systems Ag-ZnSe-In (approximately 100%) and Cu,Se-ZnSe-In

# {approximately 60 - T0%) with the negative potential on the
0 *\\\k\\ In. A minimum strengthening effect, of several per cent, was
° A observed for In-ZnSe-In. The most reproducible results were
< \b\\\ obtained for Ag-7nSe-Ag plates with silver-paste contacts.

2 The main measurements were therefore made for such samples,

although the effect was not very large for them. Figure 2
shows the temperature dependence of the effect. The field-

) induced strengthening decreases with increasing temperature

] _ T and vanished at T = 200°C, which is 80 -~ 100° lower than

5 L L 7% the temperature at which the photoplastic effect is quenched
in ZnSe. TFor all samples there existed a threshold voltage
below which the effect was not observed. The threshold and
its growth differed somewhat from sample to sample. No in-
crease of the mechanical stresses was observed in the elastic~-
deformation region following application of 2 kV. At the
voltages producing the effect, the currents through the samples ranged from 10~7 A (For the
Ag-7ZnSe-Ag systems) to 5x10™° A (for In-ZnSe~In systems). The smallest resistances were those
of the In contacts, but we nevertheless could not make them fully olmic. The effect was ob-
served also in alternating fields at frequencies s 10 kHz, but was much weaker. For example,

at 3.7 kHz it was one-tenth the effect in a constant field. In some samples, a jumplike de-
crease of the mechanical stresses, independent of the polarity of the voltage and weakly depend-
ent on its value, was observed in both the elastic and the plastic region of deformation. This
Jumplike loss of strength vanished after several successive applications of the field. It can
be assumed that it is connected with collective ejections of dislocations to the sample surface
from the near-surface layers at the instant when the field is turned on. In electric fields
that excite the effect, the resultant strengthening greatly exceeds the values of such jumplike
losses of strength. We did not succeed in observing visible electroluminescence in the in-
vestigated samples. The lack of strengthening in the elastic region, the existence of a thresh-
0ld voltage, and its independence of the polarity for symmetric systems (e.g., Ag-ZnSe-Ag),
allow us to exclude from consideration such phenomena as thermal heating and pilezoelectricity.

Fig. 2. Temperature de-
pendence of the effect
for Ag-ZnSe-Ag

A possible mechanism of the observed phenomenon 1s the change of the state of the crystal
electron subsystem by injection of minority carriers from the contact into the volume, accumu-
lation of majority carriers, etc., or by ionization of point centers in strong electric fields.
Experiments aimed at explaining the mechanism of the effect are now in progress.

[1] Yu. A. Osip'yan and I. B. Savchenko, ZhETF Pis. Red. 7,1.30(1968)[JBTP Lett. 7,100(1968)].
{2]  Yu. A. Osip'yan, V. F. Petrenko, and I. B. Savchenko, ibid. 13, 622 (1971)[13,442(1971)].
(3] Yu. A. Osip'yan and I. B. Savchenko, Fiz. Tverd. Tela 14, 1993 (1972) [Sov. Phys.-Solid
- State 1h, 1723 (1973)].
[4]  Yu. A. Osip'yen and V. F. Petrenko, Zh. Eksp. Teor. Fiz. 63, 1735 (1972) [Sov. Phys.-
JETP 36, No. 5 (1973)].
[5] Yu. A. Osip'yan and V. F. Petrenko, Problemy fiziki soedinenii AyyBry (Problems of
Physics of IT-IV Compounds), Vol. II, Vilnius, 1972, p. 330.
[6] M. M. Aven and D. A. Cusano, J. Appl. Phys. 35, 606 (196k4).

PHOTODISSOCIATION OF IODINE MOLECULES BY POWERFUL 5310—3 RADTIATION. DETERMINATION OF
RECOMBINATION RATE OF IODINE ATOMS IN THE PRESENCE OF INERT GASES
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There have been many investigations of atomic iodine recombination reactions I + I + M s
I, + M [1]. In most cases, when recombination was investigated at relatively low temperatures,
the initial concentration of the iodine atoms was produced by flash photolysis. The time
variation of the molecular-iodine concentration was determined from the change in the signal
of probing radiation in the range A = L60 - 566 mm. A similar procedure, owing to the relative-
1y long duration of the light from flash lamps, does not make it possible to observe without
disturbance the signal of the probing radiation during the initial stage of the recombination
process. In the present study we obtaiged the initial iodine-~atom concentration by using a
high-power radiation pulse at A = 5310 A, of energy 1.5 - 2 kJ and duration 50 nsec. When such
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a pulse passes along & cell containing satu-
rated iodine vapor at room temperature, 80 -

100% of the I, molecules dissocilated in our case.
The 5310-A radiation falls in the discrete region
of the I, spectrum, corresponding to a transition
of the molecule to the excited state B3H0u. Ac-
cording to the latest data [2], this region is
overlapped by the continuous absorptipn region
that transfers the molecules to the repulsion
state 1Hu. The high degree of dissociation may
in this case be due to the fact that the transi-
tion in the continuous absorption region, unlike
in the discrete one, does not saturate at any
attainable radiation densities. Thus, such a
procedure for iodine dissociation results in a

high degree of decomposition within a negligibly Typical oscillogram of probing signal
short time (50 nsec) compared with the charac— (15.9x1018 cm=3 He + 0.866x10716 cm™3
teristic recombination times. To verify the ap- I,)5 up - probing-radiation signal
plicability of the method, we determined the re- corresponding to the absence of iodine.

combination constants of iodine atoms in the pres-
sence of 551 Torr He and 200 Torr Xe. The concentration was determined using the iodine ex~
tinction coefficient for A = 495 mm, which equals 495 *+ 60 1/mol-cm and was determined by us
experimentally. The appreciable change of the degree of decomposition on the processed sections
of the oscillograms (75 ~ 30%) (see the Figure) makes it necessary to take into account the
change in the rate of recombination of iodine atoms into molecular iodine, due to the change
of the I, concentration. The recombination rate constant K, was determined from the differen-
tial recombination equation

%;Ii = -[T12(xy [To] + Ky [m]),
where d[I,]/dt was determined graphically for different values of t, [I,] is the I, concentra-
tion for the corresponding t, Ky,is the rate of recombination!’ into I,. We used the value
Kr, = 2.35x10~30 cmPsec~! given in [3].

The correction for the expansion of the probed gas column, due both to the heat released
upon recombination and to heat released by dissociation does not change the determined constants
noticeably at the pressures chosen by us. The obtained values of the recombination rate con-
stants, (1.6 + 0.25)x10-32 cmbsec™! for Xe and (3.35 + 0.5)x1033 cmbsec™! for He agree well
with the results given in [3]. We believe that the proposed method of iocdine molecule dis-
sociation can be used to study those recombination features that are most strongly manifest
at high degrees of decomposition [3, U4].
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DEPENDENCE OF FAST-ION NEUTRALIZATION ON THE EMISSION ANGLE IN SCATTERING BY A METAL SURFACE
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It is customary at present to consider lon neutralization on a metal surface by using
a model in which the target surface is assumed to be ideally homogeneous and smooth, its
electronic properties are described in accord with Sommerfeld-Fermi, and the neutralization is

1)The recombination rate constant is defined by us as the number of recombination acts
per unit volume per unit time for unit reagent concentration.
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