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ApllbT P., EaceeB B.C., OpTnenn r.-X., PoraHoB B.C., P15 _ 7202 
Ca6apoB E.M., XaynT X. • 

CBH3b cTpyKTYPbi MeaopeaTreHOBCKHX cneKTpOB c AenonHpHaauaefi 

OTp!iUSTellbHblX MIOOHOB 

l13MepeHa AenonS!pR38UII.II (P/l ) OTpRUaTenbHOI'O Ml00H8 MeTOAOM 
npeueccRR cnaHa MIOOHa B nonepe'IHOM MarHRTHOM none B cosnaAeHRH 
c oTAellbHbiMR naHR.IIMR K,;.cepRR MeaopeaTreaoscKoro R3ny'leHR.II · yrnepoA
Horo MeaoaToMa a rpaljlaTe 11 napaljlaae. XapaKTep aasacaMocTefi P ll oT 
aHeprliR Me308TOMHOI'0 nepeXOA8 B 1iCCneAOB8HHblX semeCTB8X liAeHTR'IeHo 
XoA aasacRMOCTR Pll oT n AnSI nepexoAOB c yposaefi, aMeiOmRX n.S. 4 , He 

npoT~BOpe'IKT BbiBOA8M TeOpliH K8CK8AHOfi AenonS!pH38UHH. 

flpenpHHT 06be,llHHeHHOrO KHCTHTyTa liAepHbiX HCCJleAOBaHHil. 

,lcy6sa, 1973 
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Arlt R., Evseev V .S., Ortlepp G.-H., P15 - 7202 
Roganov V .S., Sabirov B.M., Haupt H. 

Connection of the Mesic X-Ray Spectrum Structure 
with Negative Muon Depolarization 

Depolarization (Pil) of negative muons is measured by the 
muon spin procession method in the transverse magnetic field in 
coincidence with separate lines of K -series of mesic x -ray radia
tion of c mesic atom in graphite and paraffin. The character of 
dependences of Pll on the mesic atom transition energy in the 
studied matters is identical. The course of dependence of Pll on n 

for the transitions from levels, having n.:;. .4, does not contradict 
the conclusions of cascade depolarization theory. 

Preprint. Joint Institute for Nuclear 
Dubna, 1973 
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~o-nocne~nero BpeMeHH -~enonHpH3aUHH oTpnuaTenbHo 
3ap.ll:lKeHHbiX MIOOHOB npH HX OCTaHOBKe B BeiUeCTBe H 
CTPYKTypa · MIO-Me3opeHTrenoacKHX cneKTpoa H3yqanncb 
ne3auncnMo. O~naKo Mem~y :JTHMH HBneHHHMH a npnuunne 
B03MO:lKHa CBH3b, noCKOnbK}' OCHOBHa.ll ~enomlpH3aUH.Il MIOO" 
HOB nponcxo~HT KaK pa3 B Ton'qacTH Me3oaToMnoro Kac
Ka~a. r~e ~OMHHHpyromyro ponb naqnnaiOT nrpaTb pa~na
UHOHHbie nepexo~hi 11 I • 

Koppen.11umo Me:lK~Y aennqnnon ocTaTO'IHOH non.11pn3aunn 
MIOOHOB na K -o6ono'IKe Me3oaToMa H cTpyKTypon 3Hepre
TH'IecKoro cneKTpa MejopeHTreHOBCKOCO H3ny'leHH.Il MO:lKHO 
Bbl.llBHTb, HanpHMep, H3Mep.ll.ll CTeneHb ~enon.llpH3aUHII MIOO
HOB, npome~lllHX pa3nii'IHbiH nyTb B Me3oaTOMHOM KaCKa~e. 

'B nacTo.llmen pa6(ne ~enonHpii3aUH.Il H3MepHnacb MeTo
~oM npeueccnn cnnna Mroona B cna6oM I H =50 rc/ none
pe'IHOM MarHIITHOM none C Bbi~eneHHeM OCTaHOBOK OTpH
UaTenbHbiX MIOOHOB, conpOBO:lK~aiOlliiiXC.Il HCnycKaHHeM OT
~enhHbiX nnnnn K -cepnn Me3opeHTrenoacKoro n3nyqenn.ll 
yrnepo~noro. aTo:Ma B rpaclmTe n napaclmne. Pacnono:lKenne 
annapaTyphi noKa3aHo na pnc. 1. Me3openTrenoBcKoe .H3-
nyqenne pern·cTpnpoaanocb Ge ( li) - cneKTpoMeTpoM c 
06'beMOM KpHCTanna 27 CM 3 H :mepreTH'IeCKHM pa3pemeHHeM 
OKOnO 2,2 K3B npH Ex = 100 K3B. 3neKTpOHbl OT MIO.-pacna~a 

. ~eTeKTHpOBanHCb. ~BYMH TenecKonaMH. lhMep.llnOCb BpeMeH
·HOe pacnpe~enenne cnrnanoa oT 3neKTPOHHhlXTenecKonoa 

OTHOCHTenbHO ·CHrHana MlO"OCTaHOBKH, conpOBO:lK~aiOIUeHC.Il 
pernc·Tpatinen KBaHTa Me3opeHTreH9BCKoro n3nyqeyn.11: . · 

CKopo'cTh cqeTa Mro-ocTaHoBoK· 6Lma 1,3.10 ceK-1 , 
C'leTa COBna~eHHH BO BpeMeHH HMnynbCOB OT MlO"OCTaHOBOK 
H HMnynbCOB OT Ge(Li) -cneKTpOMeTpa - OKOnO 102 CeK_z·. 
Hcnonh3yeMbiH :U.eTeKTop no3BOnHn Bbi~enHTb B cneKTpe 
qeTLipe o6nacTH 3HeprHH, COOTBeTCTBYIOIUHe· nep'exo~aM 
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Pile. 1. Pacrrorro)KeHne arrrrapaTyphi Ha MIOQ.HHOM nyqKe. 
1 -: 6 .; IIJiaCTHqecKHe CUHHTHJIJIHTOphi, 1234 - TeJieCKOII 

.D.JIH -13hi.D.eJieHHH MIO.:OCTaHOBOK, 45 H 46 - TeJieCKOIIhl .ziJIH 
perncTpaunu JJieKTpoHoB MIO-pacna.n:a, T - MHil!eHh, C
KaTyWKU reJihMrOJihUa,. Cu - . Me.rt:Hhle <iJHJihTPhl TOJI~UHOH 
4 MM, Ge(Li) - ,n:eTeKTOp MeJopeHTreHOBCKoro HJJiyqeHUH 
C qyBCTBUTeJibHhiM 06'beMOM 27 CM3, paJMepbl cqeT_qUKOB 
1 H 2 - 10 X 10 X 1 CM3 

np ->1-s : 2p-> 1-s -·, .3p -· 1·s ' .4p :.is H (>5p)-+ r;;. MuweHb

U3 rpa<iJnTa -uMerra paJMephi n 4JopMy, yKaJaHHhle Ha puc. 1 
/paJMep B HaripaBJieHHU, neprreH.rt:HKYJIHpHOM IIJIOCKOCTH pu-

. CYHKa, paBeH 8 CM/, MHWeHb U3 napa<iJHHa JaiiOJIIIHJia BeCb 

o6'heM Me)K.n:y cqeTqnKaMu /3/ u I 4/. -
: HcnonhJYH a6corriOTHoe JHaqeHHe ocTaToqHoii norrH-

.• pnJauun MIDOHOB a rpa<iJuTe, HJMepeHHoe paHee /2/ •. npe.n:

CTaBJIHeTcH B03MO)KHhiM ,n:aHHbie" .D.JIH pa3JIUqHhiX JIUHUH 

K- cepUH TaK)Ke BblpaJUTh B a6COJIIO'fHhiX e,D,UHUIJ;aX, IIOCKOJih

KY B IiaCTOH~eH pa6ore B O.D.HUX U TeX )Ke YCJIOBUHX H3-

MepHJIHCh KOJ<iJ<iJUUUeHT aCUMMeTpHH B yrJIOBOM pacrrpe,n:erre

HHH JJieKTpoHoa MIO-pacrra.n:a B coarra.n:eHHH c - KBaHTaMu . 
Me3opeHTreHOBCKOro HJJiyqeHUH ~ ero HHTerpaJibHOe JHa,-
qeHHe ,D,JIH BCeX MIO-.OcTaHOBOK. 
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Ha . pnc. 2 noKaJaH:a rrorryqeHHaH, JKcnepuMeHTaJihHO 

JaBUCHMOCTh BeJII!qUHhl OCTaTOqHQHO IIOJIHpUJaUUH p/L 'OT 

MeJopeHTreHoBcKoro;"nepexo.n:a,_': .D.JIH- rpa<iJnTa. u mrpa4Juaa 

B cpaBHeHUU C peJyJibTaTaMU. pacqeTa-·Ii:a OCHOBe T_eopuu 

KacKa.n:Hoii .n:errorrHpuJauun. PaHee/21 · HaMu 6Lmo rroKa-. 

· _JaHO, qTo. 3HaqeHHe OCTaToqHoif IIOJIHpH3aUUU Pp. BO _Bcex 

HCCJie,D,OBaHHhiX IIpOBO,D,HUKaX,. B TOM qucrre U B rpa<iJHTe, 

npiJMepHO. B IIOJITOpa paJa MeHhWe, qeM MO)KHO Q)KU.IJ:aTb 

Ha · ocuoaaann rrpe,n:cKaJaHuii Teopnu. HJ .n:aHHhiX --'·puc. 2 
,D,JI~ rpa<iJHTa BH.D.HO, qTQ 3Ta .D.OIIOJIHUTeJibHaH ,n:eiiOJIHpUJa

UUH, CB,HJaHHaH, IIO-BH.D.HMOMY, _C BOJ,D,eHCTBHeM_ Ha CIIUH 

-·· MIOOHa napaMarHeTHJMa rrorrypaJpyweHHoii O)Ke -rrepexo.n:aMH 

'JJieKTPOHHOH o6orroqKit MeJOaTOMa BO apeMH IIpOXO)K,D,eHUH 

KacKa.n:a 121. npoHBJIHeTCH Ha ypoaHe MeJoaToMa ·c n = 4, 
IIOCKOJihKy nepexo,n: ( >5p) ->1·s COIIpOBO)K.rt:aeTCH CTeJieHblO 

,n:eiiOJIHPHJaUUUi 6JIU3KOH K pacqeTHOH. 3KcrrepHMeHTaJihHO 

onpe~erreHHhiH xo.n: J,aancnMocni P11 OT n .D.JIH nepexo.n:~B 
C YPOBHeH n5,4 He npOTUBOpeqHT BhiBO.D.aM TeOpHU KacKa,n:-' ' ' ' -
HOH .n:errorrH~HJaunn. 

\ 
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Puc. 2. 3aBHCUMOCTh BeJIUqUHhl OCTaTriqHOH IIOJIHpU3aUUH • 
MIDOHOB oT :MeJoaTOMHoro rrepexo.n:a:-¢- rpaclJnT,'+- rrapa-
4JnH; CIIJIOWHaH KpHBaH - pacqeT IIO Teopuu ,n:eiiOJIHpHJaUUH 
B MeJOaTOMHOM KaCKa,n:e. ; 
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,uomuii xapaKTep 3aBIICHMOCTH pfl. OT ·3HeprHH. Me3o• 
aTOMHoro nepexw:J.a B napaqmue TaKoii )Ke, KaK u B rpa<iJHTe.· 
3To o3HaqaeT, qTo pa3nuque B 3Haqeuuu Pfl ~nH rpa<iJHTa 
H .napa<lJnua B nepaoM npu6nu)KeHuu ue CBH3aHo c pa3nuqueM 
B UpOXO)K~eHllll MIOOHOM KaCKa~a /cTpyKTypa CfleKT:pa ~nH 
.3THX ~BYX BemecTB HeO~IIHaKOBa/,· a onpe~enHeTCH, B oc· 
HOBHOM, ~pyriiMll npuquuaMH. CornaCH<? MO)l,enH /J/, .yqu
TLIBaiOmeii · XHMUqecKUe B3aliMO~eHCTBHH Me30aTOMOB, npo
ucxo~xmue ~ y)Ke nocne 3aBepmeuux KacKa)l.a, 3TO pa3nnque 
06oHCHHeTCH ~ononHIITenhHOH ~erionHpii3aUUeH B napa<iJBHe 
3a cqeT .BniiHHIIH napaMarHeTII3Ma BaneHTHOH 30Hhl 3neKT· 
pOHHOH o6onoqKll Me30aTOMa H KOHKypeunueii Me)K~y TaKOH 
~enonHpii3aUUeH H CKOpOCThiO BCTynneHIIH Me30aTOMa B XII· 

- MuqecKHe peaKnuu c o6pa3oaauueM )l,IIaMarHIITHhiX coe~n
ueauii. 

Yaenuqeaue ToquocTH 3KcnepuMeHTa no3aonuT 6onee 
yaepeuuo 3a<iJnKcupoaaTh yaennqeuue Pfl B d6nacTu n= 4+5 
H onpe~enHTh, IIMeeTcH nn pa3nuqne B aennqnue ~ononau
TenhHOH ~enomtpu3annn ~nH rpa¢nTa H napa¢uua, cBH3aHHOH 
C BniiHHHeM napaMarHeTH3Ma 3neKTpOHHOH o6onoqKH Me3o· 
aTOMa eme BO BpeMH npOXO)K)l,eHHH MIOOHOM KaCKa)l,a. 
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