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For IssI &2sr, the contour of Fig. 1, which is indented at the
(simple} poles of the integrand, can be used. (The cut along the
negative axis of reals makes possible immediate use of the Stirling
asymptotic expansion of logr(s)' to show that the integrand
vanishes on the arcs as the contour recedes to infinity. ) The
function f(s+o) has a simple pole at s= 1—fr with residue +1,
and r(s} has simple poles at s= —n with residues (—1)"/n!
Consequently, we have

F(o, a) =r(1—g)a' + Z, f(cr—n)a".
" (—)"

sssseo n t
(4)

I ~ ~ I I ~ s I

This is patently an analytic function of 0 if 0 ~& 0 and for all non-
integral 0.

If now fr=m, a positive integer, although r{1—o}a~ 1 and one
term of the series in Kq. {4)become infinite separately, their sum
remains finite. We have

( )m
—1

F(m, a) =lim r(1—a)ae + g (g —yg+1)a~
0'~m (m —1}!

( }rs (-) -1 r'(m}+ &, g(fr —n)a"= C+ —loga a~ '
ss mrs-1 r(m) r(m)

( }ss+ & —,g(o —n)a",
ss lrs —1

where C is Euler's constant. Therefore, by the principle of ana-
lytic continuation, Kq. (4} holds for all o. The series converges
absolutely if

I
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Equation (4) readily yields the differentiation property of the
Bose functions:

8"F(o., a)/Bce= (—)"F(e—n, a).
When a~0, it is seen that F(o, a) diverges as a I' '~ if fr(1,
and as log(1/a) if a=i, and of course converges toward g(o) if
fr & i. If 1 &o.&&2, then F(cr, a) has an infinite slope at the origin
although the function itself remains finite. Clearly, the origin
a=0 is a branch point for all the F(cr, a).

The series in Kq. (4) converges quite rapidly in the neighbor-
hood of a= 0 for positive a which are not too large. For example,
with an accuracy of at least 1 percent when a&~ 1, we have

F($, a) = 1.77a & —1.46 +0.208a —0.0128a,

F($, a) = —3.54al +2.61 +1.46a —0.104a' 10.00425a',

F(5/2, a) =2.36al +1.34 —2.61a —0.730a +0.0347ae.

These functions, together with e, are shown graphically in Fig. 2
for the range a ~& 1. For a&1, the F(a, a) are conveniently evalu-
ated by the familiar series of exponentials.

The author wishes to thank Professor F. London for his in-
terest in this work.

* This work was done under contract with the ONR.' J.McDougall and E.Stoner, Trans. Roy. Soc. (London) A237, 67 (1938).
2 E. C. Titchmarsh, Introduction to the Theory of Fourier Integrals (Oxford

University Press. London, 1948), pp. 7 ff., 190 ff. G. G. MacFarlane, Phil.
Mag. 40, 188 (1949).

3 E. T. Whittaker and G. N. Watson, Modern Analysis (Cambridge Uni-
versity Press, London, 1947), p. 276.
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~HE principal radiations emitted in the disintegration of I' '
have been organized into schemes by Metzger and Deutsch

(M.D.)' and by Kern, Mitchell, and ZaGarano (K.M.Z.).2 These
are shown in Fig. 1, and it will be seen that they include essentially
the same features and differ only in the soft beta-ray branch.
However, a number of less prominent features remain to be ac-
counted for. Brosi et al.' have found that a small fraction of the
disintegrations lead to the 12-day metastable level of Xe' '; a
gamma-ray of an energy approximately 720 kev occurring in
about 5 percent of disintegrations has been discovered by Cava-
nagh4, and subsequently reported by Cork et al. ', and by Zeldes
et al. ;6 Cork~ has produced a convincing photographic spectrum
showing E and I conversion lines due to a 177-kev gamma;
Zeldes' has produced evidence of a weak 810-kev beta-ray. All
these radiations, except the 810-kev beta-ray, have been as-
sembled by Cork' into a scheme which must, however, be very far
from the truth. As the authors point out, there are wide anomalies
in the intensities. For instance, in one branch the 600-kev beta-ray
which arises from 85 percent of the disintegrations is shown fol-
lowed by the 723-kev gamma-ray (5 percent) leading to the
metastable level (1 percent). Moreover, the scheme places both
the 637- and the 364-kev gamma-rays in the soft beta-branch,
although M.D. have shown that only the first of these is asso-
ciated with the soft beta-ray, the other being in the 600-kev beta-
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F16. 1. Decay schemes for P»: (a) Kern, Mitchell, and Zaffarano

(K.M.Z.); (b) Metzger and Deutsch (M.D.) with proposed additional
br', nches (dotted).


