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(IV. MICROWAVE SPECTROSCOPY)

microwave input is in the vicinity of 20 pa of rectified power. The uhf power should not
fall much below 15 ma.

The effect of harmonic order is rather strong. The pip amplitude decreases
approximately exponentially with increasing harmonic order. If 100 pv is used as
the criterion for the minimum acceptable i-f input, the harmonic order should not

exceed 50.

S. Krongelb

D. MICROMODULATOR

A system (micromodulator) is being constructed for measurement of the absolute
intensity of a microwave absorption signal that occurs at any frequency. The apparatus
employs the strong, narrow (approximately 2 gauss half-width) paramagnetic resonance
in crystals of POV (diphenyl trinitrophenyl hydrazil). This substance is an organic free
radical, and in a magnetic field, H, the two possible spin orientations of its odd electron
give rise to a Zeeman splitting of the ground-state energy level. The frequency separa-
tion of the splitting is v = (2.8) H. Fields of 3300-15, 000 gauss produce separations of
9000-42, 000 mc. Hence, by passing microwave radiation of arbitrary frequency through
the POV crystals and properly adjusting H, absorptive transitions can be induced from
the lower to the upper Zeeman level. By calculating the matrix element for the transi-
tion, it is possible to compute the absolute strength of the POV absorption. By dis-
playing it at the same frequency as that of the unknown line, it can be used as a standard
for determining the absolute intensity of the unknown signal.

The apparatus consists of a section of waveguide, tapered in one dimension, that is
placed between the poles of an electromagnet, with the POV crystals held in the center
of the section. Small coils around the magnet poles, driven in synchronism with the
spectrometer's regular Stark-field generator, modulate the microwave that carries the
absorption signal. This signal is detected by a 1N23 crystal; then it is passed through
a spectrometer amplifier which is followed by a phase detector. The POV absorption
(or, more precisely its derivative) is displayed either on an oscilloscope or an
Esterline-Angus recorder. The device is portable and it can be inserted in series with
any apparatus that is being used for measuring an unknown. Field inhomogeneity,
causing undue broadening of the resonance line, is the principal problem thus far; it
is expected that compensating coils on the magnet poles will eliminate this difficulty.

R. D. Mattuck

14



