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~ 1. Introduction 

The inverse r -decay is one of t lie s np Lea t purely leptonicí 

processes 

~~ -/-Ve 
( 1 ) " 

beinG a cr08s-channel of the usual fL -dccay. 1ike the latter, jt is 

of great interest for theoretical and cxperjmental physics, because 
within a renormalizable gauge theory its cross 8ectjon may be calcu­

lated up to a ~e8ired accuracy and becauoc thc informatian extrac­
teà from tbe analysis of this process lo not affected by strong in­
teraction upcertainties. Therefore, the experimental data are direct­
ly related to the underlying propertics of the theori~s. 

'.'lithin the standard SU(2 )Le U(1) theory/1/ the Bor-n approximation 
of proceeà (1) is described only by d í a gram 1 cf Fig. 1. 

F1g. L 

Diarrarr,s of the inverse 

~ -decay process contri­)t ~_'t x-x butinc to the QED-part of 
e ~ " the cross-section with 

1 
8ccount of radiative cor­

rections. 

Th~ corresponding total cross sectjon ne['lecting the ~-boson propaga­
tor effects reads 

I':"~ ~ 
58 =~ (S-Jnp) 

7i S ) 
(2 ) 

where "G F ia the Fermi conotant, rne)~ are the electron and 

the muon masses ) S = m:+2me Ev w í th E being the incidentv 
neutrino energy in the laboratory system. 

8tn~ejhdt'uú~~ KHCmyY, 
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Reaction (1) has a rather high threshold, 

mZ-m: 
=Ev ~ EJhr = 

;.u2ln IO,~ GeV, 
(3)e 

which makes it accessible for o'::Jservation only at the most power-
f'uL modern ac c e l era t'o re of CERN and FNAL. About 600 events of reac­
tion (í) were collected in an exposure of the CHAm~-I detector/2/. 

The analysis of the data allows one to set rather strict limits on 
deviations from V-A interactions, on parameters of a second charged 
intermedia te boson of the SU(2)1 e SU(2)R e U(1 ) model, and on an 
upp er limit of the nruLt ipLí.c a t í.ve lepton number conservation. IIIuch 
more events will be recorded in CERN CHA1~I-II experiment which will 

be ready for exposure in the summer of 86. One c~n estimate the num­
ber of events of reaction (1) from the total cross-section ratio of 

process (1) and elastic ~e scattering, the measurement of which 
is tbe main goal Df CHAlffi.-II experimento One has 

lep-l: 
'= jO -S~ + fS;)/(I-m;/St,f{JlC!cC 

(4 ) 
r~ . 2L\

wher e ~& =SUl r::tW 
and 

f =G-:c;4~C = /VI;ffii ~~Bw 
(5 ) 

is Etnother basic paran.e t er of the theory equal to 1 in the a t and a rd 
theory with a minimal Higgs sector. 

At s: = 0.215/4/ ratio (4) equals 1,2,4,8 at E,,:::I 15,20, 
)0, 100 GeV and 4.7 being averaged over tbe WBB neutrino spectrum/)/ 

So, in a planned CHAlThr-II expoaur-e collecting 2000 tke -elastic 
events, tbere will be recorded about 10000events of the inverse 

P -d ecay , 
Such a large statistics allows one to obtain ricb and various 

information: to improve essentially all limitations derived in the 
previous experiment/2/, to normalize independently the neutrino flux 
and, what i8 more interesting, to realize a proposition of a model­
independent determination of f witb a precision of about 1%. 

The measurement of JP in purely leptonic processes ia free from 
systematic theoretical uncertainties unavoidable, for example, in 
the'determi~ation Df jP from the deep-inelastic neutrino cros~ 
aection ratio R=fi}/c, /Õ • The uncertainties are related with ancc 

impossibility to separate, with sufficiently high precision, three 
types Df possible deviations Df JP from unity: proper deviations 

caused by intrinsic properties of the theory, those induced by hig­
ber-order effects (radiative shift) and some unknown effects caused 
by structure functions or nuclear properties. In the purely leptonic 

processes the tbird effects are not present at alI, the second ones 
could be calculated completely, so that pro per deviations of jP 
could be derived from measurements without any theoretical uncertajnty. 

The calculation Df electroweak radiative corrections to the diffe­
rential and total cross sections of reaction (1), evidently necessa­
ry for realizing any precision measurement, is the main pur­
pose Df this paper. As a calculable observable we choos~ ~he muon 
energy spectrum, since tbe muon La b, energy E~ is directly rnea­
sured by a magnetic spectrometer and the angular acceptance of the 
spectrorneter is equal to 100%. Actually, we shall use,instead of 

E~ ,the dimensionless variable y === E)'-/E IJ • In view of the 
expected 1% statistical precision for the total cross section mea­
surement in the CRARM-II detector, the uncertainty Df a theoretical 
analysis should be lesser, say 0.1-0.2% • Obviously, for such a high 
accuracy one ahould calculate cross sections at least up to one­
loop corrections. The sufficiency of the one-loop approximation will 
be understood upon analysing the obtained resulta. 

We have already presented an expression for the.muon energy 
apec t rum in procesa (1) with a cc ourrt of or.e-d oop corrections/5/ . 
Those resulta were derived, however, under two unrealistic assuffip­
tions. Firstly, we used an extreme ~elativistic approximation 

S »m,t. that is obviously incorrect at enerries not toa far 

from E-lhr ,eq. (3). Seconõly, the f'o rrnu La e hav e bc en derived 
by assuming that events witb inner br-emaa t r-ahLung photons 

~e --)LVe ( 
(6 ) 

are not distinguished experimentally f r on, the radiationless events 
of process (1) (inclusive wi th respect to the r:.uon experimental c ori­
ditions). 

In this paper we iDprove the results Df rer./5/ just alonv. these 
two Lí.nea , Here we successively retai n m} as c onpar-e d to S, 
so tbe resulting express~ons 8re valjd ~p to threshold neutrino ener­
gies. A cornparison of two calculations ahoNa that the account of a 
rorvanishinf muon mass ia i~portant tD €uara"tee the required accu­
racy of-calculations up to E" = 100 GeV. in this paper we s t udy 
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also the influence of the bremsstrahlung photon registration thres­
hold on the differential croas 8ecti~n. Let us explain this point in 
greater detai1 • If the trjgger of an experiment discrirninates, for 
some reaeans (for example, due to background conditians), events Df 
process (6) wi~h a La b, photon er.e r gy E( greater than some thres­
hold value E( ,then the differential cross aection d.~aIt 

calculated for inclusive c~nditions is no longer adequate to the ex­
periment observable. Fram the dõali one .should subtract a croas 

section dôlreMlw'>w (W = Er/E~) corresponding to the contribu­
tion af discrirninated eventa with an inner brerns:trahlung photon. 30, 
~bservable is the difference 

d()fllf = druiJ. _ d~~rtml (7) 

d! dj d! uJ>W. 

In this paper we calculate just both the terrns in (7) rather than 
the difference (7) as a whole. Such an approach has been proposed in an 
analogous situation in ref./6~ It possesses the following advantages. 
Firatly, the croaa aection dõalt corresponding to ideal inc lusive 
experimental conditiona has an independent interest as a lirniting ca­
e e (ü) ~Wma.,c ) of a real si tuation and may be compared at m)« S 
with the res~lts Df previous calculations/5/. 3econdly, which is more 
important, it turns out fuat to calculate two terms in difference (7) 
separately ia a more easy task than to calculate the difference (7) 
as a whole. 

~s for the case of elastic ~e -scattering17,8/, alI the cal­
culations were performed within the 3irlin renormalization framewurk 
/9/, providing a unique approach to different reactions and the same 
normalization Df alI croas aections to the ~ - decay Fermi cons­
tant 11 fi} · It ia especially convenient for the analysis cf rela­
tive meaaurements where a comrnon factor cancela. 

Throughout the calculations we used the evident approxirnations 

!!1J: .( 2 5· (O-S" « 1 
5 -- . 

(8 ) 

and 

..f- c {6'{O-"~ { [or E.\~· {TeV,j,fL -. . .. 
W)i! (9 ) 

which drastically aimplify the resulting formulae and are very far 

from intrOducing an error greater than the required accuracy Df 
calculations. Tbe new calculation (not irnploying the extreme rela­
tivistic approximation) is essentially based on our previous results 
/5/. 'Within the approximations (9) the new calculations are required 
pnly for QED diagrams witb ernission of real and virtual photons from 
externaI lines, diagrams 2-4 in Fig., 1. The contribution of alI other 
(non-QED) diagrams can be taken from previous papers/5,f2~ 

Tbe papel' is organized as fo~lows. In 3ections 2 and 3 we pre­
sent analytic expressions for the first and second terms in eq. (7), 
respectively. In 3ection 4 we present tbe results Df numerical com­
putations by formulae derived in 3ects. 2 and 3 and a concluding 
discussion. 

2. Analytic expression for tbe differential muon spectrurn dõa1t 

Here we preaent the results Df calculation Df tbe differential 
cross section of the process 

~ (KI) + e-(pI) - jC{lCt) +Ve (P,t) I+((p)], 
(10) 

as a function of the variable Y incl~ding a~l one-loop ( fi ) elect­
roweak corrections. We remind tbat the quantity d6"oJi" correspon­
ding to tbe inclusive with respect to tbe muon experimental conditi­
ons, was found by integrating oVer the whole pbase-space Df the 
v( -system. This allows one to use the \Ir rest frame, whicb 

simplifies the calculations essentially. The result looks as follows 

der'; = l~ II - r + ;. ~ (te ,r;I}J
rt1 

(11) 

In e q , (11) 

[(1:)J~eE~6; :­
J( 

me
fe :: i.E 

lJ 

m~
-::.Y:L (12 )r = 2.,meE.., 
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and varies witnin th~ limita 
wher-e:t 

!lrre. J 
rç:,te +r ~ ~ ~ f+re. + 1+1e f::; 1. 

(13) ~ fr,J) = [ CiK(r)tThe -fl -decay Pe rsní. -oona t arrt is relateà to the totBl mu~n life ti-
m€ by tbe well~knQwn formula/9/ K::-~ 

L ,JGf)l~-~ _8 IlleL ~1+ ~ (25" _Jít ,1
 
~ W?í3 {1 m;Jl .i'J( 't ~.
 

-{H} 
Tbe derivation Df an explicit eXprea~ion for ;:a(~)~~) was carri­
ed out witb the aid Df the algebraic comput~r system SCHOONSCHlp/10/. 
The program Df analytic rnanipulations written for this purpose ia 

essentially analogous to the program described in detaíl in rer./11/ 
If G;~) ia used for the cross section normalization, tben, ac­
tually, only "QED -dí.ag'rams 2,3,4 of Fig. 1 contribute to ~(fé)r, ,/) • 
The contribution of alI otber weak loopa ia absorbed by 4f4) . (Tbe ex­
traction of the QED-part from the gauge dependent diagram 2 o"fFig.1 
is unique, and it is done as in refs./7,S,11-lJ/)In tbis sense tb~se 
electroweak corrections may be called the radiativo ones, but one 
ahould not forget that only compl~te calculations of alI diagrama 
prov'e tbat just tbe quanti ty G~Â..) 'na tura L'ly appeaz-e as a norma­
lization factor. For defíniteness, below We ahall Use th.e name "ra­
diative c or-rec t ons v,ã 

Tge functi-on Fa.. (re) r, ~) o an be wri tten in a rather compact 
form 

F,Jt;)l;ff) = O-rJ[(lti t;-Z)en~- ;)+E1l f& (1-/1) 

-Li.z{r) +JJiy)+lJt(f:}) +I (I-r) k (l-rJ]
 

+L(i+3r)fú (,-r/1) - Li (2:2) -fJJl~ 12.7
 
.l L~ ~ f-( :l 1-r r f-r1 

t P.{~y) - fi (r;!)&r - a(t;l )trJfe t ~ (J;!)!hj 
t'Ps(t;1)&~-ff) +fi (1;11P- P&-(J- p) 

trs} 

are polynomials- in ~ anel 

t 
(16)4 (x)= - fBn~-xV ,. 

Pcrlynomíal c~efficients cf ~. (t,:f) can be conveniently 
defined by the Table. 

Table. Coeffiçients CtÍl 

-3 -2 -1 O t 2 

1 _1 r:~ 
36 

r-tr+ 1r)
(2. 2. 

_1. r-frt:- 1r3 
i2 6 

., 'J1. .... lf.r+ 1rt. 
36 8 8 

_11 _ir 
12 'f 

I 
If 

2­ o 1ft. 
~ ir - 2rt L _1r+i"'f + 

( 
r o 

3 /;r3 ,f2 
(I-r) r- Jrt _l­

3 O O 

4 (J r.l r(4-~r) 3 ri.
T 1 o 

5­ 1 r3 
6 

f'­)--O+r
'I f (1+3r) _23 + ir_ ~r.t 

12. it ,2 -1 O 

06 . o l rL 
6 -f(f +f) fa +r) 1 

1, o 

fJ 7 



In the extreme relativistic regime, .s »m) ,eq. (15) where the function € (t:r) gives the efficiency Df photon 

becomes much simpler registration by a detector. Because the explicit form Df ~'(Ey) 

is unknown for us, we replace it by the step function here 

~ (Ô,ô,t) =- ~&re -[ltt(f-1)-jtn, + f + lrJ!tJr~j1nj 

+J[4OJ-Lilt)-&to/l- (~1 + h)tn('1)-1t-~i+.i:'~ 

where the symbol 8 signifies that the corresponding mass 'lias 
set equal to zero everywhere except logarithmic-funcion arguments. 
Eq, (17) coincides analytically w.í.t h eq , (12) of ref /5/ and leads 

to the well-known expression for the total cross section in the 
one-loop approximation at 5 ·»tnl.. /13/

/' 

(J,41 =.26" fI + d.. (li + 1. P1tre - 1(ft)J (18)
1:ot o 1í J.ij 3 6. 

So, eqs. (17) and (18) control the correctness Df an extreme relati­
vistic approximation Df the exact formulae (16), derived for the 
first time in this paper. 

J. Analytic expression for the spectrum «: /J.l L>w 
The second term in eq. (7) 'lias also derived with the aid Df 

anothêr SCHOONSCJ{IP program realizing a straightforward integration 

Df the modulo matrix element squared Df the bremsstrahlung process 
(6) over all angular variables. Along this way we intensively used 
the results and methods Df ref./14/. As a byproduct, at an interrne­

diate step we derived an expression for the double differential with 
respect to ff and W cross section which we also present in 
this paper. With ~ts aid, in principle, it is possible to imprDve 
the account Df experimental conditions Df discriminating events with 
internal bremastrahlung photons replacing the aecond term in diffe­
rence (7) by 

lc.>1'II~ 

dõBrem = f t1~ E(E()dw)
1dw d3 O 

(19 ) 

~ for E,>E( 
é{Ey} = { O

(~I' for Ey< E( (20 ) 

leading to the second term in difference (7). In conclusion of this~: section we list expressions for dx.~!rem and dÜlrem Iw:.>w • The 
double differential apectrum reads 

;i 
I 

I 

ri~rtJn =2~; L5t + ~1[3r-3r;y+{3r~+~r+lr)~)L1
I ~ 1 .' 

+~[-~; -,2r+(1+~f)r·{r+3r+a+ir)I)L] 
'[ rI (j4. ~) I {3 I (., S)L] 4-i+- --- --2r -+ --r--u- ---f w +­wJ 2. 1. 1 Z 14 2..4 i-r

/ 
t 

+1. [~ + r:L(I-r) + fr_lr~J.i - .29 + ~ r + (l-r)L ] 
w 633 '1jJ.. l' 1. / 1 11 lf W 

+w(r l 
_ r~ + 1) _-C + rl1+ !:..)i _r 1 _1 + ;}

l631 ~JJ. 12 3Jj .2 [1 i. J'- i.J 6 4 )(21) 

with 

úJ =W+d ) i; ~ r!I/(-r.!L ~)w . (22 ) 

It may be easily integrated over tu within kinematical limita 
under the r es t r í.c t on W ~ W » I; • The result iaí 

I dÕ&-em J - 2~ ~ Fi (r) LU):f ) , (23 ) 

.~ W>w 
r 
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" _) " )[ / OM i:1.. o: a1.áf-rf t. Lw) ,_. ftl)~
Fg (Gw>::f -=~-r l U~ w CJ~r:W~1) +uJlr-d- -J"L.t(r-t J

;~:(E~) =:':li -, =: (/-r}~J 
I 

~ (re,rJJ;, 
.r (27 } 

f-w+(f ~ir)[Ll{f)~ 4t(j}+Li{-f1-kt{-ft}] . 
,: 

ft7i "·)[w rr r)_ I J" /3 / )'J t. J) s; Va-r
} ~/(E..)=: ~ = f, (f-rYfFc(r;W11J,: 

.(28 )+1t'1-r t<j rt - , -1 -r(:~-.€1 (,-1JUL - r 
In the .ext r eme relativistic regi-m.e (27) becomea-\-rr~ _ rtÚ.c) + f (4+!r) _. .8 +.!r _ ~ r-lurfA 4-[t

L6t 4t ~ 11. 'f s. lijl w 2ô; (t:d) = J (i'J _ gen2E~ _ 'K ) 

+t(Hjftt H -I-~ (w+r)- I fr ... (f-tr)(W+ f }) 
'1i \ /lf 3 me 6 . 

(29) ,-rA ~- W1 , In Fig. 2 the correctionB to the total cross section (27) and (29) 
Z are shown for a wide range of incid~nt neutrino energies Ev frem-!lI f'! r I) - If! (lo ( r) r 

tbe re8ctiona tbreshold lD.9 GeV to 1 TeV.+w ç fi! + Bt -tI( + W 3J~-1t f-t ~ + !l.J (24) 

I f' J r3 r2. (3 !') r" (1 J)+ - +- -:-+-r <t: -.l-r 
6 lt q33 't31. 1.-.3 ia i 3 . 

+ 1- + r'r + .! r#.. _ 1 (11 +r) ti + 1. ti!...
8 'f 9 i 3 (}!l'l a t 

w-í t h 

€-O =W-+'1.4 11 
4. Discu8sion of numerical resulta, conclusiona 

Formulae of Sects. 2 and 3 were reolized in a FORTRAN program 
to compute numerically Y -apectra and the total cross section. 

For il~u8trationB i~ ia convenient to define dimensionlesB 

radiative eorrection factors 

F1g ..2.Di tE ) =- dlrJ /dj _r, d. O-r)-i f (re r li) The .radiat-ive <mrrectbm 
tt V ~)1 do-" /dg 7í a) '(J , fi: (E~) calculated(25) r 

by exa~t (solid line) and 

Ir ext~eme rélativlstic {~as­
hed line) :f'.ormulae.bA (Ev tl) = r1ff'i /r!i. =- ;; (f-r'F' Fe (~w,' ), 

6 J4-, ti"",! ,13 J' (26 ) 

1-110 



As, 1s s e en up to E V = 100 GeV, there is a s1gn1f1cant diffe­
rence between exact 'in 1T1;t.) formula (27 »and éxtreme relativis­
tic eq., (29), calculations. Near the maximal intensity Df the CERN 
neutrino WBB, EJ~ = 15' GeV, the approximate correction is three 
times smaller than the exact one,which evidently nec P9sitates the 

account of nonvanishing ~ in calculations Df radiative 

corrections. 

7~ 6~{Ey).% Fig. J. t. 
6 The correction _ DR (Ev) calculated 
5 

at different . f ó va Lues , TheL. 
numbers near the curves are incident 

2 
3 

neutrino energies in GeV. 
1 

1115 25 50 100 200 500 1000
 
Ev.GeV
 

In Fig. 3 the correction (28) is shown for the same energy 

range and at f( c 0.5, 1 ..0 and 1.5 GeV. As 1s ~een, the qua!:,ti ­

ty ~t (E ) increases wi th increasing Ev and dec r eaa ng E(v í 

The corrections averaged over the WBB-spectrum are 

::: -2.7%,<b;;(Ev)> 
1.0% at 0.5 GeV •E(<~t(EJ) 

(30) 

So, the resulting radiative correction to the process (10) under 

t,he condi tions of CHAillvI-II e:x:periment is -3.7% that is much greater 
than the proposed statistical errors in the measurement Df the to­

tal cross section ( "'6"/6' ~ fOfo ) - and parameterJ(AJ/p = 1°10 ). 
From the above analysis we draw the main conclusion Df this 

paper: radiative corrections to the inverse )L-decay are rather lar­
ge in the above sense, and their calculations should be dane by u-· 

s~ng formulae exact .in n?~ , i.e.,avoiding the approximation 
~t « S and taking into account the thres~old Df discrimina­

tion of events wi th brel11sstrahlung photons, Er . The neglect 

12 

~I 

.1 

Df these corrections in the data processing ~ill lead, for example, 
to a systematic error in the determination Df jP 
higher than the statistical error in the measurement of jP 

To obtain a more detailed information about radiative correc­
tions, in particular, about the accuracy leveI Df the performed 
ca1culations, 1et us analyse the corrections (25) and (26) differen­

tial with respect to Jf 

0.5 ~ 
I 

Fig. 4. 

Radiative corrections 

~: ( fJ I ~ ) a t different 
initial neutrino energies 

E~ as functions of 

the variable ! 
The numbers near the 

curves are va1ues Df E~ 

in GeV.
25 115 

Ôa(E~1 Y~,% 

Fig. 5. 

The corrections Si ( f v ) ! ) at
 
different initial neutrino energi­


es E oJ and at E(:::l 1 GeV,
 
as a function of the variab1e l .
 
The numbers near the curves are
 

values of E li in GeV.
 

L. 

7Lb IE y ,YI,% b

0.5 

6 
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In Figs. 4 and 5 corrections FJj,.t(E IJ11J and te (EiJJ1J 
a t E ( = 1 GeV are sbovm for four incident neutrino energies 
E \I = 15, 25, 100 and 1000 GeV. Due to corrections tbe t -distri ­
bution flat in the Born approximation is distorted. Near tbe kine­
matical boundaries /ftnin = r and ~/YItl'X = 1 tbe correction 

~dt becomes negative and large. In botb cases tbis'is tbe' 
usual infrared bebaviour. Tbe minus-infinity trend of the correc­
tion is due to tbe kinematic p08sibility of emission of only very 
soft pbotons in definite pbase space subregions. There tbe large 
positive contribution of hard pbotons is suppressed. So, when
J'" 1, the energy is carried away by the muon, and the phas e a pac e 
available to the v{ -syetem beo omes very smaLl , When d ~t1MÍJ1, , 
from the analysis of kinematics one may conclude that the neutrino 
tries to carry the energy E - E.fV ' and again the photon phasev 
space vaniebee. In the infrared regione the contributions of higher 
perturba tive orders are not amall. Tbe summation procedure known 
as exponentiation i8 justified here, namely, the replacement 

{+ C;;-;f (Ev,j) => e 'S-~t (EJ.!! 
(31) 

takes, witb a bigh precision, account of higher order terms. 
If the replacement (31) is continued over the whole region 

of Jf ,we ahall make an error, but due to the smallness of 
SJt at intermediate i the introduced error is lower than 

the required accuracy of calculations, 0.1%. The other term, 

0I (E v ,1) ,ie sufficiently small by i tself ( <. 3% for E 'J ~ 
200 GeV), hence the error Abj caused by the neglect of terms 
of higher order in ol is also of an order of one tenth of 
per cento So, the expression 

~ -=.26; (i-r) [e ~il.U(EJ.l) - b"8 (EJ' d ~ 
(}2 ) 

ensures the clainned accuracy of calculations of an order of 
0.1 - 0.2%. We note that as a reBult of the exponentiation, the 
~ -distribution changea ita flat shape to a bell-like shape ,going 

fast to zero in narrow vicinities Df kinematic boundariea. As 

The vaniehing of ~~ ie a consequence of the replacement (31) 
taking into account that ~Jl,~ - 00 as j-I~J J'H4-?f • As an. 
example, we presented in Fig. 6 the differential distribution 
(i6;)-'dfl'/dy ai two values of E~ and'E( = 1 GeV. The 
deviation fr~m the flat shape ia viaibly amall, and whether it 
will be noticed in future experiments or not depende on concrete 
experimental condi tions, in particular, on <E,) ':> and Er. 

Fig. 6. 
________ ~j~~O??:~-------- The muon energy spectrum 

in the inverse ~ -decay at 
~I~ 

I- __ E",=15GeV
1------------

Y
o
 

two initial neutrin~ energi­

-I~I es calcula~ed with (solid 
0.5I lines) and witbout (daahed 

lines) radiative corrections. 

0.2I 

0.5 

In any case the set of formulae presented here together with 
formulae of refs./7,8/ for elastic ~e -scattering allows 
one to perform, with a sufficiently high accuracy, the procedure 
of radiative corrections in the analysis of the future precision 
data of CHARM-II experiment on the inverse ~ -decay and elastic 
~ e -scattering. 

The authors are very much obliged to K.Winter for ralslng 
this problem and also to A.A.Akhundov, T.Riemann and A.N. Roaanov 
for fruitful discussions and critical comments in reading the 
manuacript. 
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5apnHH a.~., UOKyqaeBa B.A. E2-86-28ü 
3HepreTH~ecKHH cneKTp MWOHOB B npo~ecce oõpaTHoro 
~-pacnana 

BblqHCJIeH 3HepreTHqeCKHH crtex rp MlOOHOB B nporrec c e oõpa-raor-o 

Jl-pacnana. Pac-re r BbInOJlHeHeH c TOqHOC TblO no OnHOrreTJIeBbIX 3JIeK­
TpOCJIaÓwx norrpaBoK õe3 npeHeópe~eHHB MaccoH MlOOHa H c y~eToM 

rropora per-ac rp auan <POTOHOB BHYTpeHHero TOpMo3H'oro H3JIy~eHHH. 

TIoKa3aHO, qTO B YCJIOBHHX 3KcrrepHMeHTa CHARM-II /UEPH/ CYMMap­
HaH rrorrpaBKa K nOJIHOMY CeqeHHlO COCTaBJIB€T-4%. 

PaóOTa BWrrOJIHeHa B flaõopaTopHH TeOpeTHqeCKOH <PH3HKH OMHH. 

Ilpenpaar OÕ'be,lJ;HHeHHoro HHcTHTYTa n.q;epHblx HcCneAoBaHHH. ,lly6Ha 1986 

Bardin D.Yu., Dokuchaeva V.A. E2-86-280 
Muon Energy Spectrum in Inverse Jl-Decay 

The rnuon energy spectrum for the inverse ~-decay is calcu­
lated up to one-loop electroweak corrections, avoiding the 
neglect of the muon mass and taking into account the registra­
tion threshold of inner bremsstrahlung photons. It is shown 
that under the conditions of new CHARM-II experiment at CERN 
the overall correction to the total cross-section approaches 
4%. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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