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l13MepeHHe CKOpOCTH a-,[(epttoro 3axBaTa OTPHQaTeJihHhIX MIOOHOB 

B H30TOllaX 84Kr H 136xe 

BrrepBhJe H3Mepeuo BpeMa )KH3HH OTpHQaTeJJhHOro MJOOHa B 1S-COCT05IHHH 

B H30TOllaX 84Kr H 136Xe: 't ( 84Kr) = 139,2 ± 2,9 HC, 't (
136Xe) = 111,0 ± 4,6 HC, 'ITO 

COOTBeTCTByeT llOJJHOH CKOpOCTH 51,[(epHoro 3aXBaTa: A (84Kr) = 6,75 ± 0,15 MKC- 1
, 

C 

A (136Xe) = 8,6 ± 0,4 MKC- 1
• 

C 

)lna- H30TOllOB Kr BhlllOJJHeHhl TeopeTH'IeCKHe pac11eThl CKOpOCTH 51.[(epHoro 
3axBaTa OTpHQaTeJJhHOro MJOOHa. IlpoBe.[(eHO cpaBHeHHe 3KCrrepHMeHTaJJhHhIX 
H TeopeTH'IeCKHX pe3yJJhTaTOB. 
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IlepeBOJ:l aBTopos 

Mamedov T.N. et el. Pl5-9~-391 
The Measurement of the Nuclear Capture Rate 

of the Negative Muons for the 84Kr and 136Xe Isotopes 

The lifetime of the negative muon in IS-state in 84Kr and 136Xe isotopes was 

measured for the first time: 't (
84Kr) = 139.2 ± 2.9 ns, 't (

136Xe) = 111.0 ± 4.6 ns, 

h 1 84 - I whic corresponds to the nuc ear capture rate: 1\ ( Kr) = 6. 75 ± 0.15 µs , 

1\ (136Xe) = 8.6 ± 0.4 µs- 1
. 

For the Kr isotopes the theoretical calculations of the nuclear capture rate 
of the negative muon were carried out. The experimental data are compared 
with the theoretical one. 

The investigation has been petformed at the Laboratory of Nuclear Problems, 
JINR, and supported by the Russian Foundation for Basic Research, Project 
96-02-17582. 
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}faytiemrn 3axBaTa OTplnJ;aTeJibHh!X. MIOOHOB aTOMHh!Mlf JI,UpaMlf ,naeT lfH

cpopMaIJ;lfIO o nplfpo.ue cna6oro B3alfMO,ueiicTBlfJI. Bruruiotl: xapaKTeplfCTlfKOH 

:noro npouecca JIBJIJieTCJI CKOpOCTb JI,UepHoro 3aXBaTa MIOOHOB. I{ HaCTO

mueMy BpeMeHII Il0JIHM CKOpOCTb JI,uepHoro 3axilaTa MIOOHa lf3MepeHa ,UJIJI 

no.uaBJIJIIOIUero 'IlfCJia 3JieMeHTOB. [1, 2]. TeopeTlftieCKlfe pactieTh! IlOJIHOll 

CKOpOCTlf JI,UepHoro 3aXBaTa OillfpaIOTCJI Ha KJI8.CClftiecKyIO pa6oTy IlplfMa

KOBa [3]. fJiaBHM TPY.UHOCTb TeopeTlftieCKlfX pactieTOB COCTOlfT B He06XO.Ulf

MOCTlf ytieTa BCex B03MO)KHh!X B036y)K.ZJ;eHHh!X COCTOJIHlfH KOHetIHOro JI,upa B 

peaKIJ;lflf 

µ- + (Z, A) ➔ (Z - 1, A)*+ 11,,. 

I{ HaCTOJIIUeMy BpeMeHlf 'IlfCJieHHh!e pactieTh! CKOpOCTlf JI,uepHOro 3axBaTa 

OTplfIJ;aTeJibHh!X MIOOHOB B paMKaX pa3Jilf'!Hh!X MO,UeJieil: JI,upa BhlllOJIHeHh! ,UJIJI 

orpaHlftieHHOr0 'IlfCJia 3JieMeHTOB, B OCHOBHOM Jiel'KlfX If cpe,UHlfX (cM., Ha

IlplfMep, [1, 4-7]). B pR.ue cny<IaeB 6h!JIO nony<IeHo y.uoBJieTBOplfTeJibHOe co

rnaclfe C 3KCneplfMeHTaJibHh!Mlf ,uaHHh!Mlf. .IJ:nJI OlllfCaHlfJI 3KcneplfMeHTaJib

Hh!X .uaHHhlX lfcnoni3yeTcJI TaK)Ke nony3MlllfPlftiecKM cpopMyna ronap.ua -

IlplfMaKoBa [8] .UJIJI CKOpOCTlf 3aXBaTa OTPlfIJ;aTeJibHOro MIOOHa JI.UPOM C MaC-

COBh!M tilfCJIOM A If 3apR.UOM Z. · 
.no ClfX nop OTCYTCTBYIOT 3KcneplfMeHTaJibHh!e .uaHHhle no CKOPOCTlf JI.Uep

Horo 3aXBaTa ·OTplfIJ;aTeJibHbIX .MIOOHOB B lf30TOnax KPlfllTOHa If KCeHOHa. 

8Tlf 3JieMeHThl npe.ucTaBJIJIIOT oco6blil: lfHTepec, nocKOJibRY OHlf Haxo,uJITCJI 

B6Jilf3lf 3KCTpeMyMoB TeopeTlf<IecKoii KplfBOH ronap.ua - IlplfMaKOBa. KpoMe 

Toro, KplfllTOH If KCeHOH lfMeIOT 6 If 9 CTa6lfJibHh!X lf30TOilOB COOTBeTCTBeHHO, 

'ITO .uaeT B03MO)KHOCTb .lfCCJie,UOBaTb lf30TOillftieCKYIO 3aBlfClfMOCTb CKOpOCTlf 

JI.UepHoro 3axBaTa oTplfUaTeJibHh!X MIOOHOB. Mo)KHO TaK)Ke O)Klf,UaTb oco-

6eHHOCTlf B BeJilf'IlfHe CKOpOCTlf 3axBaTa ,UJIJI lf30TOilOB C HeHyJieBh!M CillfHOM 

R.Upa (83Kr, 129Xe, 131Xe). 

:vl3MepeHlfe CKOpOCTlf JI,uepHOrO 3aXBaTa OTplfIJ;aTeJibHh!X MIOOHOB B ecTe

CTBeHHOll cMeclf tt3oTonoB Xe 6h!no BnepBh!e npOBe,ueHo HaMlf B pa60Te [9]. 
Ee BeJilf<IlfHa Haxo,ulfnach B npe.uenax 3Ha<IeHlfH, .uaBaeMh!X cpopMynott ro

nap.ua-IlplfMaKOBa .UJIJI i<paiiHlfx cTa6lfJibHhlX lf30TonoB Xe. 

B HaCTOJIIUetl: pa6oTe npe,UCTaBJieHhl pe3yJii>TaTh! lf3MepeHlfH CKOpOCTlf 

3axBaTa OTPlfUaTeJibHh!X MIOOHOB B lf30TOnax 84Kr If 136Xe. 

8KcneplfMeHT 6hlJI BhlllOJIHeH Ha cenaplipOBaHHOM ny<IKe OTplfIJ;aTeJib

Hh!X MIOOHOB ClfHXpOUlfKJIOTpoHa I111R<I> (faTtilfHa) Ha ·µSR~cneKTpOMeTpe 

"MIOOH11M" [10] If cocTOJIJI B lf3MepeHlflf nonHOH cKopoCTlf lfC<Ie3HOBeHlfJI 

MIOOHOB lf3 1S~cocTOJIHlfJI lf3y<IaeMoro lf30Tona nyTeM pemcTpauiilf 3JieKTpo

HOB µ- ➔ e- -pacna.ua. 

Ha plfc.l nplfBe,ueHa cxeMa 3KcneplfMeHTa. Ily<IoK OTplfUaTeJibHh!X MIO~ 

OHOB c lfMilYJibCOM 90 M3B/c [11], npe,uBaplfTeJibHO nplfTOpMO)KeHHhlH B 
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cp1 K Cl cp2 C2 M C3 cp3 C4 

µ- > 

Puc. 1. CxeMa :mcnepuMeHTa. M - ~rnmeHb; <l>l,<!>2,<!>3- 3aMe.llJrnTemr (<!>1-

noJIH3TmieH, <!>2 - nJieRCHTJiacc, <!>3 - JiaTyHb); I{ - ROJIJIHMaTOp ( JiaTyHb); 

Cl,C2,C3,C4 - CUHHTHJIJIJIUHOHHMe cqeTqHRH 

3aMe,llJIHTeJIJIX <!>1 l1 <!>2 OCTaHaBJIHBaJICJI B MHIIIeHH M, npeacTaBJIJIIOilleii 

co6oii ROHTe:il:Hep, 3anoJIHeHHbIH ROH,lleHCHpOBaHHbIM ra30M. l1MnyJibCHbI:il: 

pa36poc nyqRa JP/ P ~ 10% (11]. TiyqoR KOJIJIHMHpOBaJICJI KOJIJIHMaTopoM 

I{ C OTBepCTHeM 025 MM. <DOH OT 3JieRTpOHOB nyqRa .llliCKpHMHHHpOBaJICJI 

noa6opOM noporoB cpa6aTbIBaHHJI q>OpMHpOBaTeneii CHrHaJIOB cqeTqlil{OB Cl 

H C2. CenapupoBaHHhlfi nyqoR MIOOHOB coaepJKaJI TaRJKe-He3HaquTeJibHYIO 

npHMeCb 7f--Me30HOB. OaHaRo 7f--Me30HbI nOJIHOCTbIO nor:JIOII(aJIHCb B Ma

TepuaJiax, HaXO,llJIII(liXCJI Ha HX nyTH .llO cqeTqHRa C2. ,l{efiCTBHTeJibHO, 

ROJIHqecTBO yrneBO.llOPO.llOCO,llepJKamero BemecTBa Ha nyTH nyqRa B 3aMek 

nuTeJIJIX <l>l, <!>2 H cqeTqHRe Cl cocTaBJIJieT ~4,3 r/cM2• ·· Tipu HMnyJihce 

90 MaB/c npo6em MIOoHa u 1r- -Me3oHa B 3TOM BemecT~e cocTaBJIT 5,1 r/cM2 

l1 2,9 r/cM2 COOTBeTCTBeHHO. 

OcTaHOBKe MIOOHa B MHIIIeHH COOTBeTCTBOBaJI CHrHaJI CUHHTliJIJIJIUHOH

HhlX cqeTqHROB Cl C2 C3 ("cTapT"), a curnaJI Cl C3 C4 ("cTOn") onpe

aeJIJIJI MOMeHT BbIJieTa l13 MHIIIeHH 3JieRTpOHa pacnaaa. ,l{JIJI ycTpaHeHHJI 

HCRaJKeHHJI cneKTpa OT6paCMBaJIHCb Te co6bITHJI, ROr,lla B TeqeHHe 10 MRC 

nocJie OCTaHOBRH MIOOHa perHCTplipOBaJICJI BTopoii MIOOH liJIH BTOpoii 3JieK

TpOH (ycJIOBHe "lµ - le"). CurHaJI "cTapT" Bhlpa6aTMBaJICJI npu ycnoBHH, 

qTo .llO MOMeHTa OCTaHOBRH MIOOHa B MHIIIeHH B TeqeHHe 10 MKC He 6bIJIO 

_cpa6aTMBaHHJI CL BpeMJI OJKH.llamm aJieRTpOHa OT µ- ➔ e--pacnaaa co

CTaBJI.IIJio 10 MKC. ,l{JIJI H3MepeHHJI HHTepBaJia BpeMeHH MeJK.llY OCTaHOBKOH 

MIOOHa B MHIIIe_HH l1 perHCTpauueft 3JieKTpOHa OT ero pacnaaa HCnOJib30BaJICJI 

npeo6pa3oBaTeJib apeMJI- RO.ll npJIMoro 3anoJIHemrn [12] a nape c RBapueBMM 

reHepaTOpOM MB 311 [13]. 1-IacToTa reHepaTOpa cocTaBJIJIJia 200 Mru, KO

JIHqecTBo RaHaJIOB RO,llHpOBIUHRa - 2048, IIIlipHHa KaHana 5 HC. l13MepeHHe 
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BpeMeHHbIX HHTepBaJIOB npOH3BO.llliJIOCb TaKiKe C ucnOJib30BaHHeM npeo6pa-

30BaTeJIJI apeMJI - BpeMJI c nocJie.llyIOIUHM npeo6pa3oBaHueM ape!'.rn - KO.ll; npu 

3TOM mnpnHa KaHaJia COCTaBJIJIJia 1 HC. RoabI co6b!Tlill C o6oux KO.llHpOBillli

KOB 3aIIIICb!BaJIHCb B 6bICTpyIO naMJITb, coaeplKH!\!Oe ROTOpon: 3aTeM cqHTbIBa

JIOCb no MarucTpaJIH RAMA.I{ a KOMnbIOTep. XapaKTepHMe cKopocTn cqeTa 

6bIJili: COBila,lleH
0

HJI . CHrHaJIOB C 1 C2 rv 980 c-1; HHTeHCHBHOCTb CHrHaJIOB 

"cTapT" rv 400 C-1; qHCJIO 3anHCbIBaeMbIX B °CneKTp C06bITHii rv 25 C-l (.llJIJI 

KO.lllipOBIUHKa c IIIIIpHHOH ImHana 5 m:). 
BpeMeHHOe pa3perneHHe annapaTypbl onpeneJIJIJIOCb nyTeM perIICTpan;HH 

nponeTHblX qacTHU, npn 3TOM CI-irHaJI "CTapT" q>OpMHpOBaJICJI COBnaneHneM 

Cl C2, a cirrHaJI "cTOn"-coBnaaeHHeM C3 C4. ITuK OT npoJieTHbIX qacTnu, 

COOTBeTCTBJIOIU~ii HYJIIO BpetieHH, Ha KO.llliPOBIUHKe c IIIlipHHOfi KaHaJia 1 HC 

HMeJI nOJIHyIO l!IliPHHY Ha nOJIYBbICOTe paBHYIO 2 ,5 HC. 

Ha3KOTeMnepaTypHaJI qaCTb ycTaHOBKll, BRJIIOqaIOmaJI RPHOCTaT C MHIIIe

HbIO H cucTeMoii oxJiaJKaettaJI, onucaHa B pa6oTe [9]. BxoaHoe n BblXO.llHOe 

OKHa BaRyyMHOro KOJKyxa KpHOCTaTa 6b!JIH 3aKpb!Tbl MaftJiapoM TOJIIUllHOH 

0,15 MM. l1cnoJib30BaHHaJI B HaCTORIUeii pa6oTe MHIIIeHHaR KaMepa, B OT

JilitJHe OT onucaHHofi' 13 pa6oTe [9], H3rOTOBJieHa li3 aJIIOMHHHR MapKH A,l{l 

qnCTOTOH 99,5%. RaMepa npe.llCTaBJIRJia co6oi1 UHJIHH.llp c BHyTpeHHHM ,llHa

MeTpOM 35 MM; Bb!COTOH 12 MM u TOJIIUHHOH UllJiliH.llpHqeCKOll CTeHKli 2 MM. 

13XO,llHOe l1 Bb!XO.ll~Oe OKHa RaMepbI HMeJIH TOJIIUHHY no 0,1 MM. . 

, , • · CTeneHb o6orameHHJI nciionb30BaHHblX a 3KcnepnMeHTe ra3oa no 84 Kr n 
136Xe COCTaBJIJIJia 92,9 % li 94 % ·cOOTBeTCTBeHHO .. 0CHOBHOH npnMeCbIO 

B KpHIITOHe fib!JI ll30TOn 83 Kr ( 7 % ) ' a B KCeHOHe - li30TOn 134 Xe ( 5' 9 % ) . -

ITpuMeCb .upyrnx 3JieMeHTOB B o6onx cnyqaJIX COCTaBJIRJia MeHee 0,02 %. 

' l13MepeHHH npoBO,llliJIHCb B wep,llOM 84 Kr l1 136 Xe npu Ter-.mepaType 

94,0 ± 0,5 I( B OTcyTcTBae BHemHero MarHHTHoro noJIR.. PacceRHHOe Mar-
, " ' ' ' : . ·, ~ 

HHTHOe noJie ,OT ycKopuTeJIR li 3JieMeHTOB MIOOHHOro TpaKTa, a TaKiKe Mar-
,':, , ~ -: ', ) _' I ' ,, \ .·.; ' • , • '. ') " ' • ' 

HllTHOe none 3eMJIH ROMneHcapoBaJIUCb .llO ypoBHR 10-- 8 TpeMR napaMH 
-K~fynieK re~b-Mr~~bUa [10]. . . .. 

. Ha pnc.2 npenCTaBJieH cneKTp apeMeHHoro pacnpeaeneHHR. 3JieKTpOHOB 

µ- ➔ e- -pacnaaa B cJiyqae 3anonHeHHJI MHIIIeHHOft ~a~epbI 84 Kr, 8~cne-
" ) 

pn~~~TaJibHhl~ naHHhle ann~o_KC~MapOBanncb, cJie.llyIOIUH'.\.) ._ BbipaJKeHaeM: 

.it' iy(t) = N1e-tfr1 + N2e-th + N3e-tf~3 + B, 
j • f_, ' 

. rae 7; ·- BpeMJI lKH3Hli OTpnuaTeJibHOro MIOOHa B 1S-coCTORHI1U, 1-IH.lleKCbl 

1,2,3 OT~OCRTCJI K· 84 Kr-.(136Xe), aJIIOMHHHIO ·(li3 KOToporo H3fOTOBJieHa Mli

meHHaJI KaMepa) 11 yrnepoay (coaepJKameMycR a cqeTq11Kax C2, C3 11 OKHax 

BaKyyMHOro. I{OJKyxa KpHOCTaTa) COOTBeTcTBeHHO, B - q>OH CJiyqaf!HblX' co

BnaneH11ll. 
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PHc. 2. CrreKTP BpeMeHHOro pacrrpe,!leJieHHJI 3JieKTpOHOB µ,i:-:-+ e,~pacrra.!la. 

MmneHHaJI KaMepa 3arroJIHeHa --rBep.Ub!M 84 Kr; JI plIMb!M1! ·JII:iH1!JIM1! rromi:1aHbl 

BKJia.L{bl B crreKTp OT,UeJII,Hb!X KOMIIOHeHT 
<_,,,'! I 

O6pa6oTKa .uaHHhIX rrpoBo.unJiac1, MeTo.uoM HaHM.eH1>IU~x 'J~a.upaTOB. 3mi
treH1!JI BpeMeH JKH3HH MIOOHa B 'aJIIOMHH1!H 1! yrnepo.ue' q:i:iiKctt:pc>BaJI1!Cb co

rnaCHo .uaHHb!M [2]: r(Al) ~ 864,0 ± 2,0 HC, r(C) = 2026,3 ± 1,5 HC. (B 

TeCTOBOM 3KCIIepnMeHTe Ha rryCTOH MHilleHH L{JIJI -r(A!) '~ 'r(C) '~aMH 6~JI1! 

IIOJiytreHbl 3HatreHHJI, B npe.!leJiaX ourn6o~ co~rra.uarorune 'c rrpnBe.L{eH~bltiu 
Bblllle). , ··. ' 

B pe3yJibTaTe o6pa6oTKH IIOJiytJeHbl CJie.UyIDIU1!e :3HatreHHJI: r(84Kr) 
139,2 ± 2,9 HC, r(136Xe) = 111,0 ± 4,6 HC; COOTHOlIIeHne BR~a.itoB KOMII0HeH'l: 

( Ni : N2 : NJ) 6hl.JIO rrp1!MepHO. OL{1!
0

HaRorio B c;yqae 3arromieHIIJI Mnirie~n 
84Kr 1! 136Xe 1! rropJI.UKa 1 :1 :1. BeJIH'IHHa B, rroJiytJeHHaJI B pe3yJI1>TaTe 

qHIT1!pOBaH1!Jl crreKTpa, COBrra.uaJia C IIOCTOJIHHb!M q:>OHOM CJiyqaftHb!X co

Brra.ueHHH, orrpe.ueJieHHb!M KaK cpe.!lHee 3HatreHne no KaHaJiaM rncTorpaMMbl 

.uo. q:>1!31!lfeCKoro HyJIJI KOHBepTOpa, H COCTaBJIJIJia '."0,15.% OT, cyMMapHoro 

BKJia.ua KOMIIOHeHT N 1 + N 2 + N 3 • 

ITocKOJibKY MIOOH H3 1S-cocTOJIHHJI mi:60 pacrra.uaeTCJI, Jin6o 3aXBaTb!Ba-
!J, 
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eTCJI JI,!lpoM, H3MepeHHOe B µSR-3KCIIepnMeHTe BpeMJI JKH3HH MIOOHa orrpe

,!leJIJieTCJI ~YMMOH CKOp0cTeft ainx .!lBYX ripoueccoB ;,.-1 ~ A~ + Ac , rite Ad 
~ CKOp0CTb pacrra,!la CBJI~3.HHOro MIOOHa, Ac - CKO!)OCTI, ero 3axBaTa JI,UpOM, 

Pacrra.u CBJI38.HHoro M~;~Ha iw cpaBHeH1!ID co' CB06~.L{Hb!M MIOOH0M
0 

HeCKOJibKO 

rro.uaBJieH [14], q:>aKTOp rro~aBJieHHJI C0CTaBJIJieT 0,95 L{JIJI Kp1!IITOHa n 0;91 

.UJIJI KCeHOHa [2, 14]. 

ITpHH1!MM 3a BpeMJI JKH3HH CB060,UHoro OTpHUaTeJibHOro MIOOHa 3Ha

treHHe L{JIJI BpeMeHH JKH3HH µ+, paBflOe 2197,03±0,04 HC [15], n Y'IHTbI

BM rrpnBe,!leHHble Bblllle q:>aKTOpb! rro.uaBJieHHJI, HMeeM L{JIJI CK0p0CTeft 3a

XBaTa oTpHuaTeJibHb!X MIOOHOB R.UpaMH cJie.!lyrorune 3HatreHnJI: Ac(84Kr) = 
6,75 ± 0,15 MKC-1, Ac{136Xe) = 8,6 ± 0,4 MKC-1 • 

TeopeTHtfeCKHe pactJeTbl CKOp0CTH JI,UepHoro 3axBaTa rrpOBOL{HJIHCb B 1!M

rryJibCH0M rrpn6JIHJKeHHH [1]. BOJIHOBble q:>yHKU1!;, 9Heprnn B036ylK.!leHHJI H 

JI,UepHb!e MaTpH'IHble 3JieMeHTbl IIOJiyqeHbl B rrp1!6JIHJKeH1!H CJiyqaftHb!X q:>a3. 

ITp1! 3TOM HCIIOJib30BaJIHCb_Cerrapa6eJibHble JI,UepHb!e OCTaTO'IHble B3a1!MO,!left

CTB1!JI C 3q:>q:>eKTHBHb!MH KOHCTaHTaMH, CHCTeMaTHKa 3Ha'leHHH KOTOpb!X IIO

Jiy<reHa Ha OCHOBe cpaB~eHHJI Bbl'IIICJie~Hb!X ~ IIOJiy~eHHb!X 1!3°3KCIIep~MeHTa 

CIIJIOBb!X q:>yHKUIIii at±-rrepeXO.UOB ,!lJIJI lIIIIpOKOft rpyiurn JI,Uep' HalfHHM C 
54Fe u .!lO 208Pb. ITpu pactreTe aMrrJIHTY.Ub! R.!lepHoro 3axBaTa He,y'IHTb!Ba

JIHC~ TaK_ Ha3b!Ba_eMble, CKOpOCTHble qJieHbl.•: 8HeprH1! CBJI3H MIOOHa'B .MIO.OH

HOM aToMe, OT BeJIH'IHHbl KOT0pbIX ,CHJibH0 3aB1!C1!T Bbl'l1!CJieHHaJI CKOpOCTb 

3axBaTa, orrpe.ueJIJIJIHCb rro rrp~6JIHJKeHHb!M .q:>opMyJiaM ITycTOBaJIOBa· [16], 

KOTOpbie Y'IHTb!BaIOT KOHelfHble pa3Mepb! JI,Upa. BoJIHOBM q:>yHKUHJI MIOOHa 

BHYTP1! JI,Upa II0JiaraJiaCb paBHOH KOHCTaHTe, 3Ha'leHti:e KOTopoft IIOJiytreHO 

HHTeprro~JIUHeft JmitJeHHft, BbltrHcJieHHb!X B pa6oTe [i'?j: · BoJiee rro.upo6Hoe 

omi:cami:e TeopeTHtJecKoft M0.UeJIH rrp1!Be.ueHo B pa6oTe [Z): 
•. TeopeTHtJecllue pacqeTbl CKOpOCTH JI.UepHOro 3axBaTa oTpHUaTeJibHb!X 

MIOOHOB· 6b!JIH Bb!IIOJIHeHbl .UJIJI H30TOIIOB Kr C HyJieBb!M CII1!H0M ·JI.upa-·.uJIJI 

.UBYX pa3Hb!X 3HatJeHHft OTHOlIIeHHJI (g P / g A) KOHCTaHT • rrceB.uocKaJIJipHoro • n: 
aKCHaJibHO-BeKTOpHoro B3aHMO.l(eHCTB1!Jl ( CM. Tcl6JIHUY)-

·)1.( :-<;;, 

. I130TOII CKOpOCTb 3aXBaTa, MKc,1 · 

gj,/gA =.8 gp/gA =6 
· 7isKr 8.9 9.2 ';, 

isoKr 8.2 8;5 
15:tKr· 7.5 . ··7.8 , 

~n; ~
4Kr 7.0 7.2: 

is6Kr 6A· ·· 6.6 

5 



RaR Bll,llHO ll3 Ta6JIIII(hl, OJKII,naeTCJI CIIJibHaH ll30TOIT~'leCRM 3~1niCIIMOC;b 
CROpOCTII H,nepHOfO 3illCBaTa. TaRJI<e O'!eBII~HO, ;~O ITOJIHM CROJ)OCTb H,nep
HOfO 3axBaTa . MIOOHOB MaJioqyacTB~TeJihHa R iien~<tIIHe g P / g A : • U3MeHeH11e 

'•bp( gA Ha 25 % ITp11ao~11± ·R ~3MeHeHIIIO ~Ropoc'!'II 38.;BaTa JIIIIUb Ha 3 %. 
; , • .' :i _,, 

10.0 ~· --------------~ 18.0 ~--------------~ 

9.0 

j 8.0 
Q 
:,: 
:.l 7.0 

0 

'I < 6.0 

5.0 

♦.O 77 78 

Kr urn 

11 1<.0 

~.M ~ ~ ~.M. M 00 ~ 

A. 

13.O 

I 
() lZ.O 
:,: 

'· ::.i .11.0 

~ 10.0 

< 9.0 

B.O 

7.0 

'· 

S.Ol23 12S 127 129 

Xe .. 
066<>01 
••••• 3 

131 IJJ 135 137 

A 

P11c. 3. ,3aBIICIIMOCTb cimpOCTII iI,nepHoro 3axaaTa ·0Tp11uaTeJibHhlX MIOOHOB 
a Kr 11Xe OT Maccoaoro·q11cJia II30TOITa: 1 .:.·Pac<teT ITO cpopMyJie foJiap)J;a -
I1p11MaROBa; 2,3 - Pe3yJibTaThl HaCTOHineii pa60Thl (2 - pac<teT, 3 ~ 3RCITepII
MeHT );' 8ITJIOIIIHhle JIIIHIIII ITJ)OBe,neHhl ,llJIH HarJIH,!IHOCTII 

•1, 

Ha p11c.3 3RCITep11:MeHTaJibHhle ,naHHhle .!IJIH 84Kr a 136Xe cpaBHIIBaIOTCH 
c .pactfeTaMII; ,TeopeTM<tecRae .11aHHhle .!IJIH 84Kr ITpaae.11eHhl .LIJIH 3Ha<teHHH 
g P / g A paaHoro 8: Ha 3THX JRe pacyHRax ITp11ae.11eHhl pe3yJihTaThl pac<teTOB 
ITO cpopMyJieTOJiap.11a-;-I1paMaROBa [8]. ITo HaIIIIIM pac<teTaM ll30TOITH'!eCRM 
3aBHCIIMOCTb.CROpOCTH •JI,llepHoro 3aXBaTa MIOOHOB CJia6ee, qeM 3TO CJie,11yeT 

· 113 cpopMyJihl foJiap,11a - ITpaMaRoaa. B CJiyqae 84 Kr 3RCITepnMeHTaJibHOe 3Ha
<teHae Ac 6JiliJRe R HaIIIHM pac<teTaM, <teM R pac<teTaM ITO cpopMyJie foJiap,11a -
ITpIIMaROBa, OTJIII'IMCb OT ITOCJie,!IHHX 6oJiee <teM Ha 3 CTaH,llapTHhlX onrn6RH. 
HacTOmnee H3MepeHae TaRJRe ITOJIHOCTbIO ITO,!ITBepJR,naeT HaJIII'IHe yRa3aH
HhlX ~ pa60Te [2] M~Hll~J~OB B 3a1:)H_C~MOC;H CROpOC;II H,llepHOfO 3aXBaTa 
OTPIIUaTeJibHhlX MIOOIIOB_ OT z B6mt_3II _aTOMOB HHepTHhlX ra30B. 

vbMepeHIIH .LIJIH .11pyr11x H30TOITOB Kr 11 Xe 11 3aaepIIIeH11e TeopeTa<tecRIIX 
pac<teTOB ,!IJIH Xe ~ 6y,11yme~-IT03BOJIHT rrpoaecn~_?OJie:e ,lleTaJibHOe cpaaHem1e 
TeopeTII'leCRHX H :mcITepmi.1:eHTaJibHhlX pe3yJibTaToa·. . 

ABTOphl BhlpaJRaroT 6Jiaro,11apHOCTb H:A.PycaROBH'IY~ B.B.Bpyi:taHHHY 11 
. B.I1.RoMapoay 3a BHIIMaHIIe R HaCTOHmeii pa6oTe II 'ee IT0,11,llepJRRY-

AaTOphl TaRJRe 6Jiaro.ziapHT H.JI. lfaITJihlriiHa :1a · ITOMOlUb a ITO,llrOTOBRe 
3RCITepHMeHTa. 
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Pa6oTa BhlITOJIHeHa ITpa ITo.11.11epJime Poccuiic1mro qioH,11a cpyH.llaMeHTaJih
HhlX IICCJie,!IOBaHIIli, ITpOeRT 96-02.-17582. 

CIIHCOR JIHTEPATYPhI 

[l] B.B.BaJiarnoa, r.R.RopeHMaH, P.A.8paMJRHH, flo2.;1,ow,e1-1,ue .M.e.Jo1-1,oe 
amo.u1-1,1,i.uu ,1,Jpa.uu, M.: ATOMH3,11aT, 1978. 

[2] T.Suzuki, D.F.Measday, J.P.Roalsvig, Phys. Rev. C35, 2212 (1987) . 

[3] H.Primakoff, Rev. Mod. Phys. 31, 802 (1959). 

[4] N.C.Mukhopadhyay, Physics Reports 30C, 1 (1977). 

(5] f.f.ByHaTHH; Jl,11epHaH .. q>II3HRa, 3, 833 (1966). 

[6] M.G.Urin, O.N.Vyazankin, Nucl. Physics A537, 534 (1992). 

(7] R.A.Eramzhyan, V.A.Kuz'min, T.V.Tetereva, Preprint JINR, E4-96-
478, Dubna, 1996. 

(8] B.Goulard, H.I:'rimakoff, Phys. Rev. ClO, 2034 (1974). 

[9] T.H.MaMe,11oa, B.f.fpefornHIIR, KI1.fp11uaii 11 ,11p. Coo6meH11e 
OI1.HI1, Pl5-96-498, .l{y6Ha, 1996. 

. (10] C.f.Bapcoa, A.Jl.fernJioa, B.A.fop.11eea 11 ,11p. ITpeITpIIHT JII1.H<D, 659, 
Maii 1981, JleHIIHrpa,11. 

[11] B.A.BoJI<teHROB, B.A.fop,11eea, B.A.EJIIIceea a ,11p. ITpeITpIIHT JIH.H<D, 
617, HOH6pb 1980, Jlemrnrpa,11. 

[12] !{AMAR. llpeo6pa3oeame.At> epe.M.,1,-r.:oa 161.07, JIHR<D, JleHIIHrpa.11, 
'1980. 

[13] A.B.CeJIIIROB, OI1.HI1 13-81-844, .l{y6Ha, 1981. 

[14] R.W.Huff, Ann.Phys. 16, 288 (1961). 

[15] Review of Particle Properties. Particle Data Groop .. Phys. Rev. D50, 
1193 (1994). 

[16] r.E.ITyCTOBaJIOB, }f{8T<D 36, 1806 (1959). 

[17] K.W.Ford _arid J.G.Wills, Nucl. Phys. 35, 295 (1962). 
P}'KOITHCb nocTynWia B HJ)laTeJibCKHH OTL{eJI 

24 .ueKa6pJI 1997 ro.11a. 
I 


