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INTRODUCTION

A great deal of work has been reported on the photoemissive
properties of semiconductors exhibiting negative electron affinity
following the discovery in 1965 by Scheer and Van Laar (1) of
efficient photoemission from GaAs. A recent review of the present
development of III-V semiconductor photocathodes has been given by
Bell and Spicer (2). Despite the practical importance of the spacial
z distribution of the photoemitted electrons from III-V semiconductors,

the photocathodes for use in third generation image intensifiers,
surprisingly little work has been reported on this property. Theoret~
ical interest in angular measurements for further understanding of
photoemission (3,6) has resulted in some measurements for clean GaAs
by Wooten et.al. (4) and preliminary results for a negative electron
affinity GaAs(100) surface (5). The latter showed an extremely
narrow distribution, Gaussian, in angle, about the surface normal for
the photoemission. This surprising result contrasts with the angular
distribution for clean semiconductors which is expected to approxi-
mate a Lambertian distribution from Kanes' theory (6). In a study of
conventional photocathodes, which are known to be semiconductors (7),
Burns (8,9) has obtained angular distributions which approximate a
Lambertian form. This paper confirms the surprisingly narrow dis-
tribution for other surfaces of GaAs and a mathematical model is
presented to explain the observations. A result »° the analysis
shows that a narrow emission cone is expected for all III-V semicon-
ductors which can be activated to negative eleciron affinity. It is
expected that third generation photocathodes will show significant
improvements in resolution capability, for proximity focused devices,
over conventional photocathodes.

2. EXPERIMENTAL DETAILS

A schematic diagram of the apparatus is shown in Figure 1 which was
essentially a Varian 240 LEED/Auger ultra high vacuum system. The
low energy electron diffraction (LEED) gun was of the off-axis type
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