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?:tritrodu'c tion·.' 

The poseibil:tty of u~38 fission \Vith µ mesons was -first '" 

predicted ·oy Wheeler· (l),~ ·1111eoretically· this may be real:tae_d, .. , 

in. two different ways:· 

a) the capture of .,Ghe µ me eon on one of the optical ,.9:r-

bi·ts· ."fo;llowed by :transi tiona in1 the: 2s-2p-ls states. ,;Du-ring 

these .. tr.a.nai tions an· ene~gy of_ about 7 MeV is_-elibereteq.a\· _ .. , .... 

energy whi·ch is, gr,e~0te:l:' tnan• -the· photofisaion.,ythreaol_d; :_• :: _,,. -.:,: 

b); nuc1ea1' icapture .;in which through the reaction ,µ-;+ cl> '"":.;' 

n + v <2 ), :the-,·.micleu,s reoives an energy of,.about 15 MeV <3r4} • 
. ' ~ - ' 

There •;was :.done an ·e:xperim~nta_l ~ttempt: <5) ·tq dete:c.t-:}r••( 

uran'i'WP.,,. fission by,.µ~ ~mesons in CQ~mic ray~i· -:~ut it tt3c;l ~<?, ,_ 

a negative· result. In :the,. a,~rµ~ ':wo:r·k ·there :was given an .,upp~~ r. 

limit, ~o~ tll,e ,fisf11on. prob~,l;'>i+i ty of O. 25 '. impoa~d by CQnai

dera tio~ of .:~:ta tis:~ical accuracy •. ~I .J phn. and W.F .Jfry ( 6 ~,- . ., .. : 

found ··7 eve:ntEl_ of f.iseion ~rom 357.3,}l- mesol).s ending~ 1~ ·'. .... · 

Ilfordr,C~ iplatea 1019-ded with -0.052 g/cm3 ;UJ:".ro.tit?-l11• i'· ... 
• #01 • 

: .· . 

In ,,the _p~est:n.1tf,work there w~re•_ conaidere_d 26, 97?-Jl- me.~-'r'" 

. sons~· endings_ in· r,iV,qlear: p:tatea loaded vti tn. uranium. .. ,, -:.

iExP,~ri,mental details. :· 

·)'IJ:KFI;-:-R. 200,-µ plates--w~re p;r-evio,µsly·- presoaked -in water 

for 25 minutes, then in a saturated solution of ura:p.11,ace-
l 

ta.te for 40 minutes. Afterwards the plate.a were dr.t.ad during 

an hour and, exposed &.t,, the }l- mesons beam fpr 3 hours. In

cluding .de7;reloping:, the total time from: uranium loading up 

to f:ixing was of 6 h.o-urs .. 
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The' urai:lfum concent~a tfon. in the, emulsion was determined · ... 

by o< tracks counting' and wa.s found to be 0 .. 055 g/cm3 • The 

plates were expo~ed at .one :of·· the 1i- +· µ- mesons beams· of 

the JINR synclirocyclotron ·from ·nubna. The· p.-mesons beam was 
' . . 

separated from >the 150. Me V . JI-, ~e sons'. one' ·.using 11. 6 ' cm: cop-

. pe~\·tfi'ter_·i··:iscamiing.\vaa · done with MBI ... 3 · microscopes at· the 

magnification of· J00x; f:tssion events were. anf!l.lY:sed ~t 1350x .. 

.:Results:..•· 

·:, :26\975 µ-.- mesons· ends.··were found out ··of .which .59 fission 

events . .-an 4 cases ',the mason track was ·found to· stop :in a 4f·0 

prong star. Taking into -.:account that JI- :mesons stopping in . . . 

the emulsion gi:ve '4 ·prong stars in 8.7 % ~1l and assuming 

that all our 4 prong ·stars were produced .by•lf.- mesons, we 

found· ~ri upper limit ·of contamination with JI- mesons .Q:f ·· 

0.002 ;± 0·~001; Thi.a: means that .. in ourr,·,case, considering the. 

resu1. tis'· of'l. ( 81 -~ 1 about o. 5 · fi'ae:toi:ls were. due. to.-JI- ~esons. 

, W~·have ·round' the probability. that a Jl- trteson stopping 

1ri ou~ .plates produces a fission ·eq~al to· P ~: (2.2<+ 0.3)10-~ . -
The· range·. of' fission fragments was measured with an accuracy 

,~. 

ot ± 1 µ.·In histogreim•·:R: the ratio of fission fragments·ds 
. ' . 

represented.·~· In histograms D' and F there are given respecti-

vely the differences ·and· the lenght.s of'·,·.short·and long tracks; 
' ' 

·for comparison·:with the results of <9).·•::;Th_e,~·tilver_a.ge, lenghts 

of 10.5 µ··and 1:3:.4 µ is found·for short and rt.ong .. :ranges·.res-

pectively. 

•-Analysis of the resiii'ts •. 

. , 
' 

· ·The experimentally:•determined probability P permits the 
•. t- r . 

caloulati_~n. of the; .. pr:obabili ty of fi_ssion Pf = '~a , under 

.... .,• . 

certain _as~ptiona about the probability o,.atomic capture· 
; : ' 

Pa. In calculation we have utilised that the uranium enters 
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only in gelatin (lO) and that 40 % of µ mesons stop in .ge-

latin (ll '-~ · Pa ;w~a calculated ·:1n 1two ·teases: . · '; ,·; ·; ::.{~-~ 

1) ·on the basis o:r· ~tlie-Fermi;..:.Telle~ ·z· law <.12); . 

·, 2)-." t·aklng :into' -accoiuit' ·the· experimental :re'su:i ts of.: (1,:3), .'. · 

( extrapota.~'edi_;to great diffe'renc~f, of Z •·,) in which it~·· its·· .. , 

shown that the p:robabili;ty of atomic capture .. does n·tst\-tlepeiid ... 

on Z-}"'"In -these t\.VO oaa·eli there were- ftound· tlie,·:va1u·es''·t(6.75·~··'. 
.. ·:.1,.":C',::· ..... 

0.8) 10-2 and ( 5. 55 ± o. 7) io-3 respectively·~ For Pt· %b'.&·:. ·i/.::rn<t 
-

-values.0.08 ± 0.01 and 1.13 ±.0.14 result in these two.cases • 

. Discussion. 

A rigourous analysis of the fission probability of urani-,- . 

um with.µ~ mesons cannot be ma.de at present because -experi~ . · 

mental data o:q._ atomic capture for·great Z do,not exist •. From 

the comparison· of histograms D and F with those of. <9 ) ,:u,here ·· 

ranges of fragments from u235 f'is~:ton with.slowneutrona are 

measured, it seems that the fission of u238 through process 

(a) may occur in significant amount. Aasuming·that the entire 

process g·oes through the· qhannel (a), the·· probability of fis

sion. wiil be about. 20 %, in agreement with (l4). For the .. pro~ ,. 
. ' ' - ..... 

cess (b).~ne may compute the fission probability of' Pa238 by 

€3xtrapola..ttng the photofissio~ data and using the empiricai 

relation (l5): 
X 2 z z r=·1.3 < r --34.7) 

u 

between the branching ratio X" of·a nucleus with given Zand 
"' . 

, . 
the branching ratio Xu for uranium 2J8. Taking Xu= o.·4 at 

with C 16 ,. 1 7) one finds O. 06 for · the ·fis-
. I 

15 NleV in agreement 

aion probability of ;a238 ." 

. The value of o.os calculated in the Z la.,v as.sumption ap- · 
. : ' ' 

pears more reasonable than the value l~lJ obtained on the 
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basis of ( 13 ) • In this .. case .. to obtain v~lues within the· 11-

mi ts O. 06-0. 20 ., bne. ;_Jn'L1;St assume that uranium ente;ra ,in cal

culation With -tr- .supplementary statistical weight between 5-10. 
• , .. ,.·,.. ... ,J\ . . ·' < ,:.:-.,· ·•· 

In conclusi_Qn, the· .. authors · wish to thank Jt~H;µlubei, 

V.P.Dzhelepov,:A.E,.Ignatenk:o ~d V.M.Sidorov for th~ir.inte

rest and helpful '.discussion., and. M.Antonova and L. Vasilenko \· 
• ,. i; • • •• :• ' • ,,, I• ·• .... ~ 

. ! ~~: " 

for help_',in --scanning. . -. 
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