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by Bube (Ref 2:717-718). There is not enough evidence from this re-
search to uniquely determine the czuse of any particular trap.

Another very useful piece of information found in this experiment
is the fact that the traps stimulated by the infrared radiation emptied
fast enough to respond toc a 16 Hz chopper. A practical imaging detector
would either have to be chopped or scanned. It is now known that the
infrared beam can be chopped or scanned at least at 16 Hz successfully.
It was indicated that the chopping frequency could be increased to LOO
Hz with no appreciable loss of emission intensity, but higher chopping

frequencies than 16 Hz were not examined in detail.

Imaging Experiment Results

It was found that a phosphor plate constructed of crushed ZnS
crystals could be used successfully to convert an infrared image to a
visible image. A photograph taken of the image of z soldering gun tip
in a ZnS phosphor plate is shown in Figure 10, The bright line in the
photograph is the image of the tip. The photograph was taken from the
viewing aperture of a light intesifier,

The light intensifier was necessary because
the image was too dim to photograph by its
own light except by a long time-exposure.
The division between the two arms of the

soldering tip was clearly visible to the eye

in the light intensifier, but the photograph

Figure 10

Photograph of Infrared
Image Converted to a

Visible Image by a ZnS tip itself
Phosphor Plate NN

is slightly over-exposed in the arsa of the
The dark, pointed protrusion

over-laying the dish in the top of the photo-
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graph is the corner of a lens-holder. The dark blotches near the edgs
of the dish are places where the phosphor broke loose from the plate

when the plate was cooled in liquid nitrogen.

Emission Spectrum Under Infrared Stimulation

The emission spectrum of the excited ZnS sample under infrared

stimilation at 2.46 microns was photographed on Xodak Type 103F film.
A positive print of the spectrum is shown in Figure 11. The emission

3806.7 L0906 5188.6 5199.L 5519.5

Figure 11

Emission Spectrum Under Infrared Stimulation
o - - - - ©
(Numbers above arrows ars wavelengths of emission lines in A)

lines in the spectrum, indicated by arrows in Fig. 11, could be lo-
cated to within 0.1 % in relation to the mercury calibration spec-
trum. Line separations were measured with a Gaertner Scientific Corp.
plate reader. Other films of the emission spectrum, although of lower
quality, showed that the calibration spectrum in the film in Fig. 11
did not obscure any emission lines. The film shown provided the best
definition of the emission lines.

As indicated in Fig. 11, there are five lines in the emission
spactrum. These lines are located at 3806.7 A, L090.6 &, 5188.6 i,
5199.L &, and 5519.5 A. The lines are caused by emitted photons of en-
ergies: 3.2569ev, 3.0309ev, 2.3895ev, 2.25Llev, and 2.2U462ev, respsc-

tively. The energies above are uncertain by *0.0001ev. The emission
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VITA

Michael Joseph Neary was born on SN, the son of ]
_. He attended Maryhurst Preparatory
School and graduated from William Cullen McBride High School, St. Louis,
Missouri, in 1963. He was awerded a Rosalie Tilles Foundation scholar-
ship and attended St. Louis University, St. Louis, Missouri, from
which he received the degree of Bachelor of Science in mathematics
in June 1967. He received a commission as a Lieutenant in thes USAF
on 3 June 1967 and entered active duty 28 August 1967 assigned as a
student to the Air Force Institute of Tachnology, School of Engineering,

Wright-Patterson Air Force Base, Ohio,
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