


g As a ﬁrst step m calcula.tlon of the spectra. of radla.tlve plon deca.ys we repro— -
uduce the results obtamed by Berma.n and Kmoshlta. [, consrdermg the pion asa’
L pomt—llke partlcle In paper of T Klnoshlta. [1] was calculated the pos1tron energy
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where y.= —ﬂ is the posltron s energy fra.ctlon,ee is 1ts energy( we- 1mply here and
below the reference frame of. restmg pion), L ='In'Zt = 5.6 i is. large logarzthm m,r,
- are the ma.sses of plOIl and posltron The q\ua.ntlty L e Y

’ We will calcula.te now ‘the: photon spectrum Con51der first the em1ss1on of the
‘,r soft rea.l photon Correspondmg contrlbutlon to the total 7w1dth may be: obtamed

: where P, pc, k are the four—momenta of plon, p051tron and photon respectlvely, P2
,r, pc = m2 k2 A2 a.nd )\ is the photon mass. Result has the form“

3 to spectra.l dlstrlbutlon on : .13 <
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R 'Further“i‘nteératjon‘ of this sp_e_ctrum glve the r‘e‘sult:; i L i
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' ;'lPuttmg in' th1s formula. km"; : \ ey
" | obtain(in agreement with the T. Kmoshlta 1959 year result) the contrrbutlon to the T e
I fw1dth from the inner bremsstrahlung of pomt-hke p1on i I - \

o ,Usmg the factonzatlon theorem we may generahzethls spectrurh mcludmg the lead-\
- ing loga.nthmlcal terms in all orders of perturbatlon theory (PT): It may be done in
K terms of structure, functions’ D(y, a)f2). In the case of photon spectrum D(l —zja) ..
’appears The functlon D(y, o) descrlbes the probability to:find a posltron with
< energy- fractlon v 1ns1de 1n1t1al pos1tron It may be: present in:form, of sum “of. non’—_ ‘
' ”smglet and smglet contrlbutlons D D" + D"+e Iteraftlon of evolutlon equatrons

1" Result of my’calculation of virtual correctrons (excludmg the ones related wrth mass operator) '

‘,kdlsagree wrth the T Kmoshlta result and have a form

E'M"/E'Mo!’ = 1+—[~6(v)ln-i‘-+‘ i,;‘Av?
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Let us. d1scuss the contrrbutxon of melastrc processes consldered above to the R,

ratlo of w1dths of posrtron and muon modes of plon decay, R,,,2

fwhere A s ultrav101et cut—oﬂ' The secon

: lterm n the square bracket thce larger than the
e correspondmg term m T Klnoshlta result ; :

I‘(7r N eV) + I‘(7r = eV'y) g
T pvy):




' z‘:A close attentron was pa1d to th1s quantlty some years ago. [3 4], but the correctrons‘ G
of emission processes in higher’ orders of: PT was not taken mto account Keeplng

v in mmd that quantlty P(‘)(y) have a property b
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S we may do an 1mportant observatron that as long as experrment is procced suchi

that no cuts on ‘energy of positron is 1mposed than no large logarithmic contrlbutlons - S
. appear.. However if the cuts are such that they y-integration is restricted or convoluted S
with y- dependent functlon some proportronal to large logarlthm L terms will remain. . '
oy Suggest now. that there exists some. mlnlmal energy Eik for detectlon of pos1tron An S

v

‘ addrtronal contrrbutlon(not consrdered in [4]) appears
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}:_For typrcal values zu.:
: ‘order 10 and is to be taken mto account on the accuracy level 0.1%. -
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0.1 ‘th1s add1tlonal contrrbutlon w1ll have a magmtude of '
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Panuauuounbm XBOCT B Tt z-pacna,ue H HCKOTOpblC KOMMCHTapHH :

K H—e yHuBepcanbuocru o

ldcnonbayx annapaT crpyxrypnbrx cbyuxuuﬁ peaynLTaT BBIUHCIIEHHSI ANIEKTPOH-
HOTO ¥ (POTOHHOTO CMIEKTPOB B PagHALMONHOM pacnane nuona 06061iten Ha nioGbie.
nopsmxu 'TEOPHHM BO3MYILEHWIl B IVIAaBHOM M’ CIEIYIOUIEM 32 HUM npubnuxenmun. |
JlononHuTeNbHblii K paCCManHBaCMblM -B_JIUTEPATYpE HUCTOUHHK pauuauuounux"

‘nonpaBox K OTHOLUCHH!O -LIHPDHH. EHCKTPOHHOFO H-MIOOHHOI'O . KaHA/OB - pacnana

nuoua CBH3aHHbIH C HBJIy‘lCHHCM BHpTyEU]belX H peanbublx (l')OTOHOB n-nap,. Kak:
n0Ka3aH0, IIOJ'DKCH 6blTb l'lpHHHT BO BHHMaHHC na ypOBHC TO‘!HOCTH 0, l% ,

Pa60Ta BblnonHeHa B Jla60pa1‘opuu Teopeﬂmecxou cbuauxu M. H H. Boromo-i
GOBaOl’lﬂl"l B TR S

g - E2-96.93
Radratlve Tall in rtez Decay and Some Comments S A

" ‘:to u—e Umversallty

The results of lowest order of perturbatlon theory calculatlons of photon and

'posrtron spectra in radiative T, decay are generahzed to all orders of perturbation -

theory usmg the” structure functrons method An addltronal source ‘of. radratrvev,

correctrons to the ratio of posrtron and muon channels of pion decays connected

-with emission of virtual and real photons and pairs is searched. 1t depends on details

of detection of final pamcles and large enough in magnitude to be taken mto account

;m theoretrcal estimations. on the level of accuracy 0 1%.

" The mvestrgatron has bcen performed at the Bogollubov Laboratory of

Theoretlcal Physrcs JlNR TR R
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