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The 1000 Hz, 300'K dielectric constant of

two samples of Servofrax arsenic trisulfide glass

was measured to an accuracy of about 0.01% by the

method of substitution (two-fluid technique).

The values were determined to be 7.9093 and 7.9097.

These results are discussed in the light of recent

refractive index and reflectivity measurements.
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There have been several recent studies of the

opti·Bal properties of the infrared transmitting glass

arsenic trisulfide. One of the parameters which is basic

to much of this work is the static dielectric constant, E ,
S

as it reflects the total oscillator strength of the various

infrared modes when considered in conjunction with the

           optical frequency dielectric constant, Eoo. Specifically,

values of Es, E-, and AE = Es - Eoo are often determined

from reflectivity measurements. It is thus of interest to

compare these values with those determined by other

methods.

Accurate measurements for the refractive index

eXiStr but, as is often the situation, an accurate value
2-4

for Es is not in common use.  In the case of As2S 3 this is

largely due to the "fact that As 2S 3 reacts with most

electrode materials and the common techniques for deter-

mining Es require electrodes.  There exists, however, an

electrodeless technique for measuring Es..in which   the  .

samples come in contact with fluids only and thus is well

suited to As2S 3.  This method is described elsewhereS,6
and has been used previously by the authors 7 to determine

ES for several materials to an accuracy of 0.01%.

In the present work measurements were performed on

two Servofrax arsenic trisulfide glass samples using the

procedure and equipment described in Ref. 7.  The results
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for Es for the two samples are 7.9093 and 7.9097.  These

numbers are to be compared with the values 8.1, 7.53, and

8.9 quoted by Wolfe,8 Onomichi et. al.,  and Zlatkin and

10Markov respectively. The latter two values were cal-

culated directly from their reflectivity data and their

similarly determined values for E- are 5.90 and 6.0.

Another estimate for Eoo can be obtained from refractive

index data.  Young2 fits his refractive index data from 0.2

to 25 um (part of which was determined from thin film inter-

ference fringe measurements and the rest from measured bulk

and thin film reflectivity and absorption) to the Drude

equation.  In the long wavelength limit his fit yields a
34

value of E = 5.73. Other refractive index data, '
CO

indicate that the refractive indices for Servofrax arsenic

trisulfide are slightly larger than Young's data and thus

it, is  felt that a slightly better value  for  Eoo for Servofrax

is about 5.75.

Finally, it is of interest to compare values of 8€

which from this work is determined to be 2.16. Onomichi

et. al. and Zlatkin and Markov obtain 1.63 and 2.9 which

disagree strongly with the present results.  Lucovsky has

also recently reportedl a result for AE which was arrived

at by analyzing new reflectance spectra in terms of damped
11

Lorentzian oscillators. He has subsequently reexamined

the low frequency modes using a different fitting pro-

cedure which yields a higher contribution from the optic
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modes.  Lucovsky's new value for Ae is approximately 2.26

which is in good agreement with the results of the present

work. In addition, his new fits have yielded values for

s- of 5.73 and 5.78. Lucovsky feels that the former

represents the better value. These results are once again

in good agreement with the present analysis.

D. Treacy and P. C. Taylor have also recently com-

pleted reflectivity measurements on As2S3.  From the data

they have arrived at12 values  of  Es  =  7.9,   E-  =  5.8,   and

consequently AE = 2.1 which also agree well with the

present analysis.
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