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about six months, the bazasr ghee is usually
seldom stable for more than a fortnight. Apart
from the question of vitamin A, rancid ghee has
no market value and therefore in an agricultural
country like India preservation of ghee for suffi-
ciently long periods of time is economically
important.

Millk fat, like all other fats, does not absorb
oxygen as soon as it comes in contact with it hut
passes through an induction period. At lower
temperatures this period is considerably longer.
Presence of moisture is detrimental as it hydro-
lyses lecithin to trimethylamine, which, in turn,
produces a fishy odour. A measure of the length
of the induction period will furnish a wvaluable
index of the keeping quality and freshness of a
ghee sample.

Acidity is another important factor determin-
ing rancidity. Sweet cream butter may be
stored for long periods with very little change
in flavours.??  Cold storage of milk fat is advan-
tageous in that it prevents the development of
acidity, but it also prevents the destruction of
lipase due to low acid concentration. Lipase
liberates the lower and volatile fatty acids which
are responsible for ‘off ° flavours. Thus, butter
preserved in the cold gets rancid in a compara-
tively short time when raised to room tempera-
ture,

Inert gases have been extensively adopted for
the purpose of preserving fats. Carbon dioxide

20 Rogers, Proc. Third. luterrat. Cong. Refrigeration,
1013, 2, 667.
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(15 per cent.) retards the onset of rancidity in
beef fat stored at 0°C.3 However, according to
some authors,3 carbon dioxide cannot he con-
sidered as an inert gas for dairy products contain-
ing milk fat since the increased acidity hydrolyses
the glycerides into fatty acids.

In connection with the development of ranci-
dity in ghee it may be mentioned that enzymic
action plays very little part as these are destroyed
during its preparation. Some workers do not
attach much importance to bacterial action as
well. Jensen and Grettie®® have reviewed the
general question of the action of micro-organisms
on fats. It is not unlikely, that micro-organisms
play an important role since it has been men-
tioned by several investivators that the develop-
ment: of moulds has an adverse effect on the
stability of milk fat.®® Rancidity can be caused
by ‘Ps. fluorescens’3® This conclusion is further
supported by the fact that the storage of ghee in
unclean vessels leads to its spoilage. The bene-
szi_cial action of zinc is noteworthy in this connec-
ion.

Milk fat contains higher alcohols like sterols
and lipoids like lecithin. A study of the effect
of these constituents on the stability of ghee and
vitamin A may lead to very interesting results.

30 Y.ea, /. Sov. Chem. Innd., 1938, 52, 9T.
1031331-Io]m, Wright and Greenbank, /. Dairy Sei., 1927,
2 Jensenand Grettie, 04/ and Soap, 1933, 10, 23,
3 Bevis, /. Soc. Chem. Ind., 1933, 42, 417T.
'3 Derby and Hammer, Jowe Agr. Expt. Station
Research Bull., 1931, No. 145,

RESEARCH NOTES.

MATHEMATICAL AND PHYSICAL.

Determination of Dirichlet’s Series Satis-
fying a Functional Egquation.—[lecke ({Mafh.
Annalen, 112 Band, V Heft, pp. 661—699) has
solved a very general problem (the particular
case of the Riemannian Zeta-function being
determined from its functional equation had
been solved earlier by Hamburger), concern-
ing the determination of functions satisfy-
ing a functional equation analogous to that
of the Riemannian Zeta-function and some
regularity conditions. ILet A, %, be +ve constants
and r = + 1. Leb e (s) be such that (s — k) b (s)
is an integral function of finite order; and

| @71) “I(s) $(s) = Ris) = rR (k=s); and let g(s)

A
be expansible as a Dirichlet series of the

. € . .
special form X 7-1}’! which 1is convergent for
some value of s. Tach of such functions qS {s)
is said to belong to the signature {A, k, 7}. The

problem he has handled is the determination
of the number of linearly independent ¢'s.
To each such function <;b, another function
f (7) is made to correspond. f (7) is defined in the

— 2

[ee)
following manner. Let F (x) = .i_',’ ty e

Then by means of Mellin's integral it is also
= —1—— R(s) ds where the integral is taken
27 x5

o

along the line R (s) = g, {¢ (s) converges abso-

2\ -4
lutely fors = oy}; and Gy = (Tw) I'(k)a, where

o =the residue of ¢ (s) at k. Then f (7) =
7Cp+F (—i71) where + = —i7. The condi-
tions which are satisfied by qS (¢) give rise to
corresponding conditions which should be satisfied
by f (7). The conditions (regularity conditions
are omitted) are
1
5 107)

g =T (7).

[ The equations are analogous to those satisfied Ly
elliptic modular transcendentals for A = 1.] He
has shownin a natural way that the problem for

is identical with that of f. The results that he
obtains do not assume the acquaintance of the
general theory of automorphic functions ; he only
uses simple theorems on conformal representation.
The results he obtains are the following :

(1) f(r+A) =7 (r)

I when A >> 2, there exists an oo of linearly
independent ¢.

II. when A = 2, the number of linearly inde-
pendent ¢ = [-Z—] +1, for r = 1, and
E-2

4
such ¢ exists.]

The case when 0 <A <C 2 is very interestine.

4+ lforr=—1. [for k <2mno



102

[Tf G (A) is the group formed oub of the substi-
" 1
tutions U(r) =7+ A V(1) = — -;T—,the funda-

mental region of the group is

by Hecke to lie inside the region
A2 R(T) < A2, When A > 2 the funda-
mental region is connected. [This is the reason
for the diversity of theresults when A > 2. when

conjectured
[T =1,

A<<2] In this case, ¢ exists only when A = 2
) 4 A .
cos =,k = 5 + 1—r, where ¢ and A are positive

integers [¢ > 3], in that case the number of

A + r ';‘ 1
linearly independent ¢ < | ———=—| 1, and
q
in case ¢> isregular ats = I, the number is equal to
r—1
e

-

]. Therefore in case 0 << XA < 1 there

do not exist any ¢ at all. In ease A =1, then
¢ =3 and G (A) is the modular-group. ¢ only
exists when /& is even and r = (—1;#/2), The num-

- 1
ber is then -IZ%] when k= 2 [mod 12], = 1-+ l:r”]

)i Z
otherwise.

He has also considered the Zeta-functions of
various algehraic fields and L-functions, and their
determination by means of the preceding analysis.
By means of an interesting artifice, he has proved
a finiteness theorem in case A> 2 by introduec-

ing a series of functions 9{)— {s), and considering-

a Matrix equation in Ra (s) instead of the fune-
tional equation for R (s). In the case of the
¢uadratic field k [vD], {ID > 0}, some specially
formed Zeta-functions satisfy eéjuations of the
preceding type. K. V. L

Conservation of Energy and Momentum in
Individual Processes.—The accepted theory of
the Compton effect is based on the law of conser-
vation of energy and momentum in individual
encounters between a quantum and an electron.
The experiments of Bothe and Geiger have shown
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favour of the view of Bohr, Slater and Kramers
that the laws of conservation of energy and
momentum were only statistically true and
did not hold in the case of individual processes.
Although Dirac sought in this way to do away
with a number of difficulties in the theory of
Radiation, the belief in the conservation laws
could not be so easily shattered. The question
whether the scattered photons were instantane-
ously ejected or not was decided by Piccard and
Stahel® by making y-rays fall on a quickly rotating
sector of Al, Fe, or Pb kept before two compen-
sated iomisation chambers which could indicate
an excess of photons or electrons. They found that
Lo the order of accuracy of 1077 sec. the cjection
of the recoil electron and that of the scattered
photon were simultaneous. Now Jacohsen? in
Copenhagen and DBothe and Maier-Leibnitz®
in G&ttingen, have repeated Shankland’s experi-
ment under more precisely known conditions.
Thus, whereas Shankland used the inhomogencous
v-rays from Radium, the other investigators used
the more homogeneous radiation from a Thorium
preparation and found more coincidences than
chance could account for.

Jacobsen allowed the y-rays from a source of
10 mg. of Radio-Thorium, filtered by 0.5 cm. of
lead, to pass through a hole 1 X 1:5 ¢m.? in a
lead block of 30 cm. thickness. The y-rays were
then scattered by a paraffin screen. The p-ray
and y-ray counters were both kept at 30° to the
dirvection of incidence. The results are summar-
ised in the following table. Chance coincidences
were found out by having a lead sheet of 2 mm.
thickness before the S-ray counter.

Jacobsen concluded that the increase in the
number of coincidences due to the presence of the
scatterer was of the expected order when the laws
of conservation were assumed to hold in single
encounters and due allowance was made for the
inhomogeneity of the primary radiation, scatter-
ing within the paraffin and so on.

Bothe and Maier-Leibnitz used Radio-Thorjum
equivalent to 20 mg. of Radium and (;mployed
a cellophane sheet of 0:028 grm.[cm.® as the

Kicks per minute

Coincidences per hour

Expt. No. Without scatterer With scatterer _— e
) ’102“;)1 . ) CETNT’ Difference
B-counter y-counter ,B-counter V-counter without Pb sheet with I'b plate
1 120 28 195 29 ) 6-5 + 0-6 23 £0-3 4.2
11 ‘ 120 120 195 121 11.7 £ 0.9 86 + 0.7 3.1
|

that the law is true as far as the scattering of
X-rays by electrons is concerned. It was there-
fore a great surprise when Shankland,! using high
energy y-rays failed to observe more than chance
coincidences between the kicks of two counters
one of which detected the recoil electrons and
the other recorded the scattered 7-ray photons.
The attention of physicists was more strongly
drawn to this result because Dirac? expressed the

1 Phys. Rev., 1936, 49, 8.
2 Natwre, 1936, 137, 298.

opinion that this experiment seemed to be in the
scatterer. The B-ray and 7y-ray counters were
set at 30° to the incident rays and were of alumi-
nium with a wall thickness of 0-08 mam. and an
effective surface of 12 X 20 mm.? They were
placed at a distance of 45 mm. from the scatterer.

The table below gives the results obtained by
them.

Naturwiss., 1936, 24, 413,
Nainre, 1936, 138, 25.
Gasttinger, MNackr., 1936, 2, 127.
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