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It was pointed out in a recent paper (1] that the energy distribution of unstable parti-
cles w(E) may possibly correspond not to a first-order pole, as is usually assumed, but to a

pole of order n:

w (E) = C[(E - E)2+ (I/4)]" (1)

In order for these values of wn(E) actually to correspond to the energy distribution of
the unstable particle, it is necessary, of course 2], that the decay of such a particle be

.01 .
monotonic s lee.,
[an (t))/at <O, t € [0, ) (2)

where Ln(t) = Ipn(t) |2 is the law of decay of the unstable particle with energy distribution
(1). In (2 we presented a complete description of all the energy distributions w(E) of the
unstable particles, i.e., all the w(E) for which the monotonicity condition is satisfied. We
can prove, by verifying the necessary and sufficient conditions indicated in [2], that the

wn(E) belong to the class of energy distributions of physical systems.

It is simpler, however, to prove this directly. It was shown in (1] that 2)
r n-£-1 (n+ £ - 1)¥n - 1)
P (t) - t Z( [ [ (5)
;, gt (n-17 -1 en - 2)!

and consequently
- on=1
()  p 1 ﬂrz<g nkl ny k- 1)i(n- 1)
T ne’q’i 3 % n - kK- 1)'ki(2n - 2)!
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Inasmach as it is obvious that

n-1
-k-1 1 1}

{(n-k-Lki(en-2)! =

to prove (2) it is sufficient to show that

-1-1 , . B3 12
< ) ny £ - 1)n - 1)! >f>_jgﬁh> n—l-l)(n+l-})é;1'- 1!

-1 -1ufen - 2)! = (n-1 -1 on
For the proof, we make in the right side of (6) the substitution L' = £ + 1 and then

<>-12n_z—l)(n_+“l>’(n'l):=

n-17-1nHen - 2)!

(7

n-1 '

_Z _lj_gn" L (n+ 2' - Vi(n - 1)!
- h n+ £' -1 (n-2' -1 Hon - 2)!?
£'=1

Thus, (6) is equivalent to
e\ L (n - 1) n-4-1 £ - 1)%n - 1)! 21 ]
<> T’_‘g- %‘i*z > Tr(ln-+l-1))!l§1(12n-)2)!l:1-n+l—l >0 (8)

21 n-f-1
n+ £ -1 n+ -1 = (9)

But

1 -

since £ = 1, 2, ..., n- 1. The inequality (8) is therefore true, thus proving (6) and con-
sequently also (2).

The energy distribution corresponding to a pole of order n is thus actually acceptable,
for arbitrary n, as the energy distribution of an unstable particle, inasmuch as the decay law
is monotonic.

I am grateful to L. M. Khalfina for help.
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1) This condition is not metnioned in .

2) Only the principal term of the decay law is written out in (3).
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