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A H H o T a u 11 H 

MeTO.OOM C UHHTHllliHUHOHH biX C'ieT'iHKOB H3MepeHbl OTHOCHTellbHbie B biXO.Obl 31!eKTpOHOB OT 

p a cna.a a 11 -Me30 HOB B Me308TOM8X nepeXO.OHbiX MeT81!1!0B U 81!1!8.0HH, THT8H 8 H HX l"'H.OpH.OOB. 

PeaynbT8 Thl H3Mepe HH~ npHMO yKaaw e aro T Ha OTCyTCTBKe s¢¢eKTOB, o6ycnoeneHHhlX HecnapeH-

/ l-4,8/ 
Hb!MH 31!eKTpOH8MH H .QBroUlHX H861Iro.aaeMbie B pa60T8X yeeliH'ieHIHI B Me308TOM8X nepe-

XO.OHbiX MeT8111!0B rpynnbl )Ke1!e38 Bep OH THOCTel!. pacna.aa 1.1- -Me30HOB I! CMeUleHHe ypOBHe~ 

peHTreHoBcKoro Hany'ieH HH, HcnycKaeMoro npH nepexo.aax 2p -IS 

Abstract 

Relative electron yields from p.- mesons in the mesic atoms of Pd, Ti and their hydrides have been measured 

with the scintillation counters. The results of the measurements indicate the absence of the effects due to 

uncoupled electrons of the atoms which lead to an increase in the p. meson decay probability in the mesic atoms of 

the transition metals of the Fe group, as well as to the displacement of the levels of the z- rays emitted in 

2p - ls- transitions. 
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.s of 

Bse.aeHHe 

A6con~THwe H3MepeHHH sepoHTHOCTH pacna.aa 

yKa3biBa~T Ha cyUieCTBOBaHHe aHo:v.anHH B nepeXO.llHblX MeTannax rpynnbi )Kene3a, TeopeTHqe-

15-71 
CKOe paCCMOTpeHHe 3THX BOnpOCOB noKa3 biBaeT, '{TO npH y qeTe acex B03M0)1(Hb!X Tpi-IBHanb-

HhlX s~~eKTOB He y.aaeTcH o6bHCHHTb HeHa6n~.aae:v.y~ aHoManu~ . O.aHoli H3 y.aHBHTenbHhlX oco-

6eHHOCTeli 8HOManHH HBl!HeTCH TO, 'ITO 3aBHCHMOC Tb OT 8TOMHOrO HO~iepa z p83HOCTII Me)l(.ay 

Ha6n~.aaeMOli H paCC'!HTaHHOH sepOHTHOCTb~ pacna.aa K8'!eCTBeHHO C OBna.aaeT C 38BHCHMOCTb~ 

OT Z aTOMHOrO MarHH THOrO MOMeHTa, T aKJI<e He COBna.aa~T C paCC'!HT8HHbiMH H H3MepeHHbie 

sHeprun peHTreHOBCKoro H3nyqeHHH' HcnyUieHHoro np11 2p - IS nepexo.aax a Me3oaToMax 3THX 

181 "' 6 . MeTannOB , vTH 0 CTOHTellbCTB8 H8BO.llHT HB Mb!Cllb npOH3BeCTH Henocpe.aCTBeHHbie nOIICKH He-

TpiiBHallbH b lX scjJ~e KTOB, o6ycnosneHHblX HecnapeHHbiMH 3lleKTpOHaMK B Me30aTOM8X H .aa~UIHX 
I 1-4 8 / 

Ha6n~.aaeMoe B pa6oTaX 
0 

ysenH'!eHHe '{HCna sneKTpOHOB II CMeUieHHe ypOBHeli, 

T aK KaK P - Me30H HMeeT MarHHTHhlli MOMeHT H8 nopH.llOK 60llbUIHH H.aepHoro M8rHeTo-

H8 1 TO nOHHTH0 0 '{TO 06H f! py )l(eHJ!e TaKHX 3~~eKTOB B Me30aTOMaX .aano 6bl B H a UIH pyKI! H o -

BhlH 1 6onee qysCTBHTellbHhlli MeTO.ll I!CCne.aosaHHH M8rHHTHhlX CBOHCTB aTOMOB H rH.apK.llOB nepe

/ 91 
XO.ll HbiX MeTannoa , aKTIIHI!.llOB H naHTaHI!.llOB 

Y.ao6H hlMH o6beKTaMH .anH TaKoro po.a a noucKoswx onhlTbB HBnH~TC H Te napaMarHHTHhle 

MeTanllbl 0 n p11 paCTBOpeHHH BO.llOpo.aa B KOTOpbiX 06pa3y~TCH rH.llpH.llbl 1 KaK, H an pu:v.ep, nanna

.llHli H THTaH, .£leliCTBHTellbHO, CHCTeM a nanna.aHli - c ) .£l0pO.ll - O.aHa H3 Hau6onee nOl!HO HCCne.ao

B8HHblX, J\t\arHIITHaH BOCnpHHM'ii!BOCTb nann8.lll!5i \' " 10
6

•600 y6 biB8e T llliHeliHO C yaenH'!eHH6M 

K OHU6HTpaUI!I! paCTB Op6HHOrO BO.llOpo.aa H npH CO.ll6p)I(8HHH BO.llOpo.aa, p a BHOM 0,6 Ha 8TOM nan-

6 71" na.aHH )\ " 10 = 0; napa:v.arHeTH3M CHCTeMbl TI!TaH-BO.llOpO.ll B npe.aenax OT I .ao Ti H l ,B yse-

I 10 1 
lll!'il!BaeTCH BCero lli!UI b H8 25% • no3 TOMY CI!CTeMy Pd - H y.a o6Ho ucnonb3osaTb .anSI 

nOI!CKOB aHOManuA OT Hecna peHHhlX 3lleKTpOHOB 0 8 CIICTeMy Ti -!I - .anH KOHTpOllSI pOllH BO.llO-

po.a a B rH.apu.aax npH o6pa30B8HHII Me3oaTOMOB. B .aaHHOli p a6oTe 6billll np0113Be.aeHbi OTHOcl!-

TellbHhle 113M e peHI!H "aepOHTHOCTII p acna.aa • 

H e Cn a peHH blX 3lleKTpO HOB B Me30aT0!\1aX, 

2. 3 K C n e p II M e H T 

B e poHTHOCTb nornoUieHHH :\ P- - Me30HOB B Me30aTOMe C .ll8HHblM 8TOMHblM HO:v.epOM Z 

pasHa: 

A (Z) ,\ p (Z) + A J (ZJ, 
( 1 ) 

r.a e \/ Z) - aepOHTHOCTb p a cna.aa Me3oHa , a AJ(Z)- a epoHTHOCTb 3axsaTa :v.e3oH a H.apoM, 

B btxo.a sneKTpoHOB pacna.aa MO)I(HO 3 ani!C8Tb: 

y N. , Ap(7) 
• """"Nj; A(Zl ' 

- '{!!CliO OCTaHOBIIBUII!XCH B MltUieHK Me30HOB, 

( 2) 

3 



kl3 Bb!pB>KeHHSI ( 2) cneayeT, 'IT O ecnH B HCCneD.yeMblX MeTannax H HX rHD.pHD.aX senH<~HHbl 

A ll3secTHbi , TO ll3MepeHHe B biXOD.a 

B03MO>KHOCTb HaiiTH senH'I.llHY A P 

aneKTpOHOB llpH p a3nH'I.HhlX KOHUeHTpaUHSIX BOD.OpOD.a D.aeT 

/9/ 
npu p a3HbiX 3Ha'l.eHiiHX 'I.Hcna H e cnapeHHbiX cnHHOB • VI, 

Hao6opoT, ecnn senu 'I.HH bi AP H3BeCTHui, TO Ha ocHosaHHH H3MepeHHH Y. npH p83nH'I.HhlX KOH-

ueHTpaUHSIX soaopoaa MO>KHO onpeaenHTb senH<~HHbi A a MeTannax H Hx rHD.pHD.ax. 

/9/ 
Ha6niDD.aeMoe a onhlTax paseHCTBO a npe aenax owu6oK onhlTD senH'I.HH nonHpH38UHH 

IL - Me3oHOB a Me3oaToMax rpacpHTa , nonHTeHa, napacj:>Hna H rHD.PHD.a nannaD.IHI Pallo,6 a 

TBK>Ke COBllaD.eHHe '1.8CTOThl npeueCCHH CllHHa Me30aTOMOB C 'l.aCTOTOii npeueCCHH CllHHa "cso6oD.

HOro• Me30H8 rpy6o CBHD.eTenbCTByiDT B l10nb3y paseHCTB8 A B MeTanne H ero rHD.pHD.BX. 

nnSI 6onee TCI<iHOrO KOHTpOnSI llOCTOSIHCTBa senH'I.HHbl A MO>K H O HCnOnb30B8Tb MHWeHH H3 Ti H 

Til1 1 ,, , a TBK>Ke H3 Pdllo,6 H PdH 1, 0 , napaMarHeTH3M KOTOpbiX Mana oTnwc~aeTc SJ, a , cneao-

B8TenbH 0 0 H HCKOMble BenU'I.HHbl AP npH6nH3HTenbHO OD.HHaKOBhl . nnSI llOHCKOB aHOManHH· Mhl 

pe WIWH UCllOnb30BaTb MHWeHH H3 Pd, Pdll o,:~ Pdllo,6 · 

H a pHc. 1 npl!seaena 6noK-cxeMa aKcnepHMeHTanbHoii ycTaHOBKU. OTpl!uaTenbHbie f.L -Me-

30Hbl , OCTaHaBnHBaiDwHeCSI B MHW9HH 6, peri!CTpllpOB8ni!Cb CXeMOii 10 a HTIICOBl18D.eHHi! 1 + 2-3. 

VIMnynbCbl CO CX9Mbl 10 nocne ycHneHI!SI B 12 11 CpOpMHpOBaHI!SI B 14 3 a D.ep>1<I1BanHCb Ha Bp9M SI 

t1 *0,1 MKC9K. 3 aaep>K8HHbl9 HMllynbCb! 3anycKann TpHrrep 1 8 , KOTOpblii OD.HOBp9M9HHO OTKpbr -

san aae HD.eHTH'I.Hbie cxeMbl nponycKBHIISI ( "sopoTa•) 20 11 23 na speMSI f'H = 1 MKC9K. 3ne KTpo-

Hbi OT p a cnaaa IL -M e30HOB 0 8 T 8K>Ke cPO H OT llOCTOpOHHero H3ny'l.eHHSI cPHKCHpOsanHCb CXeMoJ;! 

II cosnaaeHI!ll 4 +5. Vl:-mynbCbi co cxeMbi II, y cHneHHbie a 13 11 ccjJopMH posaHHbie B 15, pa3asa· 

HB8nHCb, a 38TeM llOCTynanH H8 BXOLJ. •aopoT• 20 38D.ep>K8HHbiMII !18 BpeMSI t2 ~ t1 + /l.t H 

Ha sx6D. •aopoT• 23 - 6e3 3BD.ep >KKH . Enaroaap11 l!cnonb30B8HIIID asyx HD.eHTH<iHbiX *sopoT• H 

38D.ep>KKII t2 , MOX<HO 6binO H8 Ollb!Te OD.HOBpeMeHHO perHCTpllpOB8Tb B nepec<!eTHOM ycTpoi!CTBl? 

25 <il!CnO HMnynbCOB OT aneKTpOHOB pacnaD.a U cPOHa llOCTOpOHHero H3ny'l.eHHSI 0 a B nepec<ieTHOM 

ycTpoi!cTBe 22 - TonbKO 'I.Hcno cjJoHOBbiX I!MnynbCos. P a3HOCTb 'I.HCn a OTC'I.eToB a nepec'l.eTHbiX 

ycTpoi!cTs ax 25 H 22 6yD.eT npeD.cTasnSJTb co6oii 'I.Hcno aneKTpOHOB pacnaaa. VIMnynhCbr c Tp11r· 

repa 18 q epe3 OTD.enbHbrll BbiXOD. HanpasnSJnHCb Ha nepec'l.eTHoe ycTpolicTso 19, perHCTpHpyiDwee 

'I.HCnO OTKpbiB8HHll "sopoT• • noK838HHSI ero cny>KHnll B KB'I.eCTBe MOHHTOpa. 

2 
Bee MHWeHH I!MenH OD.HHaKOBbre p a3Mepbr : nnowaD.b 12xl2 eM, Ton w HHa 5 r l cM • TonwHHbr 

2 
MI!WeHell B r/cM 6binH paBHblMH !10 TOll npH'I.HHe, <iT O BOD.OpOD. B rHD.pHD.aX HaXOD.HTCSI B IIOHii-

3UpOBaHHOM COCTOSIHHH. Yron, !lOLl. KOTOphlM OCb D.eTeKTOpa aneKTpOHOB H MHWeHb pacnonaranHCb 

!10 OTHOWeHHID K •ocH• ny'I.Ka Me30HOB 0 6bin paseH 90° H 45° , COOTBeTCTBeHHO o HaMarHH'I.HBBID

waSJ KaTyWK8 7 npHMeHSJnaCb D.nSI HCKniD<ieHHSI pa3HHUhl B yrnOBhlX pacnpeaeneHI!SIX aneKTpOHOB 

/9/ 
p acnaaa • OnbiTbf c "Pdll 0 , 6 H Pdl1 1 , 0 npon3soannncb npu CKOMne HcnposaHHOM pacceSJHHOivi 

M a rHHTHOM none CliHXpOUHKnOTpOH8 0 B TO BpeMSI KBK B OllbiTax C Pd, Pdll 0 , 3 , Ti H Till t.B 

B E:•1H<iHH8 TOK8 B KBTyWKe 6bina T8KOl!, 'IT O CIIHHbl f.L -Me30HOB 38 speMSI t1 + /\ t C OBe p-

/9/ 
wanH B MBrHHTHOM none MHOrO o6opOTOB • Bee ycnOB:lSI Ollb!TOB C 11CilOnb30B8HHbiMII MeTan-

nBMH H HX rHD.pli D.8MH 6binH OD.HHaKOBbiMH o 

B T a 6n11ue I D.BHH hiP. H3MepeHHbie oTHoweHHSI B b iXOD.a aneKTpoHos . 
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Vf3MepeHHbi e OTH:>lll e HU51 !3 b!X O.ll .:l 3 11 8 KTpOHOB 

y 
TIH J.l 

y 
PdHO.' 

I ·Y Tl = 1,00 ::!:.. 0,02 

1,02 ::!:.. 0,02 

= 0,99 ::!:.. 0,02 

-1,01 ::!:.. 0,02 

YK838HHbie O!llH6KH 51BJ15!!0TC51 CT8H.ll8pTHblMH CTBTHCT!fqecKHMii OTKJlOHeHH51MH 0 

3. 06CpK .lleHHe IIOJlyqeHHbiX pe3ynbT8 TOB 

K a K cne.aye T H 3 Ta6nHuhl, BenHqHHhl Bhlxo.aa aneKTpoHoB H3 rr a nna .a1151 H e r o rH.apH.llOB 

IIOnyqHJlHC~ O.llHH8KOBblMH B rrpe.aenax CTBTHCT!fqeCKiiX OlllH60Ko PaBHbl M H M e)l{ .lly C 0 60H 0 B rrpe

.aenax Olll!i60K O!Ib!T8 0 OK838JlliCb H 3Haqe HH5! Bb!XO.ll8 aneKTpOHOB .01151 THT8H8 If e ro rH.llpH.ll8 

TiH1.8 • PaBeHCTBO e.all:Hil:Ue Ben~:~qlfHhi OTHO!lleHH51 B h ixo.aa an e KTpOHOB B Ti If 

I 101 
MBrHHTHbie BOCIIpll:lfMqlfBOCTif KOTOpb!X M8Jl0 OTJ11fq8JOTC51 .llpyr OT .apyra , rrp51MO CBif.lleTenb-

CTByeT B II01lb3Y TOro, qTO rrepeXBBT Me30HOB 8TOM8MH MeTanna B rH.llpll:.ll8X IIpOil:CXO.llHT 38 

BpeM51, M e Hb!ll e e, q e M Bpe M51 )l{lf3HH Me30H8 B MeTan r ; . Pa3yMHO rrpe.ll!IOJ10)1{HTb0 qTo Me30Hbl 

H e 6y .llyT '38 .llep)I{HB8 TbC51* H8 8TOM8X BO.ll0pO.ll8 a i1 pH MeHblll e H ero KOHUeHTp8UHH B rH.llpll-

Ll B X 0 KBK 1 H 8 1Ip11Me p, B 

K a K 113B e CTHO , XHMifqeCKIIH COCTBB~ KOTOpOMy COOTBe TCTBye T H 8 H60Jlb!llee COLle p)I{ 8 HIIe 

Boaopo.a a an51 rr a nna LIH51
1

cyTb Pd110 , 6 • B aToM pacTBope e!lle cy!ll e CTByJOT ClfJlbi CB5131f Me)l{.ay 

rrpoToH a MH 11 BTOM B Mlf M e Tanna . P aBeHCTBO B e nllqiiHbi B bixo.aa an e KTpOHOB B 

CBII.lleTe JlbCTByeT 0 TOM, qTO B PdH 1 ,1) , r.ae, rrO-BII.lliiMOMy, OCT8JlbH8 5! qaCTb IIpOTOHOB He CBS!• 

38H8 C 8TOM 8 MH M e T a nna , Me30Hbl T8K)I{e He 38.llep)I{11B8!0TC51 H 8 8 TOM 8 X BO.ll0p0.ll8 o 

MarHHTHbie Bocrrpiii!MqHBOCTII .an51 Pd H Pdl1 0 , 3 paBHbi X· 10
6

- 600 11 X· 10
6 

- 300, 

cooTBeTCTBeHHo . Ha6nJO.aa eMoe paBe HCTBO B bixo.aa a neKTpOHOB 1:13 Pd H PdH 0 , 6 , a T B K )I{ e 113 

!Ip51MO yKB3 biB8eT H8 OTCYTC TBIIe 

aneKTpOH8MII B Me308TOM8X H .ll8!0lll11X H86Jl!O.ll8eMOe 

HOBo JleltCTBIITeJlbH0 0 OTHO!lleHI!e .f, 113MepeHHOH B 

acpcpeKTOB, o 6ycnoBneHHbiX HecrrapeHHbiMII 

/1-4/ 
B pa6oTa x yBenHqe HHe q~:~cna aneKTpo-

/4/ / 5-7/ 
pa6oTe J K p a ccqlfTBHHOH BepOHTHOC-

Til pacrra.aa B M e 30 8 TOM 8 X HHKenH p8BHO of = 1, 15. B a ToMe rrann a .a1151 B cpe.aHeM 0,6 CBo6o.a-

HbiX C!IIIHOB, KBK II y 8TOMOB HHKeJ151. Ecn11 yBenHqeHII e q11cna aneKTpOHOB IIpOIICXO.llHT TOJlbKO 

38 cqeT .aeltCTBII51 HecrrapeHHbiX CIIHHOB 0 TO 1,15 Ll0Jl)I{H0 H 8 6Jl!OL1 8 TbC51 B O!Ib!T8X c Pd 

H Pdll O, 6 • Vf3Mepe HHOe OTJllfqlle 3H8 qeHII51 f OT e.aHHHUbi, K B K cne ayeT 11 3 C OOTHOWeH!f51 ( 2) 

II T86JllfUbl 1) He rrp e Bbllll8eT 5% C Bep051THOCTb!O 95%. 

ABTOpbi cqHTB JOT CBOifM .aonroM rro6naro.aapHTh rrpocp. E.H.<PHHKe nbwTeltHa H 0. T .Man JOq

K OBa 3 8 u e HHble COBe Tbl H !IOMOWb1 OK83 8 HHy!O B !Ip1106peTe HHii MHWeHe lt. 3 a p51.ll UeHHhiX 3 8 M e -

qaHHil BBTOpbi 6naroaa pHhi rrpocp. H.A.CMopo.lliiHCKoMy. 
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? u c . 1. EnoK-cxeMa ycTa HOBKH. 

1,2, 3, 4, 5 - CUHHTHnnsiUHOHI!bi e C'ieT'iHKH; 6 - MHWeHb1 7 - H8M8rHH'iHB8101U8S1 

KaTyWKa; 8 - MeLIHb!e cj:>HnbTpbi; 9 - aniOMHHHeBbllt cj:>HnbTpj 10 - CXeMa 8HTn
COBIT8LieHHllj 11 - CXeMa COBna.a eHHll; 12, 13 - yCHnHTenH; 14,15 - cpopMHpyiO
IUHe y cTpo iicTBa; 16 - Ga.aepm Ka t 1 ; 17 - Ga.aepm Ka t:z ; 18 - TpHrrep; 
20, 23 - CXeM bl nponyCK8HHS1 ("aopoTa'); 21, 24- LlHCKpHMHHaTOpbi; 19, 22,25-
n e p ecqeTI!b!e ycTpa.acTaa. 
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