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A shift of the optical absorption edge toward
longer wave length under high electric field has
been observed in several semiconductor materi-
alst—® and was explained by the theories derived
individually by Franz# and Keldysh®. More
recently, Frova and Handler® have measured the
Franz-Keldysh effect by using the space charge
region of germanium P-N junction.

The purpose of this note is to report briefly- a
result of the effect in silicon P-N junction.

The samples used in this study were phosphorus-
diffused P-N junction on a P-type silicon wafer of
about 102 —cm resistivity, having a dimension of
approximately 5x5mm?, and 300 microns thick.
A monochromatic light beam chopped at 1000 cps
was made to fall on the junction plane. The
electric field was applied across the junction and
parallel to the incident light beam. The transmitted
light through the sample was detected by a PbS
photocell and the signal was amplified by a tuned
amplifier.

Figure 1 shows the transmitted light intensity
versus photon wavelength for several reverse bias
voltage at room temperature. As is seen from the
figure, the absorption edge is shifted about 1004,
toward the long wavelength side by the app lication
of electric field of the order of 104V/cm. The relation
between the transmitted light intensity I and the
absorption coefficient «(E) is approximately given
as follows,

I(E=0)—-I(E) (¢
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where d is the effective width of the depletion
layer and E is the electric field strength.

By accounting the electric field dependences of
a(E)» and depletion region in diffused junction?,
we can rewrite eq. (1) as the form,
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where A is a constant and V is the applied reverse -

bias voltage.
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In Fig. 2 we show

several wavelength.

Although above treatment by use of the formula
for the direct transition is the simplest one, the
experimental results are in qualitatively good
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Fig. 1. Relative transmitted light intensity at
various reverse bias voltages.
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Fig. 2. Relative transparency versus V53 as a
parameter of wavelength near the absorption edge.

agreement with the theoretical predictions. Although
it is desirable that, in the case of silicon, a more
detailed discussion should be made by taking into
account of phonon-assited indirect process, unfor-
tunately, any theoretical approaches about the
electric field dependence of the absorption coefficient
for the indirect transitions are not yet performed.
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