHII IIpH 

aTMOC<pepHOM )1,aBJieHHH IIOJiy'leH {Mo)J,eJibH0-3aBIICHMbiit) BbIBO)J, 0 B03MO)K

HOM HaJIII'IIIIl CKaJIHpHOI'O B3aIIMO)J,eJicTBHH, 'ITO IIpOTIIBope'IHT CTaH)J,apTHOit 

Mo)J,eJIII. 

Ilo)J,I'OTOBJieHO JI Ha'laTO Il3MepeHHe )1,JIH nepeXO)J,OB pa3HOit CTerreHII 3aIIpeTa 

Ha H)J.pax 
20 

Ne H 
40 

Ar, 'IYBCTBHTeJibHbIX K CKaJIHpHoMy H IlceB)J,OCKaJIHpHoMy 

B3aIIMO)J,eitcTBHHMj npoBe)J,eH TeCTOBbiit ceanc; rrpoeKT O)J,o6pen IlporpaMMHbIM 

KOMHTeToM PSI. 

Anpo6a1.1n:11 pa6oTbI. Ilpe,IJ;JI)KeIIIrn (rrpoeKTbI) ncex rrepeqncJieHHbIX ::iKcrrepnMeH

Ton, rrpono,r:i:nBIIInxcH Ha 3apy6e)KHbIX 6a30BbIX ycTaHoBKax (MP-Tandem IPN, PSI, 

ILL, G ANIL), ,r:i:oKJia,r:i:bIBaJillCh n rrpnHnMaJillCb Ha 3ace,r:i:aHmrx cooTBeTcTnyrom;nx 

IlporpaMMHhIX KoMnTeToB. TeKym;ee cocT0HHne pa6oT no rrporpaMMe AnCor He

o,r:i:HoKpaTHo ,r:i:oKJia.Il:hIBaJIOCb Ha 3ace,r:i:amrnx l1porpaMMHo-KoHcyJihTa11noHHoro Ko

MllTeTa OIIHII rro q>ll3llKe Hll3KllX n rrpoMe)KyToqHhIX ::iHeprn.t!., a TaK)Ke peryJIHpHo 

oTpa)KaJI0Cb B o<pIIIIllaJihHO rry6JinKyeMbIX HayqHhIX oTqeTax JI5[11 OIIHII, PSI, 

FYNU UCL n CSNSM IN2P3. 

OT,r:i:eJibHbie pe3yJibTaTbI ll 3KCIIepnMeHTbI, KaK ll OIIIIcaHne Beef!. rrporpaMMbl 

BIIeJIOM, rrpe,r:i:cTaBJIJIJillCb Ha Me)K,r:i:yHapo,r:i:HblX KOH<pepemrnJIX no JI,r:i:epHo.t!. crreK

Tp0CKOIIllll n cTpyKType aTOMHOro .H,r:i:pa (CI16 1994, CI16 1995, ,IJ:y6Ha 1999, Cl16 
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2000, MocKBa 2002), no CJia6bIM II 3JieKTpoMarHIITHbIM B3aIIMO,n:ei1CTBII11M B 11,n:pax 

- WEIN-95 (OcaKa) II WEIN-98 (CaHTa-«I>e), no HeycKopIITeJibHoii HOBoii q>II3IIKe 

- NANP-99 II NANP-2001 (,IJ;y6Ha), Me)K,n:yHapo,n:HhlX KoH4>epeHqII11x no 11,n:epHoii 

q>II3IIKe - INPC (IlapII)K 1998) II no q>II3IIKe BbICOKIIX 3HeprIIi1 (Bp10cceJib 1995), 

coBeru:amrn no 11,n:epHbIM MaTpll'!HbIM 3JieMeHTaM - MEDEX-2001 (Ilpara), a TaK)Ke 

Ha pa3Jill'IHbIX ceMIIHapax B JIHII OMHM, KM (MocKBa), CSNSM (Opc3), ETH 

(U:10pIIx) II KUL (JleBeH). 

IlHTb 3KCIIepIIMeHTOB II3 OIIIICaHHbIX ceMHa,n:qaTII COCTaBIIJIII OCHOBY JJ:BYX KaH-

JJ:IIJJ:aTCKIIX ,n:IIccepTaqIIii - caMoro coIIcKaTeJI11, a TaK)Ke IO.A.IIIIITOBa. 

OT,n:eJibHbie pa6oTbI B paMKax rrporpaMMbI AnCor 6b!JIII rroMep)KaHbl «I>oH

,n:oM Copoca, PoccIIiiCKIIM q>OHJJ:OM q>yH,n:aMeHTaJibllbIX IICCJie,n:oBanIIii (TpII)KJJ:bI), a 

TaKiKe rrporpaMMoii coTpy,n:HII"'l.ecTBa OI1:HI1:-IN2P3 («I>paHqII11). 

IIy6JIHKaI.J;HH. MaTepIIaJibl JJ:IICCepTaqIIII OTpa)KeHbl B 45 rry6JIIIKaqII11X (mw10qa11 

,n:Ba II3o6peTeHII11 II KaH,n:II,n:aTCKJlO pa6oTy COIICKaTeJI11), B TOM 'I.IICJie B peq>epIIpy

eMbIX )KypHaJiax: .HAepna11 «l>H3HKa - 2, Physical Review C - 1, Nuclear 

Physics A - 5, Czechoslovak Journal of Physics - 2; o,n:Ha cTaTbH Haxo,n:IITCH B 

rre'l.aTII (The European Physical Journal A). OcTaJibHbie pa6oTbI - 3TO MaTepII

aJibI II Te3IICbl JJ:OKJiaJJ:OB Ha Me)K,n:yHapo,n:HbIX KOHq>epeHqIIHX, a TaK)Ke oq>IIqIIaJibHO 

rry6JIIIKyeMble HaJ'I.Hbie OT'l.eTbI pa3JIII'I.HbIX IIHCTIITJTOB II Coo6ru:eHII11 OMHM. 

CTpyKTypa H o6'beM AHCcepTau;1rn. ,Il;IIccepTaqIIH COCTOIIT II3 BBe,n:eHIIH (pa3-

,n:eJI 1 ), JJ:BYX 6oJibllIIIX rJiaB (pa3,n:eJibl 2 II 3) II 3aKJI10'1.eHII11 (pa3,n:eJI 4). OHa co,n:ep

)KIIT 144 cTpaHIIqbI, BKJI10'1.a1! TeKCT, 13 Ta6JIIIq, 72 pIICYHKa II CIIIICOK JIIITepaTypbI. 
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CO,ll;EP)KAHME PABOThl 

IIepBhiii pa3AeJI (BBeAenue) 3HaKoMIIT 'I.UTaTeJIH c rrpo6JieMaMII CTaH,n:apTHOii 

Mo,n:eJIII CJia6bIX B3aUl\10JJ:ei1cTBIIi1 II JKa3bIBaeT B03MO)KHble IIYTII IIX peIIIeHIIH qepe3 

IICCJie,n:oBaIIIIe yrJIOBbIX KOppeJI11nui1 B 6eTa-pacna,n:e, 3JieKTp0HHOM II MlOOHHOM 3a

XBaTe. TaM )Ke cqiopMIIpoBaHa qeJib ,n:aHH~ii pa6oTbI (rr. 1.2) II ,n:aeTCH ee KpaT1rn11 

xapaKTepIICTIIKa (rr. 1.3). 

BTopoii pa3AeJI rrocB11ru:eH /J-pacrra,n:y, a TaK)Ke ero qacTnoMy cJiyqa10 - 3JieK

TpounoMy 3axBaTy. BnaqaJie ( II. 2. 1) rrepe'I.IICJI1!10TC11 BCeB03MO)KHbie BeKTOpHbie II 

aKCUaJibHO-BeKTOpHble Ha6JI10,n:aeMble B pacna,n:e BeJIII'l.llHbI, OCHOBHbie crroco6bI IIX 

perIICTpaqIIU II BIIJJ:bl yrJIOBblX KoppeJIHqIIii. B CJie,n:y10ru:IIx JJ:BYX rro,n:pa3,n:eJiax 2.2 II 

2.3 pe'l.b II,n:eT, CO0TBeTCTBeHHO, 0 JJ:BYX TIIrrax KOppeJI11qIIil:: (/3-v) II (I-v). 

AHaJIII3 CJIO)KIIBIIIeil:c11 3KCIIepIIMeHTaJibHOil: CIITyaqIIII C 6eTa-Heil:TpIIHHbIMII 

KoppeJI11qII1IMII (rr. 2.2.1 II rrpe,n:cTaBJieHHa11 B HeM Ta6JIIIqa 1) IIOKa3bIBaeT, 'I.TO 

Heo6xo,n:IIMO rrpoBe,n:eHIIe HOBbIX II3Mepemril:, oco6eHno - ,n:JI11 rrepexo,n:oB ffiepMUe6-

c1w20 TIIIIa, lIHq>OpMaqIIH O KOTOpbIX O'l.eHb CKJ,n:Ha II orpaHII'l.eHa Bcero Jllllllb oiJHUM 

:mcnepuMeHmoM Ha 11,n:pe 32 Ar. 

W = l + o~cos0 

/3· p _II' 

Sii 
if1/ McTo'lnHK -,

S12 V 

k 
~--+'Y 

Ge 

Si, Ge - /3- n 7-,n:eTeKTOpbI 

Jx\ 
E~ E~ 

E'l'(1 tt,B) = E~ - oE'l' 

E'l'('Yt-J,/3) = E~ + oE')' 

PIIc. 1: L1AeR 3Kcnep1,1MeHTa no (/3-v)-Koppenm.11,11,1 B /3-pacnaAe. 

B II. 2.2.2 o6'bHCH1!eTC11 II,n:e11 3KCIIepnMenTa (Pnc. 1), 0CHOBaHHa11 Ha TOM, 

'I.TO IIMIIJJibC Heil:TpUHO B /3-pacrra,n:e BOCCTaHaBJIIIBaeTCH II3 BeJIII'I.IIHbI IIMIIJJibCOB /J

qaCTIIqbI, perIIcTpnpyeMoil: Si(Li)-,n:eTeKTopoM, II HMIIJJibca oT,n:aqII ,n:oqepHero 11,n:pa. 
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8 CBOJO oqepe,n:h, OT,n:aqa JI,n:pa HaXOJJ:IITC.ff II3 BeJIIIqIIHbl ,n:omrepOBCKoro CJJ:BIIra 'Y

II3JiyqeHII.ff, corrpoBoJK,n:aJOrn:ero pacrra,n: II perIIcTpIIpyeMoro HPGe-,n:eTeKTOpoM c BhI

coKoti ToquoCTb!O. B Ta6JIIIU:e 2 paccMaTpIIBaJOTC.ff B03MOJKHhie H,n:pa - KaH,n:II,n:aTbI 

,n:JIJI TaKIIX II3Mepemrfl:: 140, 18Ne, 24Na, 24Al, 28P, 32Cl II 40Sc. 

14 Sl(U) /1-,11eTe1tTopoe: 

¢26 i-t-t x4 i-t-t 

FWHM .3.50-5.25 K38 

(@eK. 106.3 •38. 20
' Bi ) 

4 MmneHH: 

6.55 Mr/ cM 2 8203 

~ GO 
2 HPGe 7'-.11eTe1<11opa: 

A: 50%, FWHM 2. 10 K38 

B: 20%, FWHM 1.88 K38 
11----------~ 

(@"/.1.3.3.3K38.'°Co) 

Om11poH -
aam'-'UK none•. 

MuweHu 

!mwlamj 

Ynpa1>neHue u HC
liop UHqJCpMCUUU ; 
KAMAK + PC/AT486 

npou3~. peOKUU~: 
11o(•He,n)'8Ne 

~ 

'1e-ny'-'O< om 

yc<apumenR 

0rsay MP Tandem 
(10 MoB 12 HA) 

Pnc. 2: li13Mep1nenbtta.ff ycTaHOBKa C CIIICTeMoiii TpattcnopT111pOBKIII TBepAblX MIIIWetteiii. 

IlocJie KpaTKoro orrncaHH.ff MeTo,n:nqecKoro off-line ::>KcrrepnMeHTa c JI,n:poM 24Na 

(rr. 2.2.3), IIOKa3amrrero HaIIIy crroco6uocTb II3MepHTh ,n:orwepoBCKHe c,n:nnrn c Toq

HOCTbJO B uecKOJibKO ::>B, CJie,n:yeT ll3JIOJKeune HeCKOJibKlIX rrpo6uhIX on-line TeCTOB 

ua rryqKe 3He (rr. 2.2.4). B rrepBOM TeCTe uerro,n:BIIJKHa.ff TOHKa.ff MHIIIeUh ll3 OKII

CII 6opa (B2O3) o6Jiyqanacb lIMIIYJibCHbIM rryqKOM C rrepno,n:IIquoCTb!O 3 ceKyH,n:hI. 

1bMepemrn IIpOBOJJ:lIJllICb B lIHTepBaJiax MeJK,n:y o6JiyqeHH.ffMll. Pe3yJibTaTOM TeCTa 

.ffBlIJIC.ff BbIBOJJ: 0 TOM, qTo o6JiyqeHne lI ll3MepeHne Heo6xo,n:HMO pil.3HeCTll He TOJibKO 

BO BpeMeHH, HO II B rrpocTpaHCTBe. ,.U:JIJI ::>Toro 6brJia C03,n:aHa MexaHnqecKaR ClICTeMa 

TpaHcrropTllpOBKll MlIIIIeHefl:, KOTopaR n 6b1Jla lICIIhlTaHa BO BTOpOM TeCTe. TaM JKe 

6brJia rrpoBepeHa crreU:llaJibHO pa3pa6oTaHHa.ff ,n:eTeKTOpHaR ClICTeMa, COCTORIIJ:a.ff ll3 

14 OXJiaJK,n:aeMhIX IIJiaHapHbIX Si(Li)-,n:eTeKTOpOB JJ:JIH perIICTpau:nn II03IITpOHOB 11 2 

KOaKCIIaJihHbIX HPGe-,n:eTeKTOpoB 6oJihIIIoro o6'beMa ,n:JIJI perncTpau:nII "f-KBaHTOB B 

COBIIa,n:eHl!ll C :3TIIMll II03IITpOHaMII (PIIc. 2). 
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B rryHKTe 2.2.5 rrpnBe,n:eHo lICIIOJib30BaHIIe ::>Toti ycTaHOBKll B HaIIIeM rrepBOM 

q>H3llqecKOM on-line :3KcrrepIIMeHTe C R,n:poM 18Ne, IIOJiyqaeMbIM Ha TBep,n:ofi l\1IIIIIeH11 

B 2O 3 B peaKU:HII 16O(3He,n). TaM JKe ,n:aHo orrncaHne CIICTeMbI Harwrwemrn ~aHHhIX 

II IIOCJie,n:oBaTeJibHOCTll lIX o6pa6oTKll, a TaKJKe IIplIBOJJ:l!TCR rro.TiyqenHhlfi ua 95% 

ypoBHe JJ:OCTOBepuocTII pe3yJibTaT: 

a= +1.06 ± 0.19 (x2 = 0.42). 

CooTBeTCTBYJOru:nfl: BepxHIIfi rrpe,n:eJI Ha rrpnMecb CKan11puoro B3aIIMo,n:eficTmrn ( TO

JKe ua 95% ypoBne JJ:OCTOBepHOCTII n B rrpe,n:IIOJIOJKeHIIII MaKCIIMaJibHOro uecoxpa

HeHIIR qeTHOCTII ,n:JIR BeKTOpuoro B3al!MO,n:eficTBII.ff, T. e., Cv = Cv) IIoJiyqn,TICR 

paBHbIM 

/ICs/ 2 + ICs/ 2 ~ 0.29. /Cvl 

OKcrrepIIMeHT ::>TOT, XOTR II II03BOJIIIJI HaM IIOJiyqIITb lICKOMbiti KOppeJIRU:IIOH

Hh!ti KO::>¢¢lIIJIIeHT, TeM He Menee, CTpa,n:aJI pRJJ:0M ue,n:ocTaTKOB, o6ycJIOBJieIIHbIX 

cxeMofl: pacrra,n:a 18Ne (6oJibIIIOfi q>ou lI MaJia.ff II0Jie3Ha.ff CTaTIICTIIKa). ,.U:eJIO B TOM, 

qTo B ::>TOM R,n:pe TOJibKO 7.7% pacrra,n:oB ,n:aJOT HYJKHbie HaM "f-KBaHThI, a Kp0Me 

Toro, ,n:oqepuee H,n:po (18F), uapa6aThIBaJOrn:eecR K TOMY JKe ern:e II B rrapa3IITHofl: 

(3He,p )-peaKU:IIII, TaKJKe HBJI.ffeTC.ff II03IITpOHHbIM :3MIITTepoM. B IITore, q>ou aHHll

rlIJI.ffU:lIOHHOro ll3JiyqeHII.ff (511 K::>B) OKa3aJiq.ff ueIIOMepuo 6oJibIIIIIM, a rrorpeIIIHOCTb 

pe3yJibTaTa - Hey,n:oBJieTBOpIITeJibHOfl:. 

B cJie,n:yJOrn:IIx ,n:Byx rraparpaq>ax ,n:IIccepTau:nn (2.2.6 II 2.2. 7) rroKa3aHbI uaIIIII 

II0IIhlTKII II0BTOpIITb ::>TOT :3KCrrepIIMeHT c ,n:pyrIIM JI,n:poM, cno6o,n:Hb!M OT YKa3auuoro 

ue,n:ocTaTKa, - 140. IlocKOJihKY B ::>TOM cJiyqae BpeMJI JKII3HII rrpoMeJKyToquoro co

CTOHHH.ff Me,K,n:y ,B-pacrra,n:oM n ncrrycKaHneM "f-KBaHTa BeJilIKO (60 q>c), TO JJ:JI.ff rrpe,n:-

0TBparn:enll.ff TOpMOJKeHII.ff R,n:pa OT,n:aqII 3a :3TO BpeM.ff II3MepeHlIR HYJKHO rrp0BOJJ:IITb 

6 za3e. Ha pa3pa6oTKY, C03JJ:aHIIe lI OIITl!MII3aU:HJO rrpoToquofl: ra30BOfl: MHIIIeHII ( II. 

2.2.6) YIIIJIO rroqTu 2 ro,n:a. Ilpu :'!TOM 6b1JIO o6uapyJKeuo, qTo, BO-IIepBbIX, neJih3.ff 

B KaqecTBe ra3a-MHIIIeHII HCIIOJib30BaTb yrJieBo,n:opO,n:bI (,n:uccou:uau:u.ff HX M0JieKyJI 

rro,n: ,n:efiCTBHeM rryqKa HaCTOJibKO ClIJibHa, qTo ,n:aeT rrpn IIOCJie,n:yJOru:efl: IIOJIHMepII-
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3arr1rn Maicp01w.11u•wcm6a )Kll,lJ;KIIX II TBep,D;bIX npo,n;yKTOB, OTpaBJrn:IOJnlIX ra30BYIO 

CIICTeMy; BMeCTO '.3Toro perneHO 6bIJIO llCnOJib30BaTb ra3 co. Bo-BTOpbIX, HeacpcpeK

TlIBHb!Mll 6b!Jlll Halt,n;eHbl pa3JIIPIHbie noplICTbie yrJiepo,D;Hbie HanoJIHlITeJill MUIIIeHll, 

B TOM "llICJie - C no,n;orpeBOM. B-TpeTbIIX, BeCbMa noJie3HOlt ,D;JIH on-line O"!IICTKII 

ra3a OT ,D;OJirO)KIIBymelt napa3IITHOlt aKTIIBHOCTII 0Ka3aJiaCb HU3KOTeMnepaTypHaH 

JIOBYIIIKa, pa6oTaIOJnaH npII -(100 .. 120)°C. 

I -· r=-t!!i!!!!!!!!!ill 
JleTeKTO Ha11 KaMe a 

0 <) 
D B D 
~ 

F nnyH>Kep-
f+ • I 

-3arnywKa ._I------. 

nnacrnKOBbli.1 
M11rKL-1i.1 MeWOK Afl11 

KOMneHcaL1L-1L-1 nepenat1oe 
aTMoccpepHoro t1aeneHL-111 

oannacTHbli.1 pe3epeyap (:= 5 n) t1n11 xpaHeHL-111 

ra3a-ML-1WeHL-1 L-1 pacnat1a AOflrO>KL-lBYWei.1 aKTL-lBHOCTL-1 

Puc. 3: KoHcTpyK41,rn npoTO'lH0iii ra3osoiii M11weH11. F - <pUJihTp; W - nxo,n;Hoe OKHo; 

B - ny3b{peK; T- JIOBYIIIKa; Kl,2 - KOMnpeccopbij D - ,n;e6uTMeTpj M - MaHoMeTp. 

KoHCTPYKTUBHO MUIIIeHh (Puc. 3) cocTOHJia U3 3aMKHyToro KOHTypa, no KO

TopoMy HenpepbIBHO rrnpKym1pOBaJI pa6o"!Uit ra3 npII aTMOCcpepHOM ,n;aBJIKHllll. C 

noMOJnblO MaJieHbKoro MeM6paHHOro KOMnpeccopa '.3TOT ra3 ll3 6anJiaCTHoro pe3ep

nyapa no TecpJIOHOBoMy KarnIJIJIHPY no,n;aBaJICH B rpacpnToByIO aMnyJiy, Ky,n;a "Iepe3 

TOHKOe BXO,D;HOe OKHO ll3 HlIKeJieBolt <pOJihrll nona,n;aJI ny"IOK 3He C '.3Heprnelt 12 

M::,B. IIocJie o6Jiy"!eHlIH ra3 npoxo,n;nJI HeCKOJihKO <pUJibTpoB n 3aTeM HanpaBJIHJICH 

B ll3MepnTeJihHYIO H"!eltKy - ny3h!peK ,D;llaMeTpOM 25 MM ll3 TOHKOro (10 MUKpoH) 

MaltJiapa, ycTaHOBJieHHbilt n rreHTpe naKyyMHOlt KaMepb! c 14 OXJia)K,D;aeMblMU Si(Li) 

,n;eTeKT0paMll. IIocJie ll3MepeHlIH ra3 npoxo,D;UJI Hll3KOTeMnepaTypHyIO JIOBYIIIKY lI 

cHoBa nona,n;aJI B 6anJiaCTHhilt pe3epnyap. 
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Bo BpeMH O,D;Horo U3 TeCTOB 6bIJIO rrpone,n;eHo lICCJie,D;OBaHne pa3Jill"IIIh!X MaTe

pIIaJIOB Ha "rrpnJIUIIaHlle" K HlIM 140, a TaK)Ke rrponepKa Toro, n Bll,D;e KaKoro XIIMll

"!eCKoro coe,n;nHeIIUH Haxo,n;HTCH ll3y"!aeMhle aTOMbl 140. Bb!JIO '.3KCIIepnMeHTaJibHO 

IIO,D;TBep)K,D;eJIO, "ITO '.3TO - MOJieKyJihl CO2, lI "ITO ux rrpIIJilIIIaHIIe MlIHlIMaJibHO K 

IIOBepXHOCTHM U3 Te<pJIOHa, MaltJiapa lI Hep)KaBeIOmelt CTaJill. 

Ha ycTauonKe c TaKolt ra3onolt CO-MnrneHhIO 6bIJI rrpone,n;eH aKcnepnMeHT (n. 

2.2. 7), B KOTOpOM ll3MepHJICH ,n;onJiepOBCKIIlt C,D;Bllr ')'-JllIHllll 2313 KaB B COBna,n;eHUll 

c no3HTponaMH, ucrrycKaeMhIMll 6 npomuBono.110:>1CHblX Hanpa6.11eHUJ!X. Ha Puc. 4 

noKa3aH aTOT c,n;nnr, II3MepeHHhilt Ka)K,D;hlM II3 ,n;nyx HPGe-,n;eTeKTopoB (A n B) B 

conna,n;eHllll c o,n;HnM ll3 14 Si(Li)-,n;eTeKTopoB (1 nmr 2). 

10oo~C,rn111 e &aeane 

1000 

500 

2308 2J01I 2J10 2J11 

,.Q 

Ep = (1180 .. 1810) ••BI 
500 

ldt:1e111 e Kaeane £ p = (1180 .. 1810) ••B 

'<i> 

' ' ' l!> (de-A)&(~l-02) .. .--,-------
~ 

400 

300 

200 

100 

.o
.(l 

(Oe-B)lc(~l-02) / 

------------.1 
i 

i 

~ & E7,KOB ~l 0 • ,,,.. I ~ .. 

2J12 2J13 2J14 2J15 2J16 2J17 2J08 2J01I 2J10 2J11 2J12 2J13 2J14 2J15 2Jt& 

Pnc. 4: .[lonneposcK11iii CAB11r 1-n11H1111 2313 K38 B ,B-pacnaAe 140. 

O6pa6oTKa ,n;aHHhIX, IIOJIY"!eHHhIX n '.3TOM '.3KCnepIIMeHTe, ,n;eJiaJiaCb IIHThlO Pa3-: 

Jlll"!Ub!Mll cnoco6aMn, TaK)Ke onncaHHb!Mll n II. 2.2. 7; caMb!lt IIpOCTOlt COCTOHJI n 

HaXO)K,lJ;eJillll rreHTpa TH)KeCTll IIlIKa, a caMhifi CJIO)KHb!lt - B O,D;HOBpeMeHHOM <pll

TupoBaHIIll ,JJ,BYX IIIIKOB rayccnaHOM c 4 rno6o,n;Hh!MU rrapaMeTpaMll. Bee OHU ,D;aJill 

noXO)Kl!e pe3YJibTaTbI, "ITO CBll,D;eTeJibCTByeT 06 OTCYTCTBUII cymecTBeHHb!X CllCTeMa

TII"!eCKIIX OIIIII6oK, CBH3aHHhlX C nporre,n;ypolt o6pa60TKII. 

BeJIU"!lIHa ycpe,n;HeHHoro ITO BCeM ,n;eTeKTopaM lI ITO ncelt CTaTUCTllKe ,D;OIIJiepoB

CKOro c,n;nnra KaK cpyHKIIIIH aHeprnn no3IITpOHOB IIOKa3aHa Ha Pnc. 5. lb pucyHKa 

Bll,D;HO, "ITO rroJiy"!eHHaH KpllBaH Ha 10-15% OTJIU"!aeTCH OT O)Kll,D;aeMolt (a = +l); 
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npn 3TOM, noJiyqeHHOe OTKJIOHeHne HeB03MO)KH0 o6'bJICHllTb Hll Ha.rmqHeM CKaJIJip

HOro B3aHMO,n:eil:cTBHJI, Hll TOpMO)KeHHeM llOHOB OT,n:aqn B cpe,n:e. Hafi,n:emme HaMH 

o6'hJicHeHne JaKmoqaeTcJI B MOAe-x:y.1tJ1pHOM 3<.fi<.fie-x:me: nocKOJihKY pacna,n:aIOm:eecJI 

JIJJ;po 140 He JIBJIJieTCJI rno6o,n:HhIM, a BXOJJ:llT B COCTaB MOJieKyJihI CO2, TO nocJie 

pacna,n:a nMnyJihC oT,n:aqn ,n:oqepHero JI,n:pa aJOTa qacTnqHo nepe,n:aeTcJI "6bIBIIIHM 

coce,n:JIM no MOJieKyJie", npnqeM 3Ta nepe,n:aHHaJI qacTb JaBHCllT OT noTeHIIHaJia Me)K

aTOMHOro B3allMO,n:efiCTBllJI Ha MaJibIX paCCTOJIHllJIX. 
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Pnc. 5: YcpeAHeHHble 3HaYeHl'I.A AOnnepoecKoro CABl'lra ,-nl'IHl'll'I 2313 K3B, conpoeo

>KAatoll.leii /1-pacnaA 140. 

TaKHM o6pa30M, noJiyqHJIOCh, qTo BJillJIHlle coce,n:HIIX aTOMOB B MOJieKyJie Ha 

JI,n:po OT,n:aqrr llCKa)KaeT KlIHeMaTlIKY nporrecca naMHOro CllJihHee, qeM 3TO MOrJio 6hr 

BbI3bIBaTbCJI llCKOMOfi npHMeCb!O CKaJIJipHoro B3aHMO,n:efiCTBlIJI. 

,lJ;aJibHefiIIIee pa3BllTlle MeTo,n:a noIIIJIO no JJ:BYM nyTJIM. IlepBbifi (n. 2.2.8) 3a

KJI!OqaeTCJI B B03BpBTe K H,n:py 18Ne, He iJaww,eMy MO.fte-X:y.ftJlpH'blX coeiJu1te1tui1. ,lJ;JIJI 

no,n:aBJieHHJI cpona, npe,n:cTaBJIJIBIIIero co6ofi rJiaBHYIO npo6JieMy, nccJie,n:oBaHne 6bmo 

npoBe,n:eno C raJOBOfi npoToqHofi MlIIIIeHb!O. GTO n03BOJIUJIO, C o,n:Hofi CTOpOHbI, 6br

CTp0 y6npaTb ll3 Ii3Mepn.TeJihHOfi JiqefiKll (nJ3blpbKa) aKTUBHhie IIpOJJ:JKTbI pacna,n:a, 
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Pnc. 6: 3HeprernYeCKl'le cneKTpbl, 1'13MepeHHble AeTeKTOpoM Si-1 3a 6 Yacoe Tecrneoro 

ceaHca Ha BTOpL-!YH0M nyYKe 32Ar ycKopL-1Ten.A GANIL. 1 - OAL-IH0'lHblii cneKTp; 2 -

coenaAeHL-1.A c Si-2; 3 - coenaAeHL-1.A c TenecKonoM (Si-2,Sc-B). 

lI, C ,n:pyrofi CTOpOHhI, C noMOIU:b!O npoxo,n:Horo XHMJiqecKoro <pllJibTpa ne ,n:onycKaTb 

rrona,n:aHlie B ny3bipeK napaJlITHOfi aKTHBHOCTll, He JIBJIJIIOIU:e:ltcJI 6Jiaropo,n:HhIM ra-

30M. 9KcnepHMeHT npoIIIeJI BnOJIHe ycneIIIHO, HO pe3yJibTaTbI noKa, K CO)KaJieHH!O, 

,n:o Konrra He o6pa6oTaHhI. 

BTopo:lt )Ke nyTh (n. 2.2.9) cocTOHT B nepexo,n:e K HccJie,n:oBaHnIO /J-pacna,n:a, co

rrpoBO)K,n:aeMoro H3JiyqeHHeM ne ,-KBaHTOB, a npOTOHOB. 8 3TOM cJiyqae, Bo-nepBbIX, 

B ,n:eCJITKll pa3 yBeJIJiqHBaeTCJI MaCIIITa6 HJMepJieMoro 3cpcpeKTa (He COTHll 38, a ,n:ecJI

TOK K3B), n, BO-BTOpbIX, TOpMO)KeHHe H,n:pa OT,n:aqJI He MO)KeT IIOBJillJITb na pe3JJib

TaT H3-3a MaJIOro BpeMeHH )KlI3Hli rrpoMe)KyToqHoro COCTOJIHHJI. C ,n:pyrofi CTOpOIIbl, 

caMa rrocTaHOBKa 3KcnepnMeHTa 3,n:ech HecKOJibKO CJIO)KHee (rrprr perncTparrm1 npo

TOHOB HeJib3JI ,n:orrycTIITb 3Hep!eTnqecKHX noTepb B MepTBbIX CJIOJI)K), ,n:a II H,n:pa, 

,n:aIOm:He /J-Ja,n:ep)KaHnhre rrpoTOHhI (Ta6JIHIIa 4 B n.2.2.9), rroJiyqJITh B neo6xo,n:rr

MOM KOJIIIqecTBe ropa3,n:o Tpy,n:_Hee. HaMH 6bIJIH c,n:eJiaHbI rronbITKH noJiyqllTb JI,n:pa 

36Ca na ISOL-ycTaHOBKe .HCHAITIT-2 (,IJ;y6Ha), a TaK)Ke JI,n:pa 24Si II 28S Ha ycTa

HOBKe LISOL (JiroBeH-Jia-HeB), HO pe3JJibTaT 6bIJI oTpHrraTeJibHhIM. B IITore, Bhr6op 
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PHc. 7: /JonnepOBCKl-1'1 CABl-lf ,-nl-lHl-1'1 1368 1-1 2754 K38, conpOBO>KAalOIJ.!1-lX pacnaA 

RAep 24 Na a MOHOKp1-1cTanne NaCl. Cnpaaa: TopMo>KeH1-1e RAep OTAaYi-1 a MOHOKpi-1-

cTanne 3aa1-1c1-1T OT HanpaaneHi-111. 

naJI Ha yCTaHOBKY SIRa yCKopHTemr GANIL B KaHe. BbIIIOJIHeHHhifi TaM TeCTOBhlfi 

ceaHc, onHcaHHbifi n II. 2.2.9, noKa3a.JI xopoIIIIle q:>OHOBbie ycJIOBilR Il IlHTeHCilBHOCTh 

BTOpwrn~ro ny'IKa IlOHOB 32 Ar' ,n:ocTaTO'IHYIO ,J:\JIR Ha,n:e:amoro ua6Jiro,n:e1rnR KilHeMa

Til'IeCKOro CJJ:Bilra npoTouuofi JIIlHIIII (PIIc. 6). B HaCTORIIIee BpeMR Il,J:\eT no,n:roTOBKa 

K ceaucy, 3arrnaHHponaHH0My ua naqa.Jio 2003 ro,n:a. 

B pa:3,n:eJie 2.2.10 onHcau 3KcnepIIMeHT, BbIIIOJIHeHIIbifi HaMII napa.JIJieJibHO no 

npocb6e q:>Il3IlKOB-TBep,n:oTeJibllIIIKOB II3 rpeHo6JIR ua HefiTpOHHOM ny'IKe PFl peaK

Topa ILL c MonoKpHcTaJIJIIl'IeCKofi MIIIIIeHhIO Na Cl. B ueM (,8-=-v ,-If )-KoppeJIRIIIIR 

IlCnOJib30BaJiaCh ,J:\JIR Il3y'IeHIIR none,n:enIIR IIOHOB OT)];a'III C 3HeprHefi OKOJIO 20 38 B 

KpIICTa.JIJie (Pilc. 7). KaK Il CJie,n:OBaJIO O)KII)];aTh, Il3·3a 6oJibIIIOro BpeMeIIII )KII3Hil 

npoMe)KyTO'IHOro ypoBHR 2+ JIIIHIIR 1368 K3B Boo6IIIe He IIMeeT BilJJ:IlMOro CJJ:Bil

ra. ,Il,JIR JIIIHilII )Ke 2754 K38 3TOT C,J:\BIIr pa3JIII'IeH npll perIICTpaIIIIIl 3JieKTpOHOB 

IIeHTpaJihHbIMII Il 6oKOBbIMil Si-,n:eTeKTOpaMil, 'ITO o6'bRCHReTCR auil30TponIIefi TOp

MO)KeIIIlR IlOHa OTIIOCJITeJibHO KplICTaJIJIII'IeCKIIX ocefi. 

20 

-L~ 30cu-

□ //////////{{(f(f(l'/1 r/////////f{{{{{{{{IT::r ................. . VA. - • • ... - ......... 

ToK o6MOTK"1 

l 81-1' 
I.& [;;]• 

rn,. 
(' 

~ 
//A~~ 

E~ E--, 

I.& GJ• BpeM>t 

PIIc. 8: li13MepeH1-1e cn1-1panbHOCT1<1 Hei1Tp1-1Ho c 1-1cnonb30BaH1<1eM KOMnTOHOBCKoro no

n11p1-1MeTpa (1-1AeR 3KCnep1-1MeHTa). 

YrJIOBhIM KoppeJIRIIIlilRM Me)K)];y IlMnyJihCOM uefiTpIIHO II cnIIHOM R,n:pa noCBR

IIIeH no,n:pa:3,n:eJI 2.3, BKJIIO'IaIOIIIIlfi B ce6R o63op npe,n:bIJJ:YIIIIIX 3KcnepIIMeHTOB TaKoro 

TIIna (Ta6Jim1a 5 B naparpacpe 2.3.1 ), onIIcaHIIe uarrrero 3KcnepIIMeHTa no Il3Mepe

HIIIO ,n:onJiepOBCKoro C,J:\Bilra ,·Il3JIY'IeHIIR OT R,n:ep 56 Co, noJIRpil30BaHHbIX npII Hil3-

KOfi TeMnepaType (naparpaq> 2.3.2), a TaK)Ke npe,n:JIO)KeUilR HeCKOJihKilX HOBhIX 3KC

nepIIMeHTOB, 6oJibIIIaR qacTh KOTOpb!X nmrn TOJihKO o6cy)K,n:aeTCR (naparpaq:> 2.3.3), 

a o,n:Hn uaqHeTcR B caMoe 6JIII;>Katirrree BpeMR. B 3TOM, rrocJie,n:neM, aKcrrepnMenTe (rr. 

2.3.4) C noMOIIIhIO )KeJie3HOro KOMnTOHOBCKOro IIOJIRpnMeTpa (PHc. 8) Il npeIIII3Il

OHHblX HPGe-,n:eTeKTOpon 6y,n:eT II3MepRThCR ,n:onJieponcKnfi c,n:nIIr ;crneprIIIl 1 -Jiyqefi 

)];JIR ,n:nyx rrpOTIIBOIIOJIO)KHblX uanpaBJie1rnfi MarHilTHoro IIOJIR. 

TpeTHii pa3,D;eJI ,n:nccepTaIIIlil nOCBRIIIeH KoppeJIRIIIIRM B o6b!'IHOM1 R,n:epnoM 3a

XBaTe OTpHIIaTeJibUhlX MIOOHOB. KaK y)Ke OTMe'IaJIOCh, 3TOT npoI1ecc 'IYBCTBIITeJieH 

K q:>opM-cpaKTOpaM IIH)];yIIIIPOBaHHhlX B3aIIMo,n:efiCTBIIfi. Crroco6hI II3MepeHIIR pa:3-

JIII'IHbIX KOppeJIRIIIIfi B µ-3axnaTe II3JIO)KeUbl B no,n:pa:3,n:eJie 3.1. 

Pattee BbIIIOJIHeIIHbie B 3TOfi o6JiaCTII KoppeJIRIIIIOHHhie 3KcrrepIIMeHTbI (ux 6br-

1 O6u'IHl>IM (Ordinary Muon Capture - OMC) OH Ha3bIBaeTc.11 B npoTnnonec ,n:pyroMy npoueccy, 

He paccMaTpnnaeMoMy B ,n:aHHol! pa6oTe - paBua!jUOHHOMY 3axnaTy (RMC). 
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JIO BCero '!eTbipe) CTaBIIJIU rnoefi rreJih!O orrpe,n:eJIUTb cpopM-<paKTOp UHiJyv,upoBaHH0-

20 IlceBiJoci-a.MtpH020 B3aUMO,n:efiCTBUH 9p• l..JyBCTBUTeJibHOCTb K ueMy pa3peIIIeHHbIX 

rrepexo,n:oB raMoB-TeJIJiepoBCKoro Tuna rroKa3aHa B rraparpacpe 3.2.1, a Boo6rrre 3THM 

rrepexo,n:aM rrocBHIIIeH Beeb rro,n:pa3,n:eJI 3.2. 

····--·· rf'........ 320 

w Be+ n ½r--7 
1+ 

1 320 ,,\-

11Be 

3axBaT Ha OCTa.JibHbie 

cocTOHHHH 11 Be 

N.+ - 5 0 - -8 

Konnepcnonn1.,11't nepexo.l{ d 

~ Me1Kp;y nop;ypoBHHMH . 
I I :X:: cnepxxonKoi:f cxpyKTypu · 

F-=1 Na=~ ~ c...J ~!;~ 
uB (r) A~ 

µ- ➔ e- + Vµ + Ve 

Puc. 9: µ-3axBaT 113 AByx nOACOCTO.RHl1i1 csepXTOHKOi1 cTpyKTYPbl B Me3oaToMe µ 11 B. 

HaMH 6bIJIO BbIIIOJIHeHO Tpll 3KCIIepUMeHTa no onpe,n:eJieHU!O 9p• B nepBOM li3 

HUX (naparpacp 3.2.2), BHa'!a.Jie C 10B, a 3aTeM C 11B, U3MepHJiaCb KoppeJIHIIUH Me-

2K.IJ:Y HeHyJieBbIM cnuHOM H,n:pa MHIIIeHU u cnUHOM 3axBaTbIBaeMoro M!OOHa (Puc. 9). 

BJiaro,n:apH CBepXTOHKOMY B3aHMO,n:eficTBUIO, ls-COCTOHHUe Me30aTOMa pacrrrenJIHeT

CH Ha F+=I+½ u F-=I-½; U3 o6oux rro,n:cocToHHHfi npoucxo,n:uT KaK pacna,n: MIOOHa, 

TaK ll ero 3axBaT Ha ypoBHU ,n:o'IepHero H,n:pa ll Be, npu'IeM CKOpOCTll 3axBaTa A+ U 

A - pa3Jill'!Hbl U 3aBHCHT OT OTHOIIIeHUH gp / gA. l13Ha'laJibHaH CTaTHCTH'leCKaH 3ace

JieHHOCTb ,n:Byx rro,n:coCTOHHUfi U3MeHHeTCH 6Jiaro,n:apH KOHBepcnn co CKOpOCTb!O R, 

H, CJie,n:oBaTeJibHO, BpeMeHHOfi 3aKOH, no KOTOpoMy npoucxo,n:HT 3aXBaT Ha ypoBeHb 

320 K3B, He HBJIHeTCH 3KCnoHeHIIUaJibHbIM. 

CyTb uaIIIero 3KCIIepnMeHTa 3aKJI!O'laJiaCb B TOM, 'ITO ll3MepHJiaCb BpeMeHHaH 

3BOJI!OIIUH ,-JIUHUU B ,n:o'IepneM H,n:pe, U U3 Hee no HMeIOIIIHMCH ,n:aHHbIM O BeJiu

'IHHe MaTpU'IHbIX 3JieMeHTOB onpe,n:eJIHJIOCb OTHOIIIeHUe CKOpocTefi 3aXBaTa A+/ A - . 

Hafi,n:eHHOe 3Ha'leHue COOTBeTCTBOBaJIO gp/gA = 4.3:!J~(stat.) ± 0.5(syst.). 
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Puc. 10: 3aB11Cl1MOCTb Me>KAY OTHOWeH11eM gp/gA 11 Koppen.RL\1'10HHblM napaMeTpOM X 

np11 µ-3axsaTe B 28Si cornaCHO HeCKOflbK1'1M TeopeTl'1YeCKl'1M pacYeTaM. BepT11KaflbHble 

nonOCbl COOTBeTCTBYIOT 3KCnep11MeHTanbHO 1'13MepeHHblM 3Ha'leHl'1.RM X. 

B naparpacpax 3.2.3 u 3.2.4 onucaHbI ,n:Ba HaIIIUX 3KCIIepuMeHTa C KpeMHUeBOfi 

MHIIIeHb!O, B KOTopofi ll3Y'laJICH pa3peIIIeHHbifi 3aXBaT Tuna o+ ➔ 1 +. 51,n:pa OT

,n:a'IU B TaKOM nporrecce nocJie rrcnycKaHUH MlOOHHOro uefiTpUHO UMeIOT, Bo-nepBbIX, 

npoiJO.JlbHYW no.MtpU3UV,U10, onpe,n:eJIHeMyIO AKCUaJibHbIM B3aUMO,n:eficTBUeM 9A' a BO

BTOpbIX - npoiJO.JlbHY10 6'blCmpoeHHOCmb, 3aBUCHIIIJ!O OT IIceB.IJ:OCKaJIHpHoro cpopM

cpaKTOpa gp. IloCKOJibKY aHH30TponuH ,-H3JIY'leHUH B .IJ:O'!epHeM H,n:pe TaK2Ke CBH3a

Ha C ero BbICTpOeHHOCTb!O, a ,n:onJiepoBCKUfi c,n:Bur - co CKOpOCTblO, TO pe3yJibTUpy

!OIIIHfi npo<pUJib ,n:orwepoBCKU-yIIIupeHHbIX ,-JIHHUfi UMeeT BeCbMa crrerruq>U'leCKY!O 

cpopMy ( o6rrrnfi HaKJIOH BepIIIUHbI n npoBaJI Jin6o BbIIIYKJIOCTb B rreHTpe). TaKue 
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rrpocpmrn:, Hecy11u1:e B ce6e 1rncpopMau;mo o BeJiwnrne gp / gA n 6bIJIH rrpe,n:MeTOM 

HaIIInx nccJie,n:oBaHni!:. C rroMOIIIbIO ,n:Byx HPGe-,n:eTeKTopoB OHR H3MepJIJIHcb rro,n: 

pa3Hb!Mll yrJiaMn K HarrpaBJieHlllO OCTaTO'IHOfi IIOJIJipll3au;nn MIOOHOB, ll3Ha'!a.JlbHO 

COBIIa,n:a10rrreMy C OCblO IIY'!Ka. QTO ,!J;OCTllra.JlOCb JIH6o rrepeMerrremi:eM IIO,!J;BIDKHOfi 

IIJiaTq>OpMbl c ,n:eTeKTOpaMII (rr. 3.2.3), Jin6o BparrreHIIeM CIIIIHa MlOOHa B rrorrepe'I

HOM MarHHTHOM IIOJie (rr. 3.2.4). IIocJie Bb!IIOJIHemrn HeKOTOpbIX ,n:onoJIHHTeJibHhlX 

IICCJie,n:oBaHIIfi, orrIIcaHHbIX B rraparpacpe 3.2.5, pe3yJibTaTbI 060IIX aKcrrepnMeHTOB 

(1 II 2), a TaK)Ke aHa.Jlorn'IHOro KaHa,n:CKoro 3KcrrepIIMeHTa (TRIUMF) 6bIJIII 0606-

rrreHbI (rraparpacp 3.2.6 II Pnc. 10), ll ITO BeJIII'IllHe II3MepeHHOro KOppeJIJIU:llOHHoro 

rrapaMeTpa X c,n:eJiaH BbIBO,!J; 0 cyrrrecTBeHHOM no,n:aBJieHllll gp. 

AHaJ1orn'IHbifi 3KcnepnMeHT, HO ,n:JIJI rrepexo,n:a nepBoro 3arrpeTa rrpII µ-3axBaTe 

B KIICJIOpo,n:e, OIIIICaH B no,n:pa3,n:eJie 3.3. B 3TOM cJiy'Iae KoppeJIJIU:IIOUHhlfi K03q>

q>IIU:HeHT, KaK 3TO noKa3aHO B rraparpacpe 3.3.1, 3aBIICIIT OT rrpIIMeCII CKa.TIJipHoro 

B3aIIMO,n:efiCTBIIJI, a ,!J;JIJI ero KOppeKTuoro ll3MepeHIIJI Heo6xo,n:IIMO IICnOJib30BaHIIe ra-

30BbIX MllIIIeHefi npu ,n:aBJieHHJIX 6JIH3KHX K aTMoccpepHmJy. Mb! rrpo,n:eJiaJIH cna'!a.Jla 

rrpe,n:BapHTeJibHbifi TeCT (rraparpacp 3.3.2), B KOTOpOM OIITHMII3Hp0Ba.TIII KOHCTpyK

U:lllO ra30BOfi MHIIIeHII H ll3Y'Ia.TIII 3aBHCHMOCTb ,!J;OIIJiepOBCKoro npoq>HJIJI ,-JIHHHH OT 

nJIOTHOCTH MHIIIeUH BCJie,n:CTBIIe TOpMO)KeHHJI JI,n:ep OT,!J;a'!H (Puc. 11 ). 
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Pnc. 11: a) <l>parMeHT 1 -cneKTpa np11 µ-3axeaTe B 160, c0Aep)Ka11111iii 11ccneAyeMyto 

yw11peHHyto fl11Hl1IO 277 K38 11 onopHyto Heyw11peHHYIO fll1H11IO 261 K.38. 6) pe3ynbTaTbl 

cjJ11T11poBaH11JI fll1H1111 277 K.38, 113MepeHHOiii np11 pa3HOM AaBneHl111 ra3a B Ml1WeH11. 

IIocJie TecTa MHIIIeHb 6bIJia cyrrrecTBeHHO ,n:opa6oTaHa: rrpoxo,n:Hble CU:HHTHJI

JIJIU:HOHHbie C'!eT'IHKll, perHCTpHpyrorrrne npIIXO,!J;JIIIIHe MIOOHbI, BMeCTe co CBOHMII 
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Pnc. 12: µ-3axeaT B K11cnop0Ae np11 1 aTM. ctJparMeHT 3aAep)KaHHOro 1 -cneKTpa (D), 

HeKoppen11poeaHHoro cneKTpa (U) 11 11x pa3HOCTl1 c yYeTOM HOpM11poBK11 (D-U). 

MIIHIIaTIOpHbIMH <I>9Y (Hamamatsu R7400) 6b!JIH BKJIIO'IeHbI B COCTaB MHIIIemi: u 

3aMeHHJIH co6oro BXO,!J;HOe OKHO. l1cKJIIO'IHB TaKHM o6pa30M H3 KOHCTPYKU:HH MH

IIIeHll Bee 3JieMeHTbI C 60JiblIIllM z H MHHUMH3HpoBaB TOJIIIIHHY npoxo,n:HMoro ny'I

KOM BerrrecTBa ,n:o BeJIH'IHHbl nopJI,n:Ka 150 Mr/cM2
, Mb! CMOrJill OCTaHaBJIHBaTb ,n:o 

95% MIOOUOB B ra3e npu aTMoccpepHOM ,n:aBJieHHll. B TaKIIX YCJIOBHJIX 6bIJI npo

Be,n:eH pea.TlbHblfi q>U3U'!eCKllfi 3KCIIepIIMeHT (naparpa<p 3.3.3) Ha KHCJiopo,n:e. Kpo

Me II3y'!aeMbIX JI,n:epHbIX ,-KBaHTOB, o6pa3YIOIIIHX 3a,n:ep)KaHHblfi OTHOCHTeJibHO µ

CTona cneKTp, B 3KcnepuMeHTe perHCTpHpOBa.JlIICb MrHOBeHHbie Me3o-peHTreHOBCKHe 

cneKTpbI, a TaK)Ke q>OHOBhle cneKTpbr, He KoppeJIHpOBaHHbie C npIIXO,!J;OM MIOOHa 

(Pnc. 12). l13MepeHIIJI o,n:HoBpeMenuo npoBo,n:IIJIHCb TpeMJI He3aBIICHMbIMn HPGe 

,n:eTeKTOpaMH ofrbeMOM no 100 CM3 B Te'!eUHe 3 He,n:eJib. 

,[I;eTa.JlbHbifi aHa.JlII3 cpopMbI ,-JIHHIIfi ,!J;a.Jl (Ha 68% ypOBue ,!J;OCTOBepHOCTll) 

cJie,n:y10rrree 3Ha'!eHIIe KoppeJIJIU:HOHHoro K03<p<puu;IIeHTa, ycpe,n:HeHHoe no Bcefi no

Jiy'IeHHofi CTaTHCTHKe: a1 = +0.096 ± 0.020. ,[I;JIJI nepexo,n:a OT 3TOro MO,n:eJibHO-
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He3aBUCUMOro qucJia K BeJiuquHe CKamipHoro B3aUMo,n:eficTBUH tteo6xo,n:UMO 3HaHIIe 

11,n:epHbIX MaTpuqHbIX ,lJieMeHTOB. Ha Puc. 13 IIOKa3aH TaKofi rrepexo,n: C UCIIOJib-

3OBaHUeM BhrqncJiettufi no TpeM pa3JIHqHhIM Mo,n:eJIHM - ZWM, ZBMI u REWIL. 

a~ 

+0.20 

' . . . 
' 

1 
' : 

+0.15--1 ----~~---~ I• i 
. ' ' 1 - 1 ------------------------------r------

l·. · t .. · ····•····•····•···· ·· ····· 
+0.10-j. I j '$:::,1', '"-./ . l > : l~• () Qgfi ±oli20 ±0.041 

, - ,~ "~ < 
1 

. 
1 

.. :~~=t:~.c~~~~-j~!._~S~! 

+0.05 

0.00 

-0.05 

: . ·:':::,,,.~ '-"-...: 
- ----------,----

' ' 

ZBMI 

ZWM REWIL 

-0.10 I , , I 
-0.35 -0.30 -0.25 -0.20 -0.15 -0.10 -0.05 0.00 +0.05 (Cs+ gs) 

Puc. 13: nepeXOA OT KOppen.it4l11OHHoro K03cpcplll4llleHTa a~ K 3Ha'leHllllO Cs+ gs. nyHK

rnpHble KplllBble Y'llllTblBalOT 'lneHbl BTOporo nop.itAKa, COAep>KalJ.lllle {lOlr} lll {121r}. 

KaK BU,n:Ho, Halli ::lKcrrepuMeHT IIOKa3aJI HeTpUBUaJibHbifi pe3yJibTaT - HaJIUque 

CKMHpHoro B3aUMo,n:efiCTBUH. IIocKOJibKY ::lTOT Bb!BOJJ: CUJibHO 3aBUCUT OT rrpuMe

HeHHOfi 11,n:epHofi MO,n:eJiu, TO JJ:JIH IIpOHCHeHU.fl cmryauuu peIIIeHo 6bIJIO IIOBTOpUTb 

::lKCIIepHMeHT C ,n:pyruM 11,n:poM. IIocJie TeCTOB C pa3JIUqHbIMU MUIIIeHHMU B Kaqe

CTBe rrepBbIX KaH,n:u,n:aTOB 6bIJIU Bbr6paHbl 20N e u 40 Ar. lfaMepeHU.fl C HeOHOM rrpu 

aTMOCcpepHOM ,n:aBJieHUII y)Ke HaqaTbI, II IIX OII1ICaH1Ie ,n:aeTCH B rro,n:pa3,n:eJie 3.4. 
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B 3aKJIIO<JeHHH (pa3,n;eJI 4) ,n:aeTC.fl CBO,n:Ka pa3pa6oTaHHbIX HaMII ::lKCIIeplIMeH

TOB ( CM. Ta6Jimzy) II IIOJiyqeHHbIX B HHX q>H3HqecKUX pe3yJibTaToB, a TaK)Ke rrpu

BOJJ:HTC.fl CIIIICOK OCHOBHbIX rry6JIUKauufi u KOHq>epeHUHfi, r,n:e OHU rrpe,n:cTaBJIHJIHCb. 

Ta6m111a: Hawlll 3KCneplllMeHTbl no yrnoBblM Koppem14l11.itM. 

HccJie,n:. MurneHh HJIH Ily- MecTo KoppeJiupyIOIHHe KottcTaHThI 

npou,ecc MaTpHu,a qoK rrpoBeii;. neJiuquHhI CBJl3H 

8KcrrepHMeHThI, BhlllOJIHeHHbie B 1991-2000 ro;::r:ax : 

/3-(24Na) Al-cponbra p omrn /3- ·Ve· 11 ICTJ2 /ICAl
2 

£C(56Co) Fe ( nom1p1113.) - omrn l; · Ve ICTl2 /ICAl
2 

-
µC(28Si) MeTann111'l. Si µ- OH.HM Uµ·Vµ·l1 gp/gA 

µC(10B) MeTann111'l. 10B .µ - PSI Uµ • l; gp/gA 
-

µC(28Si) MeT. Si +11SR µ- OH.HM Uµ·Vµ·l1 gp/gA 

j3+(lBNe) nneHKa B203 3He IPN j3+ · Ve 1Csl
2 
/1Cvl

2 

µC(11 B) MeTann111'l. 11 B µ - PSI Uµ · l; gp/gA 

j3+(140) ra3 CH4 (1 aTM) 3He IPN j3+ · Ve 1Csl
2 
/ICvl

2 

j3+(140) ra3 CO (1 aTM) 3He IPN j3+ · Ve ICsl
2 
/1Cvl

2 

/J-(24Na) MOHOKp111cT. NaCl n ILL /3- ·Ve· 11 ICTl
2
/ICAl 2 

µC(l60) ra3 02 (3-16 aTM) µ - PSI Vµ • 11 (Cs+ gs)/gv 

µC(rso) ra3 02 (1 aTM) µ - PSI Vµ · 11 (Cs+ gs)/gv 

j3+(18 Ne) ra3 02 (1 aTM) 3He IPN j3+ · Ve ICsl
2
/ICvl

2 

8KcrrepnMeHThl B CTa)];HH BhlllOJIHeHHJI (2001-2002) HJIH 110;::r:roTOBKH : 

j3+(32Ar) 32Ar - 111O11.ny'loK SIRa GANIL j3+ · Ve 1Csl
2 
/1Cvl

2 

µC(20Ne) Ne • ra3 (1 aTM) µ - PSI Vµ · 11 gp/gA, gs/gv 

µC(40Ar) Ar - ra3 (1 aTM) µ - PSI Vµ · 11 gp/gA 

EC{56Co) · P-p 56Co s H20 - OH.HM 11 · Ve ICTl
2
/ICAl

2 
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