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FIG. 2. Current-voltage characteristic af ter breakdown. Scale
calibration is the same as in Fig. 1.
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voltage characteristics after breakdown. In Fig.
current sensitivity has been decreased by a factor of
10~. The peak forward current of 15 milliamperes is
limited by external resistance. A thermocouple fused
to the diode indicates no detectable ((0.05'K) increase
in temperature after many Ininutes of operation under
these conditions. The breakdown may be extinguished
by decreasing the series resistance, permitting suf-
Gciently high forward currents to heat the Ge to
~100'K.

The process described has been termed injection
breakdown. Although the kinetics of the voltage-
induced breakdown are not quantitatively understood,
the steady-state breakdown condition may be explained

Fzo. 3. The same characteristic shown in Fig. 2 except that the
vertical scale calibration has been changed to 2 milliamperes per
small division.

by assuming high, nonequilibrium conduction in the Ge
due to mobile electrons which neutralize trapped holes,
with injected holes continuously being retrapped, re-
placing evaporation or recombination losses. On sixty-
cycle operation, a sufFicient number of nonequilibrium
carriers remain after the reverse cycle so that applied
forward voltage again localizes at the junction and
injection saturates the traps during the first part of the
forward cycle (assuming sufhcient current density).
Because of this reloading process, a small discontinuity
is always observed in the current voltage characteristic
during the 6rst part of the forward cycle. This is barely
discernible in Fig. 3 as a change in slope near the origin.
Heating the Ge to 100'K increases the rate of hole
evaporation sufFiciently that it is difficult to maintain
the breakdown condition.

Two observations of Newman support the model
proposed for the steady-state operation of the break-
down diode. The infrared absorption of injected carriers
in the breakdown diode does not show the structure
characteristic of hole absorption which is found in most
normal diodes. ' With the applied voltage just greater
than the minimum sustaining voltage, it is possible to
extinguish the breakdown by irradiation of the diode
with monochromatic light in the wavelength interval
( 0.35 to 0.7 ev) which had previously been found
effective in quenching intrinsic photoconductivity in
e-type Fe-doped crystals. '

' Tyler, Woodbury, and Newman, Phys. Rev. 94, 1419 (1954).
The details of this work. are being prepared for publication.

8 R. Newman, Phys. Rev. (to be published).' R. Newman and W. W. Tyler, Phys. Rev. (to be published).

Effect of Dislocations on the Optical
Absorption Edge in Nonmetals*f

R. M. BLAKNEY AND D. L. DEXTER
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(Received August 16, 1954)

HE absorption spectra of many nonmetals exhibit
a long-wavelength tail which has been attributed

to lattice disorder. ' Seitz' discussed the absorption
spectra of the silver halides in the near ultraviolet and
concluded on the basis of the magnitude of the radiation
matrix element for a crystal containing edge type dis-
locations, that this type of lattice disorder can account
for the long-wavelength tail observed. ' This letter sum-
marizes the results of calculations on the order of mag-
nitude of the absorption coe%cient to be expected in
a crystal containing edge-type dislocations.

There are three ways in which dislocations can modify
the fundamental absorption edge: (1) Optical (i.e.,
momentum) selection rules are relaxed by the deviation
from periodicity. (2) Local density variations in the
neighborhood of the dislocations change the local width
of the forbidden gap, permitting lower-energy allowed








