e FPronsactions of the Flinois Htate Adcademy of Bciencs

TIHE MAGNETO-OPITC MNTHOD OF ANALYSIS
BY
B 5 HopxIns axp Gornow HUGHES
University of Illinois, Urbana, Fllinels
ABSTRACT

The magneto-optic method of analysis which has been devised by Pro-
fessor Fread Allison depends upon the fach that when a water solution of an
inorganie selt iz subjecied fo a magnetic Geld it rotates the plane of polar-
ized light (Farvaday effect). When lhe magnotic Deld is applicd there is a
prief fime interval before the Faraday effect can be dctected. The length
of this lag deperds on the uuture of the materisl in solution. If it is possible
te measure the extremely short spacss of time which represent the differences
in the lag, then it ought te e possible to use these difercnees zs u Ineans
of chemical analysis,

The apparatus includes a tight gouree such as a metal spark. This light
is polarized hy u Nicol prism and passes through two iubes which are sur
rounded by oppositely wound colls of wire Behind the second coil is placed
another Nifel prism, ths two prisms being “crogsed” so that s minimum of
light emerges at the zovo pogilion. The two tubes are filled with different
Niguids, and the second 00i) is moved a short distance away so that the light
is compelled Lo travel a glighily longer path and hence delay Tfor a fraciion
of a second lhe effect of ihe magnetic fleld. By carefu] adjustment the delay
caused by the ifncrcased light path may be made to coincide with the Fara-
day lag and af ihis point a minimuom of light cmerges. By noting the position
of these minima, it is found thst each inorganic salt has a minimum for
cacly of the fsolopes of the metal. This apparatus is thevefore a device for
wensuring the lime vequired for light bo fravel a distance of a few milli-
mnfers,

The methed 15 extiemely sensitive zince the minima pergist even when
the sclution conlaing only a slight {race of solute. Roughly, it should e
poszihle to detect a single drop of hrine in 100,000 barrels of pure water,

It iz 0 be expected that any mothod which is 80 extromely sensilive
might easily mislead an observer. Accovdingly results on the magneto-optic
apparatus have been carvefully chocked against standard methods such zs the
are spoetra, the absorption spectra and Xray speclra with satisTactory checks
in ovory case.  We believe that in tho Danda of a careful, well trained ob-
servet the miethod can be depended opon Lo give accurate resulis.

s advantages are: (a) extremely small quantities can be deicelod: (b))
compiex wmiztiures can be analyzed without scparating the constituent ma-
terials; (c¢) the analyaizs iz possible with a minute sample: (d) there is
almnsl no logs of moaterial; (e) the apparatus is maoderaie In cosl; (f) the
method may be adapted within limits o both gualitative and guantitalive
work.

The great weaknces in the melhmd under present conditions iz the un-
certainty on the part of various obscrvers in detecling the minima. Tf a
photoslectric cell eonld be brought into use or a pholographic record made
the large personal equation would be eliminsted and the mothod would find
many aseful applications,



