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tronic configuration are involved will not be evident in
the magnetic measurements, but the method will show all
those involving electronic shifts of any kind. The Faraday
Effect is useful, then, in differentiating between the two
types of phenomena involved.

This paper gives in detail the construction of an ap-
paratus for the study of the Faraday Effect, attaining
as high a precision as possible by taking advantage of
modern equipment, surpassing any others in existence to-
day. With this high precision, fundamental studies of the
structure of matter are possible. Briefly, the apparatus
consists of a large solenoid magnet situated around the
sample to be investigated and producing the rotation
of the plane polarized light as determined by the polari-
metric system. The dispersion of light is produced by a
monochromator placed in the light path. The current
actuating the magnet is measured and recorded on a
Speedomax recorder by means of a calibrated shunt-
potential system. An indication is also made on this
current record of either a visual or photoelectric deter-
mination of the balance point of the light intensity on
the two halves of the field of a polarimeter. Thus when
a balance of light intensities is reached for a specified
value of the rotation angle, a record of rotation versus
current (or magnetic field strength) is obtained at
exactly the same moment and the process may be re-
peated for any number of predetermined times to produce
the deviation measure we have set for this work.

The Faraday Effect has already proved its usefulness
in showing up compound formation in solution and in
the qualitative and quantitative identification of sub-
stances in solution. c.E.w.

A Precision Faraday Effect Apparatus. By S. Steingiser,
G. Rosenblit, R. Custer, and C. E. Waring., Rev. Set.
Inst., 31: log, February, 1950.

Pressure Balance

In physical and chemical work it is often necessary to
use moderately high (ro to 100 atm.) pressures that are
reproducible and are accurately known. Conventional
techniques for pressure measurement—such as mercury
manometers and Bourdon gauges—suffer from the fact
that they are either unwieldy or difficult to use accurately.
However, a simple piston in cylinder pressure balance,
where the pressure is determined by the weight of the
piston and its area, is a very simple and absolute method
for pressure determination. It offers the additional ad-
vantage that the rise and fall of the piston compensates
for changes in volume of the system, and thus enables
reactions to be studied at constant pressure.

Pressure balances are used to very great accuracies
and at very high pressures at a number of laboratories—
by Michels at Amsterdam, for instance—and a great deal
of skill and experience is necessary to design and use a
pressure balance of this type. However, a relatively
crude instrument was designed and used in some experi-
ments on the melting curve of helium, and it proved very
satisfactory, both as a device for melting pressure meas-
urements and for measurements of the change in volume
of the helium on solidification.

With a few modifications, there is no reason why this
same simple type of instrument could not be used as a
laboratory standard for pressures from 10 to 100 atm., and
to accuracies of the order of 0.05 percent. The limit of
the accuracy, of course, is mainly determined by the
amount of work and time spent on constructing and using
the instrument, but this figure seems quite easily at-
tainable. c.A.s.

A Simple Pressure Balance. By C. A. Swenson. Rev. Sci.
lust., 21:22, January,

Integrating Counters

A good crystal counter material must possess a low
density of traps and must form large single crystals.
The low trap density is necessary so that electrons set
free in the crystal can travel far enough before being
trapped to induce detectable pulses in the external cir-
cuit. The alkali halides have not been effective as coun-
ters since the high temperatures at which the crystals
are grown make for the formation of a large number of
lattice vacancy traps. A crystal with vacancies is un-
colored but it takes on color when electrons are released
from atoms in the crystal and trapped at negative ion
vacancies, forming F-centers. This fact suggests the use
of the alkali-halides as integrating counters, the color
intensity indicating the total amount of radiation to which
the crystal has been exposed.

This paper studies the properties of lithium fluoride,
potassium bromide, and sodium chloride as integrating
counters for x-rays and cathode rays of energies up to
3 Mev. For heavy exposures (more that io4 roentgens)
the coloration is determined by illuminating the crystal
with white light and measuring the absorption by the F-
centers. The results are calibration curves giving F-center
concentration as a function of exposure for the different
crystals.

The main advantages of this type of counter are the
small size, semipermanent storage of data, and the very-
high dosages which can be measured (larger than 10'
roentgens). The chief drawback is that 5 to 100 minutes
are required to prepare a crystal if it is to be used re-
peatedly. For high exposures some special preparation
is necessary to ensure reproducibility of results. E.P. GROSS

Integrating Crystal Detectors for High Energy Photons
and Particles. By R. S. Alger. J. A pp. Phys. 21:30,
January, IQ50.

Light Intensity

In geometrical optics, light is said to travel along rays,
but nothing is said about its intensity. Suppose that along
any tube of rays the intensity (which is equal to the energy
flux density times the cross sectional area) is constant.
Then the ratio of energy flux densities at two points
along a tube is the reciprocal of the ratio of the cor-
responding tube areas. These areas can be determined
since the rays forming the tube are given by geometrical
optics. Thus the ratio of light intensities can also be
determined, since light intensity is proportional to energy
flux density. In this article the area ratios are calculated
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