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INTERACTION FORMULAZ IN
ANALYSIS OF VARIANCE

I Tug methods  adopted by J. O, Irwin
(J RS.S, Vol 94, 1931) in proving some of the
main formulee in Analysis of Vartance indicate
thit e has nussed the proper method of ap-
progeh to these formulie. We propose to point
out here an extremely simple method of deriv-
ing them from a repeated applicution of the
elementary resull

S(xh - n (&Y S &)Y,
which we rewrlte
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In Irwin's notution for a set of three-way
varbtes seee  whicrhh may be grouped accord-
g toow'n, s, s (ued'R, (pw)'soand (uw Vs,
wee e, by oapplving (1) to the various groups
it whel the ngerepnte of '8 may be sub-
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which last is the sum of squares for second-
order interaction. The summation extends
over all the variates Zuw. It is assumed that
vach r-way sub-group of the same kind con-
taing the same number of elements, (r=1, 2).

2. 1 the sufllxes u, v, w refer respectively
to rows, columns and treatments of a Latin
Square, the formula for interaction in a Latin
Square design is obtained by adding (2), (3)
und (4) above, in the form
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If x5 be any parlicular variate, then
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since the expression
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vanishes when summed over either the i-th
row or the j=lh column or the k-th treatment.
Maharaja’s College, ,
Mysore, A, A. KRISHNASWAMI AYYANGAR.

September 16, 1944,
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SATURATION IN THE LIGHT-EFFECT
UNDER ELECTRIC DISCHARGE
TiaT the magnitude of this phenomenon, viz.,

a current decrease At due to irradiation, in-
creases at fivst rapidly and then slowly as the -
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light-intensity I is increased progressively, was
observed earlier;1.2,3:4589 as also its pronoun-
ced occurrence in a chlorine-filled discharge
tube of the full- or .the semi-ozonizer type
owing to the large surface exposed. Subse-
quent results were interesting for At due to
more than one light-source used simultane-
ously. :

Lz
GREEN FILTER

X
RED FILTER

Fia. 1

The glass ozonizer, kept at the axis of a
rectangular box with movable mde—shgtters
(S in Fig. 1) could be irradiated by one or
more of 200-watt incandescent bulbs Ly, L., L.,
L, At 10 kilo-volts (r.m.s.), At corresponded
to 29 per cent. with L, alone; with L, + L,
used simultaneously, Ai increased to 32 per
cent.; it was 35 per cent. and 36 per cent. due
to the combined irradiation from three and
four bulbs respectively. Thus, for about a
fourfold increase of I, the light-effect rises
from 29 to 36, that is, by 24 per cent.; corres-
ponding to the final 100 per cent. rise in I,
that in Ai is only 3 per cent. These results
reveal an approach to saturation or some limit-
ing condition. They cannot be ascribed to any
‘fatigue’ effects familiar in photo-electric phe-
nomena, especially since restoration of the
discharge current to its original value in dark
after shutting off the light-source at any of the
above stages of intensity-variation,” was com-~
plete and sensibly instantaneous.l.23

Light filters (glass) fixed as shown in Fig. 1
enabled observations of Ai due to exposure in
one or more parts of the spectrum. The light-
effect under the unfiltered, i.e., the white light
(3700-7800 A) using L, was 29 per cent.; in
the filtered blue (4120-4960A), green (5100-
5780 A) and red (6000-73004), At was 28 per
cent., 6 per cent. and 3 per cent. respe_ctlvely.
The light-effect due to L;+ L, used simulta-
neously almost.equalled that due to_the dlrt?ct
white (i.e., unfiltered) from L, combined with
the filtered blue from L, This is in agree-

_region.
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ment with the earlier results that the light-
effect of the blue component is almost equal
to that under the unfiltered white especially
at large I due, in part, to saturation. Further-
more, At produced under blue (or white)
showed no appreciable increase when irradiat-
ed in addition, in the green or/and in the red.
Similarly, At due to green (using L, and the
filter) was but slightly increased, when irra-
diated simultaneously with the red (L, and
the filter). It is generalised that, presumably
due to saturation, the light-effect by simulta-
neous irradiations in different spectral regions
is less than the sum of the corresponding Af
produced separately. It is remarkable that
this deduction holds for such widely separated
regions of the spectrum as the visible and the
X-rays.p

The above facts are in striking contrast with
thcse characteristic of the classical photo-elec-
tric effect, not anly in the sense that it entails
a conductivity rise but also because the magni-
tude of the former is affected markedly owing
to a simultaneous irradiation in the long-wave
Thus, for example, in certain cells
containing composite surfaces, exposure to the
infra-red decreases the photo-electric effect by
50 per cent.t In numerous cases of photo-
conductivity (the volume or internal photo-
electric effect), however, a simultaneous expo-
sure in the red or infra-red is known to in-
crease the conductivity by over 100 per cent.
This is attributed to a motion towards the
cathode of the positive ions left as ‘space
charge’ during the primary irradiation of the
crystal. Suchr a mechanism cannot hold appre-
ciably for the present phenomenon, which is
produced predominantly in a gas under elec-
tric discharge. The above type of influence on
the gas-solid interface presented by the con-
tainer walls is, however, not unlikely, since
the nature of this interface and its immediate
neighbourhood are an important determinant
of Ai It may also be emphasised that in
notable contrast with especially the surface
photo-electric effect, in vacuo, the non-linear-
ity of the Ai~I relationship—almost invariably
the curve is concave to the I-axis—establish-
ed over a wide range of conditions studied in
these Laboratories, can now be taken as a
general characteristic of the present phenome-
non. This together with the finding that Af
is markedly sensitive to pressure changes of
the excited gasl.2* suggests, that secondary
effects perhaps of the collision type are super-
imposed on a primary quantaic change in the
occurrence of this phenomenon.l.2

Benares Hindu University, ’
Chemistry Department, S. S. JosHr.
November 1, 1944,
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