erystals with dimensions of several millimeters wore sleaved from
these ingots. The clesved slices were transparent, pale vellow
in eolor, and about 1 e thick, Optical and electrooptical of-
fects observed were visible luminescence ut 77 °K under uv excita-
tion, photoconductivity, aud photovoltaic effects. The photo-
conductive and photovoltaic measurements were made on un-
etehied, unpolished slices using indium and ‘or silver electrodes,
The dark resistivity value determined from the dimensions of
the crystal and from the voltage-ciirrent relations at foom tem-
perature was 108 Q-em along the © axiz, and ¥ Qem perpen-
dicular 1o it. 3

Photovonductive measurements ware made using erystuls with
mdinm contacts soldered to sides parallel to the €' axis. The
experimental arrangement is shown schemat ically in Fig. 2. A
typical room iemperatiure photoconductive spectral response {or
consiant irradiant power an the detector is shown in Fig 3
teurve A). The constunt irmdiant power was maintained by
vurying the slit widih with wavelengih. At the peak of the re-
sponse curve the resolntion was 80 A, The room temperature
noise equivalent power (NEP) at 0.534 OWAas 5.5 X G W,
The photoconduciive response at 77°K is shown in cirve B3 oof
Fig. 3. These oanlis ure qualitatively like those obtained with
water grown erystals) I a4 linewr relutionship is assumed he-
iween the position of the peak response and the temperature, the
slope would be 1.32 A/°C. The photoconductive time constant
was I msec. This value was obtuined by medsuring the freqnency
dependence of the signul voltage.

Photovoliaie elements were made with both evaporated indim
and with silver contaets on a erystal. n order to isolate the volt-
age due to u given contact, a cell geomelry similar to that used
by Fabricius? was employed (see inset Fig. 4). The semitruns-
parent electrode had a transmission of about 6077 and was
evaporated onto u face perpendicular to the ¢ axis. The experi-
mental arrangenment was the same as for the photoconduerive
measurements exeept that oo bias was used, and the elect rometer
was operated as wn impedance matching amplifier. The room
lemperatire specirsl response is shown in Fig. 4, and is seen to
be quite similar 1o ihe photoconductive respouse.  The photo-
voltaie peak occurs 51 0,531 g, where the NEP wax 7.2 JLERELE N

The work reported herein wae sapparte-d by the AL 1o,
Aviomes Laboraiory, Weight-Pativrosng A
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A Screenless integrating Sphere

Leo Levi

435 Fort Washinglon Avensie, New Yorn Now Yook 0033,
Received 22 March 1067.

Titegrating spheres seem 1o be the best availal - et
ae practically mundatory when near-perfect diffsioc sl e
required, us in densitometry.!  Besides the wall of the ov - L,

the major suurees of nommiformity are due to the necessiry «f 1
troducing radiation into the sphere.  This FEQUINes 11 @ntine
port and, wsuably, a foeal spot on ihe opposite side of the sphes
Both represent veanmiformities in the sphere wall huninanee wied.
therefore, must Le shielded from ihe exit port.  The reseprtived
shielding sereens are, at best, inconvenient.  Tn the present vom-
munication, a method is proposed for constructing o diffusioo
sphere requiring no screens.

It has been suggested? ihat the use of an apal glass window ar
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the entrance port wonld permit the introduction of a greate
amoii of diffuse fiux with a limited entrance port diameter, 1
would also eliminate the focal spot. We show that, with thi
method, the proper choive of port area vields 2 window liminanc
identical to that of the sphere wall,

Wheu the exit port is small compared with the sphere diamete:
the sphere wall eniittance is?

M = 1p/(1 — p)®/4urt,

where p is the sphere refleciance, @ is the fotal entering flux, an
r is the sphere radins.

At the entrance port, the emittance is sumewhat lower becatse
of the lower reflectivity of the window pw, but higher owing o the
entering flux. It mav be written

i e P q)_ _‘p_ ? 1 e P
Tl —pamt T AT At T a0 =

whore 4, 2, are the window area and radius, respectively.  The
ezcess itinnee st the entranee window is, then,

Al = I i = . e A ]
TLnt 41— o)

‘This excess luminance vaosdis wlhen e = [(p — pul/4(1 —

Gk
Unfortunately, thisexpression wii fesd to the desired large ratia
only for very small values of 1 — 4 However, values of 5 =
01.995 have been measured.  With this value, and o, = 11 5 i he
required rutio is r/r,. = 4.617, which makes the port atea Y oof
the sphere ares.

Thix work was earried out for Newick, Incarporated, 2200
Shames Drive, Westhury, New York.
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Use of Cer-Vit Material in Low Expansion
Reference Optical Cavities

A. B. White
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Passive optical cavities have been employved e wisi .
eviminators ju fast response laser frequency . o0 .
The frequency stability of the laser is then derer b o o
bility of the reference cavity. If the cavit: « i
and well shielded from ambient pressure .
term <tabifity of the luser can be vers fope
1% however, the long term siss

expasion o the reference caviry

pcatly rigd

“uliees, the short
e than 1 part in
sotted by the theond
The st term
reauieney stahility, Ap/y, is give =tz = AT, whers .~ the
5o coetlicient s - the variation .«
I order to ach - iability of 1 pare in H® with
» AT must be controlled o
Woexpansion material recently

Treer,

SPACET ex b spaoer
Inperatire,

i fused siies o

withis =000

svpilabde from Owens-1H sas COPANY, appedrs Dronising

o bithas application

= 1 Fepdnvenwent Tor fused Aceurding to



