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Abstract 

The e leotromacoetlo traoaltlon A -+ ~ wbloh I• lnter ee t1 n1 In lnveetlgatlns 
poeelbllltlea o f experimental deter mln1>tlon o f tlae :'2: 0 

particle l ife time and o f test ­

Inc obar1e Independence for etrance partlolee ( r eaction• A + He~ .. :ED + He~, 
A + d ... :ED+ d) Ia oonaldered . 

A part of the matrix element corresponding to the electromaqnetic transition :'2:0 
.. A + y can be 

written in the form/11: 

a± • 1 or y
5 

dependinq upon the relative parity of :E 0 and A . Owinq to the gauge in variance the term 

g(k2) kll does not contribute and h(O) = 0 . The probability of the decay is thus determined by the only 
quantity f, possessing dimension of the magnetic moment. 

The direct methods of measurement of the lifetime of :'2:0 (by decay distance) can turn out to be inap -
plicable because the lifetime of the :'2:0 particle is very short : 

-=---r 1T 

e 
i.e. 

M being the nucleon mass . 

llo= ~ 

( ~ "3 (-f )2 kev) 
llo 

The evaluation of the quantity f similar to those of the magnetic moments of hyperons in the 
paper/2/ yields f "" 2 p

0
, if we assume the coupling constants in interaction of rr- mesons with 

hyperons and the cutoff momentum to be similar as in the case of the interaction of rr - mesons with 
nucleons. 

From reversibility considerations it follows that the transition A ... :'2: 0 for small k2 (k2~ m2 ) 
1T 

is determined by the same quantity as the decay, since f (k2) .. f (0), h (k2) ., 0. To define the 
lifetime of ~0 it is natural therefore to use an inverse transition which can be carried out in the interac­
tion of the A- particle with electron and the Coulomb field of a nucleus. This idea is similar to that of 
Primakoff on the determination of the lifetime of rr0 meson/3/. Such possibility of determination of the 
Ufetlme of I 0 has been pointed out also by I. Y .Pomeranchuk and I.M.Shmushkevich/41 * · 

* The author Ia .,ateful to M.I.Pod11o reteky and L. 8.0\tun fo r the Information about this paper to I.Y.Pomeranohuk 

fo r k indly dleoueelon. 

--- -- -- --~ 



4 

Since in collisions of A particle with nucleons the transition A .. l:0 is possible owing to strong 
interactions, the cross section on nucleon being about JO• 26, see/5/, then it would be most natural to 
use the A - particle excitation in colliding with electron. The corresponding differential cross section 

d (1 "' 2 « {2 ~ a « f2 .i2_ 
k T 

l 
"'"'137 

k2 
T = --- . is the energy transferred to the electron if in the beginning it was at res t. Howevet , the 

2me 
threshold of the reaction A ~ e .. I 0 + e is about 170 BeV. Differential cross section for the exci -
tation of the A- particle in the point Coulomb field is 

dJtl _ z2 .. f2s(t)~ 
k 

PA PI 
_ z2 .. t 2 s(t l d cos a 
- k2 

cos0j ~ PA ~ 2(1<. pA) (I< PI,l 
S(t) .. 1 + f3 Af3I cos 0 - k2 fi,l,'£ I + 

PA P'£ 

PA 
{3A"' p -r. . f3r~ 

A fi, I 

rn A m'£ 

fi, A fi,'£ 

All the quantities ore in the Lab.sys., ( t) correspond to the t relative parity of A and I.0, 

For the case of a nucleus it is necessary to introduce the multiplier F2 (k2) into the expression for 
d a 1 where F(k 2) is the form factor of the nucleus which can be determined from experiments on the scatte­
ring of electrons on the nucleus. 

By introducing the quantityS .. P A - Pl:/pA • ( M I - M A ) MA /p2A and assuming that S << 1, 

fJA• f3l: = {3 it is e-asy to obtain for small angles ( Just these angles give the main contribution into the 
cross section) the following formulas : 

d a<+> ... z 2 • f2 f32 a2 
d e2 

< s2 t s 2)2 

2 
d 17(-) .. z2 . f2 [e2 +.52(1-{32)] d 6 

(52+ 82)2 

d a da da 
From the formulas obtained lt is seen that -- ( -- .. TT -- ) has a sharp peak for e .. 8 

d e 2 de2 d n 
wfth the width - S and the total cross .. section incre-ases slowly (logarithmically i. 

( ~ > - z 2 • t2 I 4 s 2 
d e 2 

.... 

tncreaE 
cross~ 

corres1 

exch01 

where 

energ· 
it tun 
z=9' 

I-

a tar 
nite 
take 
stat· 
mos 
giVE 

one 
ati• 

fc 
a 
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increases fast with the energy increase of the A- particle and can in principal exceed ( for 8 ,..., 8 ) the 
cross section of the transition A .. '£0 owing to strong interactions. It is not difficult to evaluate the 
corresponding energy of the A-particle. We assume that the strong transition A .. '£0 is connected to the 

. 2 
P A d 8 2 

exchanqe by quanta with the rest mass m. Then it is easy to obtain that ( d u) strong"' u
0 
----:2 2 62, 

m (1+~2 
m2 

where u0 beinq the total cross section. It is natural to assume that a0 does not change strongly with the 

enerqy increase and remains of the geometric order I u - 2 71 A 213 I0-26 cm2 /. Under these assumptions 
0 

it turns out that du (electromagnetic) becomes of the order of d u (strong) for PA - 20 BeV, 8 - w-4 and for 
z • 90, A .. 200; the recoil nuclear energy in this case is -50 ev. ( We assumed f"' 214>, m .. 2m" ). 

It is possible however to decrease strongly the contribution from strong Interactions if we choose as 
a tarqet nuclei with equal number of neutrons and protons ( I3 = f) ), since for the system z with the defi -
nite isotopic spin I and I3 .. 0 the transition A -t- z ... ! + z is forbidden if the isotopic spin invarionce 
takes place. The presence of Coulomb forces leads to the fact that the nucleus states are not exact eigen­
states ofJ2 , i.e. there are admixtures of states with other !.From this point of view Hej and deuterium are 
most suitable. For He1 it con be assumed that I He~ >"'II "' 0 > + y I I : 1 >. A rough estimation 
gives 1 y 1 2~ w-3. 

If we restrict ourselves to the really measurable angles (.) -0,5° which corresponds to p A -3 BeV 
and to the recoil energy -0,2 MeV then when I y 12 AS IQ-3 we obtain for He~ by analogy with the evalu ­
ation made above: 

(~) 
d e2 electromagnetic 

~I 

( in evoluatinQ we do not take into account the interference. But it is easy to write a general expression 
for du too). Thus, under the conditions indicated it is possible in principle to separate experimentally the 
electromagnetic transition, through the cross sections- w-30 cm2 have to be measured. 

Besides the coherent strong transition considered non-coherent processes, for example 
A+ Hei .. He~+ n + I-0 will occur. By choosing events with the low-energy nucleus recoil we con de­
crease the contribution of these processes. Furthemore, the angular dependence for such processes will be 
comparably smooth, as in the case of bremsstrahlung of the A- particle. The latter con be apparently neglec· 
ted. 

The author is grateful to the participontsof the seminar of the Prof.M.A.Morkov's group for the attention 
and to L.G.Zostavenko for the discussion. 
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