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T HE paramagnetic resonance of chromium slats
has been studied mostly in alums. The
crystalline electric field, acting on a chromium ion
in these combinations, has trigonal symmetry, and
creates the splitting of two Kramers spin doublets
(in the absence of an external magnetic field) in
the interval from 0.12 to 0.18 cm-1 , depending on
the type of alum1 .

We have investigated the spectrum of the para-
magnetic resonance in a strong solution
A1203- Cr203 (chromium corundum), at a chromium

concentration of 0.05%. Earlier, this combination
was invessigated by Kashaev 2 ; however, the

author failed to explain the spectrum observed by
him. We investigated the above-named combination
at two frequencies, v;= 11970 mc/sec and 1;,=8960

mc/se ¢, at room temperature.

Chromium corundum represents a uniaxial crystal.

When the axis of symmetry of the crystal is paral-
lel to the direction of the applied external
magnetic field, a fine structure of the spectrum of
paramagnetic resonance is observed, consisting of
three lines, which correspond to an electronic spin
of Cr3* equal to 3/2. At the frequency ¥,
=8960mc/sec. two of the observed lines are due to
the magnetic dipole transitions M =3/2 & 1/2,
and one of the lines is due to the transition

M=1/2 & —1/2. The transition ¥ =~ 3/2 & —1/2

is not observed at this frequency, since the

initial splitting of the levels M = £ and M = £3/2,

created by the internal crystalline electric field,
is greater than hv, . At the frequency v, =11970

mc/sec the observed lines of the fine structure are due

611

to the transitions

M="2/e5Ys M=1Y3es—1,,

M=—3/3e5 1,

When the axis of symmetry is perpendicular to
the direction of the external magnetic field, two
lines are observed at the frequency v, =8960mc/sec,
and four lines at the frequency v; =11970me/sec. Here
in agreement with theory, the reiative intensity ot
the lines depend on the angle between the axis of
symmetry of the crystal and the direction of the
radiofrequency field.

Assuming that the chromium ion is acted on by
an electric field with trigonal symmetry, the
observed spectrum may be described with the aid
of the following Hamiltonian ! .

B=D[82—13S (S + )]+ g, BH,S,

+ g, B(H,S, + H,S ),

where D is a constant characterizing the splitting
of the levels in theAcrystalline electric field, S is

the electron spin, Sx, , 5, are the components of

. ¥ .
the spin operator, g, and g , are spectroscopic

splitting factors corresponding to parallel and
perpendicular orientation of the crystal with
respect to the external magnetic field, B is the
Bohr magneton, and H_, Hy, H, are the components
of the magnetic field intensity.

The initial splitting of the spin levels in the
absence of the magnetic field |2D |, was found to
be 0.3824 cm™! , which exceeds the splitting in
alum by more than a factor of two. The g-factors
are, g|| = 1.984 +0.0006; &,=1.9867 £0.0006.
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T HE investigation of radiation from electric
discharge through CO, in the region of 15



