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Abstract 

Some years ago the experimen/
1

/ was performed. It follows 

then that the ratio of fis sions due to the radiationless transition 

(predicted by Zaretsky et a1./2
/) / fissions due to mu-capture is 

equal to 0.43+_ 0.09. 

The measurements reported here were made to receive the 

best result by means of the two-dimensional ana.lysis. 

The block-diagram of the set -up and electronics in this ex-
2 

periment are shown in fig.1. The target contained 1 mg/cm of Pu 

(f> 80 tnm) and was made according to the procedure des cribed 

by Glover and Borre/3/. 
289 

There is amplitude distribution of a -pa rticles from Pu in 

fig.2. You can see difference between the a -particles and the fis­

sion fragments in fig.3. The normalized distributions for two time 

intervals (0-10 nsec, 10-220 nsec) are presented in fig.4. The 

result distribution (without background) of the fission fra gme nts is 

shown in fig.5. The background i s shown in fig. 6. 

The calculated lifetime of mu - meso nic atoms by the method 

of Peierls is equal to 67+_8 nsec. 

The ratio of the radiationle s s pro bability and conventional 

f . i f 239 p . . rss on o u 1n mu- mus onrc a toms h as b een c alcula t ed t o be 

28+0.04. 

5 
/1 I . 

B onyonHKOBaHHOH paaee pa oTe yKa3brsaeTCSI, 'ITO aeneaHe nny-

TORHSI 238 B 3H8'lHTellbHOH CTeneHH onpeaenSieTCSI B030Y>KJl9HHeM Slllpa IIpH 

/2/ 
2p - le nepexoae Me30aToMa • Haliaeao, 'ITO oTHOllleHHe KOIIH'l';!CTBa gaep, 

aenrowHXCSI ITO 9TOH CXeMe, K KOIIH'leCTBY cnyqaes aeneRHSI B030Y>KJleHHSI 

SlllPB npH 3axsaTe MIOOHOB pasHo 0,43 :t: 0,08. ITpa nony'leHHH aToll. senaqa­

Hbl Y'lHTbiB8118Cb IIOIIp8BK8 1 CBSI38HH8SI C H811H'lHeM AIIOIIHHTellbHOT'O !pOH8 

IIpH I .. 0 
1 

ooycnOB1leHHOT'O )leHCTBH9M aneKTpOHOB IIy'lK8 H8 $OTOYMHO>KHTe-

11H, 

B aacToroweii paooTe npeanpaHSITa nonhiTKa yny'llllHTb TO'lHOCTb nony­

.'leHHhiX paHee pe3y1lbT8TOB 1 IIpHMeHSISI JlBYXMepHbii!: 8H811H3 Jl11SI TOT'O, 'lTD­

Obi BhiJlenaTb pa3Hbi e BHJlhi ¢oaos rrpa t .. 0 nyTeM cpasHeHHSI. aMnnaTyJl-

HbiX cneKTpos rrpa t "' 0 a rrpa t > 0. 

l13MepeHHSI IIpOBOJlHIIHCb H8 CHHXpOUHK110TpOHe .B .[lyoHe H&- TpaKTe, 

¢oKycapy10meM MIOOHbi c aaepr-Heil 60 Mas. CxeMa aKcrrepaMeHTan&aoii yc­

TaHOBKH H aneKTpoHHhiX ycTpoJ.icTs rrpeacTasneaa aa pHc.l. CUHHTH1111SIUHOH-

Hbie C'leT'lHKH C l C2 , C3 H C 4 CMOHTHpOB8Hbi Ha oa3e ¢3Y THII8 

56- AVP , K8Mepa )leneHHSI H3T'OTOB1leHa B BHJle UHniiHJlp8 JlH8Me TpOM H 

B b iCOTOH 10 CM H3 81llOMHHHeBOH $OllbT'H T0111UHHOH 0,0 MM. B KaqecTBe 

CUHHTH1111Hpy!OIUeT'O 1'838 HCII01lb30B8118Cb CMeCb 'lHCTbiH apT'OH ( 90%) H 

830T ( 10o/o ) rrpa 8TMOC$epHOM Jl8B1leHHH • .[lmi peT'HCTp8UHH CUHHTH1111SIUHH 

B KaMepe HCII01lb30B811CSI $ OTOyMHO>KHTellb THIIa 58 - AVP , Ha JlHe KaMe­

phi pacrronar-anaCb rrnyTOHHeBaSI MHllleHb JlH8MeTpOM 8 CM H T0111UHHOH 

3 



MT' .'cM
2

, H3T'OTOBJleHHa51 TIO MeTO.rlHKe , OTIHCaHHOH B pa6o Te f noBep a H 

/ ;j / 
E openna 

vi3- 3a 6o1lb IIJOH a - aKT I'IBHOCTH TIJl y T OHH51 B pa60T e HCTIOJlb30BaJIC 51 

6 hi CTpbJil ,l:lHCKpHMHHa T Op , nenocpe,l:lCTBeHH O CB513aHnbJil C 8H O,l:l 0M <jJO T OYMHO-

)1(1'1Ten 51 . H a pHc .2 n oKa3aH aM nnH T YllHbifr cneK T p a - qacT HU OT pacna.rla 

nnyT OHJ:l51 ( Bn epenJ:I M HIIJe HH paCTIOJT O)I(e H a JIJOMJIHHeBblli 3Kp a H C OTBep CT HeM 

uHaMeT p OM 1 MM ; n opor UHCKpHMHHa T opa 0,1 B ) , aMnJIH Tynn o e pa3peme-

nHe KaMep bi TI03B o n51Jlo x opomo OT.rle1l51Th qlpa r MeHTbi neneHH 51 oT a - qac-

THU (eM. puc . 3 ) . 

ITpH nonyqenHH sroro crreKTpa nopor Ha nHcKpHMHHHPYJOIIJeM nHone 

6biJI paBeH 1,4 B, HCTIOJlb30BaJiaCb BC51 JlJlOIIJa,l:lb MHIIJenu. 3neK Tponna51 an-

naparypa pa6orana no cne.rlyioiiJeMy rrpHHUnny . l1 Mnynbc or KaMepbi nocne 

6 h iCTpOI'O ,l:lHCKpHMHHaTOpa Ha UliOAe U CXeMbl pa3BeT BJieHH51 qepe3 Mennen-

nb!H yca naTeJlb nepe,l:laBaJIC51 Ha nepBy!O 'IaCT b UBYXMepHOT'O KOJ:lHpOBIIJHKa 

rnna CA- 25 ( <jJnpMbi "Y! HTepreXHHK ' ) n qepe3 6biCTpbie ycann r e n H , nncKpn-, 
M HnaTOp H p a3BeTBHTeJib - Ha 38TIYCK HOpMaJlbHO 38Kpb! T b!X BOpOT H Ha 

• CTapr"' -BXO,l:l BpeM51- 8MnJIH T YAHOrO KOHBep r opa . Yl MnynbC OT CXeMbl CO B-

Tia,l:l e HH51 qepe3 n a nHJO 3anepil<KH II BOpOTa nepeAaB8JlC51 Ha "'C T On" - BXOU 

KOHBepTopa . Yl MITYJibC C Bb!XOU8 KOnnepTOpa nepeaaB8JlC51 !!8 BTOpy!O 'IaCTb 

A BYXM epaoro KonapoBIIJHKa CA - 25. llny xMepHbifi crreKT p (HMITY1lhCbi XY c 

B b! XOua K OUHpOBIIJHKa) 38nHCbiB8JlC51 B 6noKe TI8M51Tii Ha 4 0 9 6 KaHaJI OB ( TH­

na B M - 96 qmpMbi "Y!Hre pTeXHHK"). TaKHM o6pa3oM onnoBpeMeHHO H3Me-

psW HCb 8MTIJIHTYA8 liMTIYJlbCa K8Mepbl 11 BpeM5!1 npom enmee OT MOMenT a 

OC T aHOBKli M!OOHa B nnyTOHHeBOH MHIIJeHH UO aKTa aeneHH51. 

lln51 Bp eMeHHOr O li aMnJIHTYAHOT'O 8Hana3a RCn OJib3 0B8JlHCb 110 6 4 Ka­

H&na . H a pHc . 4 npencr anneHbi HOpMHpOBllHHbie aMnnaryAHbi e c n eK Tp bi OT 

16 .rlO 64 K a Ha n a UJl 51 llByX BpeMeHHblX HHTepBaJIOB 0 -1 0 11 10-2 20 HCeK. 

ITpH aanbHeilmei1 o6pa6orKe pe3yJibTaTOB Bbi6Hpan c51 H n T epBan Me)l(­

n y 24 H 64 KaHanaMa , rne corn acae M e )l(ny UBYM51 8MITJlHTY AH blMH Cll9KT-
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p8MH AOBOllbHO XOporuee, KpoMe TOI'O, 3TOT HHTepaan AOCT8TO'IHO naneKO 

OTCTOHT OT 30Hbl K8H8liOB, rne MOI'YT A8B8Tb BKnan nerKIIe 38pSVKeHHhle 

qacTHilhi. BpeMeaaoe pacnpenene.aHe, rroKa3a.a.aoe .aa pHc.5, nony'Ie.Ho cyM­

MHpoaaaHeM nnH BpeMeHHhlX HHTepB8liOB lliHpHHOA 10 HCeK HMIIYllbCOB C 

8MI!liHTYA8MH B HHTepaane Me:>Kny K8H8ll8MH 24 H 64, DpH 3TOM Bbi'ITeH 

<Po.a, rrony'leHHhiil ycpenaeaHeM OTC'IeToB B HHTepaane 30 aceK H nepec'IH­

TBHHhiil .!18 2,7 BpeMeH :>KH3HH MIOOH8 C y'IeTOM IIOI!p8BKH, CBH38HHOH C 

BKllanOM a$$eKTOB B YK838HHOM BpeMeHHOM HHTepaane, 

PaBHOMepHOCTb ~0.!18 rrpoaepH118Cb B OTnenb.HOM H3MepeHHH, B KOTQ­

pOM IIy'IOK MIOOHOB 6hin HarrpaBJ'IeH TOnbKO H8 CTe.HKH K8Mepb!, Pe3ynbT8Tb! 

H3MepeRHA IIOK838Hbl Ha pHC.6, l13 C06biTHil neneHHH, 38pei'HCTpHpOB8HHb!X 

a HHTepaane 150 .aceK ( p.11c,6), ann apeMeH.II li<H3HH MIOoaa, aaitneaaoa rro 

MeTony Daitepca, rrony'IaeTCH BeliH'IHH8 67 ! 8 .HCeK, C IIOMOIUbiO 3TOit Be­

liH'I.IIHbl Bbi'IHCliHnCSI 38TeM ycpenaeHHb!it BKnan B HHTepBane 0-10 HCeK OT 

BCeX TO'IeK rrpH t > 1,0 HCeK, KaK BHnHO .113 pHC,5, B rrepBOM HHTepaane 

0-10 HCeK IIpHCYTCTByeT 3H8'1HTellbHblit BKllan neneHHit, Bbi3B8HHb!X B036y:>K­

neHHeM nnep rrpH 2p -Is rrepexone Me3oaTOMa. 0Taorue.aHe 'IHcna neneHHH 

38 C'leT 3TOI'O MeXBHH3M8 K 'IHCny neneHHil, HnyiUHX I!pH 38XBaTe MIOOHOB 

C y'leTOM IIOI!p8BKH H8 KOHe'IHOCTb paCCMOTpeHHOI'O BpeMeHHOI'O HHTepaana, 

oKa3anocb paBHhiM 0,28 + 0,04, 0Tnenbaoe H3MepeaHe rrpoaonHnocb c 

UellbiO rrpoBepKH BKllana B HHTepBalle 0-10 HCeK a<tJ<tJeKTOB, CBH38HHb!X C 

I!pHMeCbiO ( OKOI'IO 0,3 % ) TT- -Me30HOB B IIY'IKe /l- -Me30HOB, llnn 3TOI'O 

IIY'IOK TT- -Me30HOB IIOClle 38MenneHHH H8I!p8BliHliC5! B K8Mepy B TOil :>Ke 

I'e OMeTpHH 1 'ITO H B 3KCIIepHMeHT8X C MIOOH8MH, YI3MepeHH5! IIOK838liH 1 'ITO 

B Kllan BCeX a$$eKTOB, Bbi3B8HHb!X TT- -Me30H8MH 1 B HHTepB8118X 8MI!liHTYA 

M e:>Kny K8H8118MH 24-64 MeHbllie 2% OT 'IHCI18 neneHHil, Bbi3B8HHb!X I!pH 

2 p- 1 s rrepeXOA8X Me308TOMOB, 

l13 rronyqeaaoro pe3ynbTaTa 0,28 ! 0,04 cnenyeT, 'ITO HH :>KHRR rpa­

HHUa All5! OTHOllie HH5! BKI18AOB nayX MeX8HH3 M OB paBH8 0,20 (c yqeTOM 
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2-KpSTHOI CTSTHCTHqeCKOI OmHOXH) H onH3K8 
Ill 

K aenaqHae, aabeBHoit 

B npe.n~el pBOOTe , llpHHHMSR KSK aepxHJOJO rpaHHuy sToro )1{9 
14-51 

oTaomeHHH nnR ypaaa aenHqHay 0,10 H yqHTbiBSH, qTo .nenHMOC'l'h 
161 

nnyTOHHR, nonyqeHH8R fUl OCHOBe COOTHOIUeHHR 103eHrH 1 npHMepHO B 4 

pa3a 601Ihme, qeM ypaaa, nonyqaeM, qTo axna.n MexaHH3Ma, CBH3aHHoro c 

2 P -1 s nepexo.noM 7.nns nnyTOHHH Ha nopg,nox aenHqHHhi oollbme, qeM .nng 

ypaaa. llo-BHllHMOMy, STY pa3HHUY cne.nyeT OO'hHCHHTb BnHHHHeM MJOoaa, 
171 

CBH3aaaoro a Me3oaTOMe 1aa 6apbep .neneaus 

AaTopbi cqHTaJOT caoBM npHRTHhiM .nonroM noonaro.napHTb npo¢. X.Xy­

nyoeg, B,n)Kenenoaa H n.nanH,nyca 3a no.n.nep)I{Ky H HHTepe'c K 3KCnepHMeH­

Ty H B.3HHoaa 3a ne.HHhie 3aMeqaHHH, 
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