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Dr. P. ZEEMAN. Measurements oin Kerr’s pheno-
menon in the case of reflexion from the polar
surface of a magnel made of iron, coball and
niekel.

Dr. SissiNgH measured the amplitude and the phase
of the new magnetic component, which appears wlien
light falls obliquely upon an iron mirror, magnetized
tangentially (aequatorial rellexion). In order to avoid
further complications the iucident light was polarized
either in er at right angles to the plane of incidence

The comparison with Prof. LoreNTZ’s theory taught
him that at dilferent angles of incidence existed a
constant difference amounting to about 85 between
the observed and calculated phases. I will call this
difference of phase SissINGH’s phase S. In the continu-
ation of the inquiry it seemed indicated to consider
(a) in the first place whether the reflexion from a
normally magnetized mirror (polar reflexion) can be
described by this theory.

(b) Further, to examine the existence of the relation
required by the theory between polar and aequatorial
reflexion.

(¢) The influence of the colour of the reflected light
on the phenoniena was in the last place a point of
research. Although these researches are not yet (June '92)
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closed, it may be perhaps of interest to give a preli-
minary communication.

As to point (a) there is something to be learned from
Kaz’s en RiGHI's observations calculated by Dr. SiSSINGH.
It follows from the observations of KAz, accepting values
for the ordinary optical constants, that there exists a
difference of phase between theory and experiment
amounting to about 68° This value is derived from
the observations at the angles of incidence 80° 68° 60°,
these giving the most accurate result.

A (difference of phase S =75° follows from Ricnr's
observations at 6 angles between 44°18 and 87°, like-
wise accepting values of the optical constants.

From the experiments of both these observers result
very irregular oscillating values of the quotient of the
calculated and observed amplitudo’s.

As to the second point () it is impossible to draw
any conclusion from a comparison of the aequatorial
and the polar observations of Kaz and RieHi, as they
give not the magnetizations made use of in their expe-
riments which are moreover insufficient as follows from
the just named anomalies.

We have referred to the third point (¢). Observations
made by Ricui, but they cannot be exactly compared
with the theory as there is no statement of the optical
constants of his mirror for the not accurately defined rays.

Hence the desirableness of new measurements. There-
fore I have made experiments on the reflexion from
the pole of an ¢ron mirror; I have found that also in
this case there exists a SISSINGH’s phase S, the preli-
minary value of which is about 80°.
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This follows from measurements relating to 3 mirrors,
the optical constants, I and H, of which were found
for light of refrangibility D:

AT =072 H =27° 40
B. 73°59’ 28° 45’
C. 76013’ 27039

The difference of phase just named following from
our measurements is:

in the case of mirror A, S — 80047
B. 790 58’
C. 800 30’

As to our second point () the relation between aequa-
torial and polar reflexion, I have found till now what
follows.

According to theory, at ¢ =51°22' the magnetization
being the same, the amplitudo’s tae; and_g,.,, have the
following relation:

Baes _ 0,194,
“pol

From Sissinei’s aequatorial and my polar measure-
ments follows:

Hnea _ (0,294,
pot

In SIsSINGH’s case the magnetization was 1400. C.G.S.
and in my measurements 850 C.G.S. hence:

Baze 501170

“pol
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by the proportionality of » and magnetization, as proved
by pu Bois.

The difference is about 8%.

Point (¢): the dispersion of the phenomenon is inves-
tigated for 3 colours at an angle of incidence ¢ = 51° 22
and polar reflexion. The light was made monochromatic
bij means of a Hilger-Christie spectroscope. The optical
constants of the iron-mirror were determined for the
same colours. Variations of the mirror-surface were
controlled by repetitions of this determination. Also
the invariability of the light used was especially
controlled. In this manner it was found (m being the

phase):
m — 1800
from observations. from theory.
for red light w. 1. », =0618 . 39°8& — 20058 .
» blue » w. L 2 =0460s 53°10° — 24°58.

According to theory the dispersion ought to be 4 5°,
the calculation being made with the determined optical
constants. Hence it follows that SissiNngH’s phase has
a different value for various colours and hence results
the existence of a magneto-optic dispersion of the
phase; the dispersion of the phase from blue to red
is 4+ 14°2".

To the present time measurements on reflexion from
magnetized cobalt from which phase and amplitude
might be calculated did not exist. Therefore I com-
menced with measurements on light reflected from the
pole of a magnet made from a solid piece of cobalt.
For 3 colours the optical constants were found as
follows.
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i | 2 =06182 [=76933  H—30049
: gi ] 2y, = 0,540 750 20/ © 310 23

e 2y = 0460 12 730 44’ 31027

. At ¢=060° my measurements again give a magnelo-
| g optic dispersion of the phase; the change of the mag-
I neto-optic amplitude with colour may be called magneto-
‘ optic dispersion of the amplitude.
The results are the following:

! f m — 1860 " 1< observ.
colour observed calculated - obsery. calcul, s pi calcul.

lf u‘ 2y 32030 — 16053 241 X 10-° 244 A 40 23’ 099 X
| ks 33055 — 16956 2,18 X 10-° 2,03 4 50051 1,07 X

N

»

=

i 27
| For the constant 4 = ,17,- & h N. vide theory. The
X il

‘ hitherto given and yet following amplitudes relate to
| the intensity of magnetization I = 700 C.G.S.
Inferior in exactness is a determination at i — 500

. A 2509 —9220921 470 30’

At ¢ =720, phase not very exact:

4505 —6044 1,96 X 104 202 4 510 4Y 097 X%O-S

On a mirror of electrolytically deposed nickel was
found at ¢ =500

e

| i
| ’ | 2 22033 — 18030 230 X 10-* 2,77 A 41012 083 X %3

2=0,589 2 110 40" — 190 30’ 1,20X10-3 31°10" 0,52 X 170.3

Dr. P. ZEEMAN. Measurements on Kerr’s pheno-
menon in the case of reflexion from the polar
surface of a magnet made of cobalt at different
angles of incidence.

Not long ago appeared a theory of KERR’s phenomenon
by GorpHAMMER (Wied. Ann. Bd. 46).

[He introduces into his theory the difference of phase
S, the existence of which Dr. SissiNngH deduced from
his observations on light rellected from tangentially
magnetized iron. GoLDHAMMER's 3 is= — S. The for-
mulae arrived at are the same as those given in LORENTZ’S
theory; only the expression for the phase differs with
a constant quantity — 3. Somewhat later also DRUDE
gave a very comprehensive memoir on the same sub-
ject (Wied Ann. Bd. 46). DRUDE also communicated at
the same occasion some observations made by him, on
the reflexion from tangentially magnetized cobalt and
iron (aequatorial reflexion). [ calculated as well from
these observations as from LORENTZ's theory the phase
and amplitude of the magneto-optical component. The
values adopted for the optical constants, the principal
incidence and principal azimuth are for cobalt those
determined by DRUDE; for nickel the usually given ones.
From DRUDE’s observations on aequatorial reflexion on






