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EaTyCOB IO.A., EyH.IITOB C.A., BH3HpeBa n., fynKBH.IIH f.P., Pl - 8205 
MHpcanHXOBa <1>., CHJlOPOB B.M., 'iepHeB X, 

l1cnycKaHHe aneKTpOHOB Ol!<e B p. -Me3oaToMaX H BhineT 
38p.ll:iKeHHb!X 'iBCTI'IU llpH 38XB8Te p.- -M~30HOB nerKHMH (C,N,Q) 
H T.lllKenhiMH ('Ag,Br) MPBMH 

OnpeJleneHbi Bepo.IITHOCTH HcnycKaHH H aneKTpOHOB Ol!<e c aaeprHeil 
(20 .. 100_) K3B B p.-Me30aToMaX nerKHX (C ,N,O) H T.lllKenbiX (Ag,Br) 
aneMeHTOB, 

n ony'ieHhl OTHOCHTEll'IbHbJe BepOHTHOCTH HCllyCKBHHH OJlHOI'O, JlByX, TpeX 
H 'ieTbipex aap.lllKeHHhiX 'iaCTHU npH aaxBaTe p.- -Me30HOB MPBMH ( C, N, 0) 
H (Ag,Br). nonHhiH BbiXOJl 38pHlKeHHbiX 'i8CTHU H8 OJlHH BKT 38XB8T8 COCTaB
nHeT (7,4;!:_1,4)% JlnH Mep (C,N,O) H (2,9±_0,2)% Jln.ll Mep (Ag,Br). 

npenpMHT 06beJntHeHHOrO MHCTHTyTa .ll,llepHhiX HCCJie,llOBaHMii. 

,ny6Ha, 1974 

Batusov Yu.A., Bunyatov S.A., Vizireva L., Pl _ 8205 
Gulkanyan G.R., Mirsalikhova F., Sidorov V.M., 
Chernev Kh. 

Emission of the Auger Electrons in p. -Mesic Atoms 
and Escape of Charged Particles in p.- -Meson 
Capture by Light (C,N,O) and Heavy (Ag,Br) Nuclei 

The probabilities of emission of the Auger electrons 
of (20 7100) keV in p. -mesic atoms of light (C,N,O) and heavy 
(Ag,Br) elements were determined to be a£= (1.1 ± 0. 3) .lo-2 and 
ah=(31± 1) .l0-2respectively.The multiplicity was also de
termined and the spectrum of the Auger electrons from 
heavy element mesic atoms was measured. 

# 

There were obtained the relative probabilities of emi~
sion of one, two, three and four charged particles inp.--me-
son capture by (C,N,O) and(Ag,Br) nuclei. The total yield of charJ r 
ged particles per one ca!'"':.'.lre act is (7.4±1.4)% for(C,N,O) 
and (2. 9 ± 0. 2)% for (,J.g,Br) nuclei. 

Preprint. Joint Institute for Nuclear Research. 
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B npe.IJ;LI.IJ;Y~.Qeii pa6oTe /
1 I 6LIJIB Bccne.IJ;oBaHLI HeKoTopLie 

o6~.QBe xapaKTepBCTBKB BLIJieTa 3apJI)KeHHLIX 'laCTBU DPB 

3axsaTe 11 -Me3oHOB nerKBMB (C, N, 0) B TJI)KeJILIMB 

( Ag, Br) Jl.IJ;paMB clloT03MYJILCBB. B qacTHOCTB, 6LIJIB onpe

,IJ;eJieHLI OTHOCBTeJILHLie BepOJITHOCTB W ~ , W ~ , \I: JI4 BLI

JieTa, COOTBeTCTBeHHO, ,IJ;ByX, Tpex B 'leTLipex 3apJI)KeHHLIX 

'laCTBU B3 JierKBX Jl,IJ;ep B O.IJ;HOH B .IJ;BYX 3~Jl)l(eHHLIX 'laCTBU -

B3 TJI)KeJILIX (WI , W ~ ) • B pa6oTe ·1 ; .IJ;JIJI pa3.IJ;eJieHBJI 

'IBCJia C06LITBH 3aXBaTa C BLIJieTOM 3apJI)KeHHLIX 'laCTBU 

B3 JierKBX B TJI)I(eJILIX Jl,IJ;ep HaMB BCDOJIL30BaJIHCL BepOJIT· 

HOCTB BCDYCKaHBJI 3JieKTpOHOB O)l(e C 3HeprBeii /20 7 

-;-100/ K3B B3 Me30aTOMOB JierKBX (aJI) B TJI)I(eJijX (aT) 

3JieMeHTOB. ,lJ,JIJI BepOJITHOCTB a JI ODpe.IJ;eJieHO / 1 3Ha'le

HBe aJI = /1,5 ±0,5/~, a 'JIJI aT 6LIJIO B3JITO 3Ha'leHBe 

aT =/32 ±6/~ B3 pa60TLI/Z , H3- 3a 60JILWBX OWB60K B 3Ha

'leHBJIX a JI B, OC06eHHO, aT B pa6oTe / 1 /, DOJiy'leHLI TOJILKO 

rpy6Lie OUeHKB .IJ;JIJI BepOJITHOCTeii \l f B W l . 
B HaCTOJIIQeii pa6oTe BeJIB'IBHa aT onpe.IJ;eJIJleTCJI 3Ha

'IBTeJILHO TO'IHee, HeCKOJILKO YJIY'IWeHa TaK)I(e TO'IHOCTL 

BeJIB'IBHLI aJI , 3TO D03BOJIJleT ,IJ;aTL 6onee DOJIHYIO B TO'IHYIO 

KOJIB'IeCTBeHHYID KapTBHY BCDYCKaHBJI 3apJI)I(eHHLIX 'laCTBU 

npB 3axsaTe 11 - -Me30HOB Jl.IJ;paMB ( C, N, 0) B ( Ag, Br) . 
MeTO.IJ;B'IeCKBe sonpocw, CBJI3aHHLie c ny'IKOM 11- -Me3o

HOB, C Bhi60pOM 30Hhl DpOCMOTpa OCTaHOBOK 11- -Me30HOB 

B clloT03MYJILCBOHHLIX KaMepax, onpe.IJ;eJieHBeM DpBMeCB 

rr-·Me30HOB, B,IJ;eHTBcllBKaUBeii a- 3Be3,IJ; B 3JieKTpOHOB O)Ke, 

no,IJ;po6Ho paccMoTpeHLI B pa6oTe/ 1 I . 
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OcmaHoeKu 11-- Me30H06 u o6pa3oeaHue 11 - Me3oamoMoe 

Ha A€ZKUX U 1/IJIJIC€/IbtX 3A€M€H1/IUX 

B HacToJm~eH: pa6oTe ocTaHOBKH ~ -Me30HOB perHcTpH

poBanHch npH llOMO~H npocne)KHBaHHJI TpeKOB Me30HOB ,IJ.O 

TO'IKH OCTaHOBKH. fi~H 3TOM, B OTJIH'IHe OT MeTO,IJ.a llpOCMOT

pa "no nno~a,IJ.H" / 1 , He B03HHKaeT He06XO,IJ.HMOCTH BBe,IJ.e

HHJI nonpaBOK Ha 3<M!eKTHBHOCTH llOHCKa OCTaHOBOK 11-- Me-

30HOB H llOHCKa a - 3Be3,IJ.. 

llocne npocne)KHBaHHJI 10 000 TpeKOB 11 -Me 30HOB 

6blnO 3aperHCTpHpOBaHO 193 a- 3Be3,IJ.bl. C yqeTOM npHMeCH 

a- 3Be 3JJ. OT OCTaHOBOK TT_- Me 30HOB I COCTaBllJIIO~eH: 1 0/o OT 

o6~ero 'IHcna a - 3Be3JJ. 11 / I, Haxo,IJ.HM, 'ITO BepoJITHOCTh 

o6pa30BaHHJI a-3Be3,IJ.bl Ha OJJ.HY OCTaHOBKY 11--Me30Ha 

B !lloT03MYllhCHH COCTaBnJieT wa =11,91±0,141.10-z. 3TO 

3Ha'leHHe cornacyeTCJI c onpe,IJ.eneHHhiM HaMH B pa6oTe /I I : 
wa =12,00±0,171.10-

2
• Ycpe,IJ.HJIJI o6a 3Ha'leHHJI, nonyqa

eM: 

w a =I 1 , 94 ± o, 111.1 o - 2 
, 

'ITO HaXOJJ.HTCJI B xoyoweM cornacHH co 3Ha'leHHeM, nony-

'leHHLIM B pa6oTe I 3 wa =11,95±0,071.10 - 2 • 

OcTanLHaJI qacTL ocTaHOBOK 11- -Me 30HOB pacnpe,IJ.emr

eTCJI Me)K,II;y p -ocTaHOBKaMH l3aXBaT 11- -Me30Ha JI,IJ;pOM 6e3 

HCllYCKaHHJI 3apJI)KeHHhiX 'laCTH~I H 11- e- OCTaHOBKaMB lpac

na,~~; 11- -Me3oHal cne,~~;y10~HM o6pa3oM: 

-2 -2 
Wp=l56,2±0,9l.10 , w11 -e =141,8±0,81.10 • 

,!J;nJI Toro 'IT06hl onpe,IJ.eJIHTh, KaKaJI qacTh Bcex ocTa

HOBOK npHBO,IJ.HT K o6pa30BaHHIO Me30aTOMOB Ha nerKHX 

3lleMeHTaX ( {3) H KaKaJI - Ha TJI)KellbiX ( l - {3), Mhl BOCllOnh-

30BanHCb ypaBHeHHJIMH 

wp + wa = f3W~aXB + 0-{3) W~axB 111 

w ={30-WJI )+0-{3)0-WT ), 
11 - e 3aXB 3aXB 

121 

4 

.. 

JI 
r,IJ.e W3 aXB 03Ha'laeT 'laCThl1- -Me30HOB B Me30aTOMaX 

nerKHX 3neMeHTOB, 3axBaTbiBaeMy10 JIJJ.POM. AHanorH'IHhiH 

CMhlcn JJ.JIJI TJI)KeJibiX JIJJ.ep HMeeT BenH'IHHa W ;axs . Be

nH'IHHLI W3 axs OTJJ.enLHO ,IJ;JIJI Ka)K,II;oro H3 JI,IJ;ep C , N , 
0 , Ag , Br H3BeCTHhl H3 H3MepeHHH Bp,MeHH )KH3HHJ.L- -

Me 30HOB B Me 30a TO MaX 3THX 3lleMeHTOB 47. Y cpe,IJ;HeHHble 

BenH'IHHhl W JI ,IJ;JIJI rpynnhl nerKHX ( C, N, 0) H W T a 
8 3aX B 3 X 

,~~;nJI TJI)Kenhlx ( Ag, Br) JI,IJ;ep paBHLI: 

WJ1 
= 0,12, 

3aXB 
WT 

:JaXB 
0,95. 

fipH ycpe,IJ.HeHHH 3THX BellH'IHH npHHHMaJIOCh, 'ITO OTHO

CHTellbHaJI 'laCTOTa OCTaHOBOK B Ka:>K,IJ;OM H3 3JieMeHTOB 

C, N, 0 HnH Ag, Br paBHa cpe,~~;HeMy apH!llMeTH'IeCKOMY 

OT 'laCTOT, nony'leHHhiX B npe,II;llOllO)KeHHJIX 0 KOH~eHTpa

~HOHHOM 3aKOHe H Z - 3aKOHe OCTaHOBOK y ,IJ;aHHOrO 3lleMeH

Ta. 0TMeTHM, O,IJ;HaKO, 'ITO 3Ha'leHHJI (3, nonyqaeMhle H3 

ypaBHeHHH 111 H 121, BeCbMa cna6o 3aBHCJIT OT npe,IJ.no

llO)KeHHJI o 3aKoHe ocTaHOBOK I Z-3aKoH, KOH~eHTpa~HoH
HhiH 3aKOH HllH cpe,IJ;Hee Me)K,II;y HHMHI. 3Ha'leHHJI {J,nony

'leHHble OT,IJ;enbHO H3 ypaBHeHHJI 111 H H3 ypaBHeHHJI 121, 
B npe,IJ.enax oWH6oK coBna,IJ;aiOT ,~~;pyr c ,~~;pyroM H paBHhl: 

{3 = 0,44 ±0,02. 

TaKHM o6pa3oM, 144±210/o Bcex ocTaHOBHBWHXcJI11- -Me-

30HOB 3aXBaTbiBaiOTCJI Ha aTOMHble op6HTbl nerKHX H 

156±210/o - TJI)KellbiX 3lleMeHTOB. 

Bepo.RIIHOCIIb ucnycKaHUJI 3AeKJipoHoe Oxe c 3Hepzueu 

/20-=:-100/ K3B U3 M€30UI/IOM06 A€ZKUX U 1/lJIJIC€/IbiX 

3A€M€HIII06 

,!J;nJI perHCTpa~HH 3neKTpOHOB 0)Ke 'laCTb OCTaHOBOK 

npocMaTpHBanacL c 6onLWHM yBeJIH'IeHHeM 1350 x. KpH

TepHH H,IJ;eHTH!llHKaA'H 3lleKTpOHOB O)Ke 6b1JIH TaKHMH :>Ke, 

KaK H B pa6oTe 
1 • H3 Np +a= 2627 p H a -ocTaHOBOK 

N~ +a = 736 conpoBo)K,II;aJIHch HcnycKaHHeM O,IJ;Horo H 

6onee 3neKTPOHOB O:>Ke c 3HeprHeH: 120-':-1001 K3B, a H3 
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N = 1236 11 - e ocTaHOBOK - acero N ~ = 33 • ,ll;nH onpe.n;ene
H~H BepOHTHOCTei an B aT BCITYCKaHBJI O,!J;HOrO B 6onee 
3neKTpoHOB O*e B yKa3aHHOM 3HepreTuqecKoM BHTepaane 
B3 Me30aTOMOB nerKBX B TH*ellbiX 3lleMeHTOB Mbl BOCITOnb-
30BallBCb cucTeMoi ypaaHeHBi, 03Haqaromux, qTo nonHoe 
qucno co6biTBi .n;aHHoro TBna /c 3lleKTPOHOM O*e BnB 6e3 
Hero/ npe.n;cTaBnHeT co6oi cyMMY queen co6hlTBi Ha nerKBX 
B TH*ellbiX 3lleMeHTaX: 

No 
p +a {3 \l~

1

aXB 
---- -----------a·~ + 

+ 

N 
p+a 

JI T 
{3 W3aXB + ( l-(j) \l3aXB 

( 1 -(j) \l ~ClXB 

j W Jl + ( l - {3 ) W T 
( 3aXB 3aXB 

T 
a 

No 
f1 

N 
fl 

Jl 
{j ( l - W 3CIXB 

--------------- a Jl + 
{"3 ( l - W ~,axn ) + ( 1 - {j) ( l- W3~xJ 

( l - {3) ( 1 - W ~axs ) 

+ 
.1 T 

T 
a 

f3 ( l - w ) + ( l - {3) (l - w ) 
3ClXB 3<1X l\ 

Pewas cucTeMy ypaaHeHBi /3/, I 4/, Haxo.n;BM 

a·1 = /0,8±0,4/~, aT= /31± 1/~, 

/3/ 

/4/ 

r.n;e B yKa3aHHbiX OWB6KaX yqTeHa, KpOMe CTaTBCTBqeCKBX, 
OWB6Ka B K034MiJBUBeHTe {3 = /0,44±0,02/. 

IlonyqeHHoe 3HaqeHBe a ~ 1 B npe.n;enax owu6oK cornacy
eTCH CO 3HaqeHBeM aJI = /1,5 + 0,5/~, onpe.n;eneHHbiM HaMB 
paHee 111 no 3aperBcTpBpoaa~HhlM a -3Be3.n;aM, npBHa.n;ne
*aiUHM nerKBM H.n;paM B conpoao~aeMhlM BblneToM 3neKT
poHoB O*e. 

Ycpe.n;HHH 3HaqeHBe aJI, nonyqeHHoe .n;ByMH He3aBBCB
MbiMH CllOC06aMH, HaXO,D;BM 

a JI =/1,1±0,3/~. 
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3To 3Ha'leHHe cornacyeTc.ll c TeopeTH'IeCKH BLI'IHcneu
HLIM 3Ha'leHHeM aJI = 1 ,60/o H3 pa60TLI /S/ /npH :meprHH 
3JieKTpOHOB 215 K3B/. 

Hcnonh3Y.II 3Ha'leHHJI aJI = 0,011 H aT= 0,31 H3 ypaa
HeHHii /3/, /4/, HaXO,lUIM, 'ITO npaKTH'IeCKH BCe p -ocTa-, 
HOBKH C 3JieKTpOHOM 0>Ke OTHOC.IITC.II K T.II>Keni.JM .II,D;paM 

/npHMeCh nerKHX .II,D;ep MeHhWe 0,50/o/, a H3 fl- e OCTaHOBOK 
e 3JieKTpOHOM 0>Ke 650/o OTHOCHTC.II K TJI>KenldM JI,D;paM 
H 350/o - K nerKHM. 

B ma6A. 1 npuae.u;euo pacnpe.u;eneuue no MHO>KecTBeH
HOCTH ,D;JI.II 3neKTpOHOB 0>Ke, CODpOBO>K,D;aiOUUIX p - OCTaHOBKH. 

B •a6A. 2 npuae.u;eu cneKTP 3neKTpouoa O>Ke, conpo
BO>KAaiO~HX p -ocTaHOBKH, ,D;JI.II 118 H3MepeHHLIX cnyqaeB. 
CooTuoweuue npo6er - 3HeprHJI ,u;nJI Me,u;neHHLIX 3neKTpouoa 
B3.11To H3 pa6oTid /6 I 

OmHocumeAbHble eepo.JimHocmu ucnycKaHU.JI 3ap.JIJKeHHWX 

'IQCIIIUf.l npu 3QX6allle fl-- M€30H06 A€ZKUMU U III.JIJK€AWMU 

.JIOpaMu 

)J;nJI Ka>K,D;oro THna a - 3Be 3A I c .u;aHHLIM 'IHcnoM nyqeii:/ 
'IHcno co61dTHii ua nerKHX N JJ H TJI>Kenldx N T JI,u;pax uaxo
AHTC.II cne.u;yiO~HM o6pa30M 11 I . Ecnu 'IHcno 3aperucTpH
poBaHHLIX a- 3Be3,u; .u;auuoro THna paauo N, cpe.u;u KoTopwx-

0 
N c 3neKTpoHaMH O>Ke, TO HMeiOT MecTo cne,u;yiOUUie co-
OTHoweHHJI: 

N'1 NT 
1=- +-N N 

/5/ 
No JI NJI T NT 
v=a N+a N 

0Tuowe,HJI N ° IN .u;n.11 Ka>K,D;o ro Tuna a- 3Be 3A uaii.u;euw 
B pa6oTe 11 

• Hcnonh3Y.II 3Ha'leHHJI aJl =/1,1±0,3/.10 - 2 H 

aT =/31±1/.10- 2, HaXO,D;HM OTHOWeHHJI NJI/N H NT/ N 
/a npoueuTax/ .u;n.11 Ka>K,D;oro! THna a-3Be3.u; l•a6A. 3/. 
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IlpaBeAeHHble B Jla6A. 3 OTHOWeHBJI D03BOJIJIIOT onpe

AenaTL, KaKaJI qacTL a- 3Be3A Ka)K.IJ;oro Tana, 3aperacTpa

posaHHbiX B pa6oTe /l/ , OTHOCBTCJI K nerKBM, KaKaJI -

K TJI>KeJibiM JIApaM, B HaRTH BepOJITHOCTL BCDyCKaHBJI AaHHO

ro 'IBCJia 3apJI>KeHHbiX 'laCTB~ Ha OABH aKT 3aXBa Ta 11-- Me 30-

HOB JIApaMB ( C, N, 0) B ( Ag, Br) . 
Pe3yJILTaTbl Bbi'IBCJieHBJI OTHOCBTeJILHbiX BepOJITHOCTeii 

BCDYCKaHBJI 3apJI>KeHHbiX 'laCTB~ npaBeAeHbl B JIU6A. 4. 
IIOJIHbiH BbiXOA 3apJI>KeHHbiX 'laCTB~ npB 3aXBa Te 11-- Me-

30HOB nerKBMB JIApaMB cocTaBmreT WJln=7,~, nnKeJIIdMH -

w T == 2,9~. IlpaBeAeHHble B •76.11. 4pe3ynLTaTbl cornacyiOTCJI 

C pe3yJILTaTaMB pa60Tbl /l , OAHaKO OHB 6onee DOJIHbl H 

o6naAaiOT 3Ha'IBTeJILHO nyqmeii TO'IHOCTLIO. 0TMeTBM, 'ITO 

nony'leHH?e 3Ha'leHae W T ==2,9~ cornacyeTcJI co 3Ha'leHaeM 

B pa6oTe 71 , B TO speMJI KaK 3Ha'le?aj W JI == 7 ,40/o npaMep

HO B ABa pa3a HB>Ke npaBeAeHHOrO B 
7 

• 

Heo6xoABMO DOA'IepKHYTL, 'ITO BMeiO~ecJI TeopeTa

qecKae o~eHKB /B/ AJIJI BepXHBX npeAeJIOB BepOJITHOCTeii 

BCDYCKaHBJI 3apJI>KeHHbiX 'laCTB~ DpB 3aXBaTe 11- -Me30HOB 

JIApaMB C , N, 0 COCTaBJIJIIOT COOTBeTCTBeHHO 50/o, 2~, 1 ~' 
T .e. AJIJI nerKBX JIAep, BXOAJIII\BX B COCTaB cilOT03MYJILCBB, 

W Ji.._: 20/o, 'ITO HaXOABTCJI B npOTBBOpe'IBB C 3KCnepBMeHTanL

HbiM 3Ha'leHaeM, nonyqeHHbiM B HacTOJIII\eii pa6oTe. TaKBM 

o6pa30M, TeOpBJI 3aXBaTa 11- -Me30HOB CJIO>KHbiMB JIApaMB 

DOKa He MO>KeT AaTL KOnB'IeCTBeHHOrO 06'LJICHeHBJI OAHOMY 

B3 CaMbiX 0611\BX xapaKTepBCTBK 3TOrO npo~ecca - BbiXOAY 

3apJI>KeHHbiX 'laCTB~. 
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