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which is positive or negative according as m
s negative or positive. Therefore
I(m) <I(0).

The completely unbiassed character of the
2-test (Tang, 1938), by stating the problem
n its cancnical form and following the above
nethod of argument, can easily be shown to
ollow from the complete unbiassedness of the
~-test just proved. This chain of reasoning
an be followed up to show the completely
inbiassed character of the likelihood ratio
est for the general regression problem and
hen further of the Wilk’s criterion.

Detailed proofs will be published elsewhere.

ndian Council of Agric. R. D. NARAIN.
Recearch,
New Delhi,

Jecember 28, 1948.
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NEW BAND SYSTEMS OF THE TIC!
MOQLECULE

xcITING the vapour of thallium chloride in a
igh frequency discharge through a conti-
uously evacuated pyrex tube, two new
ystems of bands, one between A 4300—a 4150
nd the other between A 4150—X\ 3800 have been
btained in addition to the band system around
3200 analysed by Howelland Coulson.* The
nore refrangible system consists of about 75
ands in all which are degraded in either
lirection, while a few of them are headless
nd diffuse. The other system consists of
bout 18 bands which are mostly degraded
owards the red, though a few of them are
iolet-degraded. The vibrational analyses of
hese two systems have shown that the lower
tate, which is found to be common to both of
hem, is the upper state of the ultraviolet
ystern 31-—-12, established by Howell and
‘oulson. Predissociation similar to that found
n the upper state of the ultraviolet system, is
bserved in the lower state of both the systems
t "= 5, The following vibrational constants

‘Current
Science

have been determined for the more refrangi-
ble system. .
wy = 101" w” = .

v=24683-3 | 0 71003 xc”wi.”:zog-g

The locus of intense bands in this system falls
on a Condon parabola which is to be expected
with such relative values of w as ozcui here.
The following constants are suggested for the
other system.

vo.0 ~ 24040 wg ~ 100 wy” ~ 208

The chlorine isotope effect observed in the
system supports th= vibrational analysis.

The close proximity of these two systems
suggests that the upper levels may form an
electronic doublet.

Details will be published elsewhere.

Andhra University, P. TIRUVENGANNA Rao.
Waltair,
January 2, 1949,

* Howell and
166, 238.

Coulson, AProe. Koy. Soc., 19338

THE EMISSION SPECTRUM OF
BISMUTH IODIDE

A NEW BAND systam betwseen A59)0—a 5650,
attributed to the diatomic mol=cule, Bil, is
recorded in emission in a high frequency dis-
charge, in addition to the band system with
origin at »=23388-9 c¢cm.™, reported by Mor-
gan.* Vibrational analysis of this system has
led to the dztermination of the following
vibrational constants.

ve = 172160 wg =195-0 we'" = 167-9

S w, = 1.0 2,0, ~ 0-3

By analogy, this system may corrzspond to the
low frequency system observed in the other
bismuth halides.

Details will be published shortly.
Andhra University, P. TIRUVENGANNA RAO.
Waltair,
January 19, 1949.

* Morzan, Phy. Rev., 1936, 49, 47.

PLEOCHROIC HALO FROM THE
CHOTA NAGPUR GRANITE

WaILE consulting literature regarding the
occurrences of pleochroic haloes in minerals,
the description of a pl2ochroic halo mentioned
by Dr. L. A.N. Iyer! in granite from Chota
Nagpur was noticed. He records, “ In one of
the crystals of biotite in the granite from
south of Jatiba, a good pleochroic halo is pre-
sent with a dark red grain in th2 centre, which

is presumably zircon. Itshows an inner lighter
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ring and an outer darker ring.” He then cites
the measurements by Joly? and says, * The
radius of these haloes wvary only between
0-0152 mm. and 0:0160 mm., in Eu-ope in rocks
of pre-Cambrian age; whereasthe halo above
referred to in the Chota Nagpur granite has a
radius of 0-030 mm., nearly double that of
those recorded in European rocks.” He has
explained that it would be a thorium bhalo.

Referring to Joly’s paper® we find that the
dimensions of haloes which he has attempted
to compare with progressive geological aging
is that of the primary uranium haloes. These
correspond to alpha-partizles which exhibit
maximum of ionisation in air at a distance of
2:2 ¢n. This primary uranium halo represents
the earliest stage in the developm=2nt of pleo-
chroic haloes.t In fully developzd normal
haloes where we find a series of conzentric
rings, th2 oitermost radius in the cas2 of the
uranium ha o2s corresponds to thz alpha-
particles from RaC. The m2asurem22ts on
this as given by Joly in his paper gives an
average of 0:032 mm. The rings formed asa
resu.t of the disintegration series of the tho-
rium family give measurements in kiotite  as
0:041 mm. ; 0-026 mm. ; 0:011 mm., etc.

From the dascription anil the microphoto-
graph of the haio in the Chota Nagpur rock, it
appears that it is a normal halo of the uranium
series and that the oute:most ring as is to be
expezted correspoads to th: range of alpha-
particles from RaiC anlhz2nce mz2asures about
0:-030 mm. as record2d by Dr. Iyer. Thesimple
explanation that it represents RaC of the
uranium series fully satisfies the measure-
ments. '
Geology Department,
Andhra University,
Waltair,

January 11, 1949.

M. S. DORAISWAMI.

1. Rec. G.S.7., 1931, 65, 500. 2. Proc. Roy. So:.,
Ser. 4, 102, 682, et seq. 3. id., p. 694, 4. Pkil
Trans. Roy. Soc., A, 217, Bl ¢t seq.

BEREKS’ COMPENSATOR

THeRE is an impression that, if the tables
supplied by the makers of the Bereks’ com-
pensator is lost, thecomjensator cannot bz used.
Rogers and Kerr' remark, “the value is inserted
in a simple formula supplied by the makers of
the instrument. Solution of the formula gives
the correct retardation for the mineral grain.”
This might be interpreted to mean that the
formula is that of the makers, and that there-
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fore the tables supplied by them are necessary
for its use. This is notso. The formula givaen
by the makers is—
Log I' =C + log f(1).

This is a method of solving by logarithms
the well-known formula for retardation; ] =
C x f(i) orR =X x D (given by Jchannsen.
for the use of the Babinet compeasator)? whera
I'or R = retardation of the mineral to be
determined, C or K=the constant of the Bereks’
compensator determined on any microscope,
and f{i) or D, the reading of the drum of the
compensator for any mineral, whose birefrin-
gence is to be determined.

Jf the tables are lost, the procedure is :—

The Bereks’ compensatir is calibrated for
white light by reading the divisions on the
drum from the first order violet on the one
side of the black cross to the first order violet
on the otherside. Say the readingsarz44-2 and

15-1. Then 44-2 minus 15-1 divided by two =
14-55 = A =530 uu (the wavelength of white
light). Therefore the constant C or K = iznzj'

The mineral (say hypersthene) is then placed
on the stigz and turned 45° from the position
of extinction with its C-crystallographic axis
i, to the long direction of the comp2ansator,
and the drum re2ad from the dark bar of
compensation on thz one side to tha dark bar
on the other. Say the readings are 54-7
and 4-8. Therzfore f (i) or D = 54-7 minus 4-8
divided by two = 24.95. Applying th= g2aeral
formula for retardation, Retardation of
hypersthene 'orR=C orK X f (i) or D =
(%)X 24-95, and solving by logarithmns,
log I’ or R =1og 550 + log 24-95 — log 14.55,
using Clarkes’ tadles, I' or R = 9432 up.

Birefringence(n.—n,) = -1%[, where R= retarda-

tion and M = thicknzss of the section.® The
thickness of hypersthene is measured by a
micrometer serew. In this case itis 05 mm.,
which is expressed in up = 60000. Therefore
birefringence of hypersthenaz is g%'— <0157.
(The microscope used in this case is Leitz
313769 with objective P, and ozular P, 5X).
Central College, P. R. J. Narovu.
Mysore University,

February 10, 1949.

1. Rogers, A. F. and Kerr, P F., Optical Mincralogy,
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