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This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
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assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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INTRODUCTION

The pinhole camera method of taking gamma radicautographs, through it
has been described in the literature,l has had very little use because of the
long exposure times which are necessary even when the most sensitive radio-
graphic films are used. This paper will describe an intensifying screen for
use with the pinhole caméra which has made it possible to considerably re-
duce the'exposure time, The'intensifying screen consists of a large, flat
thallium activated sodium iodide crystal. The gamma rays produce scintil-
lations in the crystal which in. turn expose the photographic plate. This
method has made it possible to take an in-vivo gamma ray pinhole radioauto—
231,

A drawing of the pinhole camera and intensifying screen is shown in
Fig. 1, The operation of the camera is as follows: A gamma ray from the
object being photographed goes through the pinhole and travels in a straight
line until it enters the sodium iodide crystal where it may produce a Compton
or photoelectric recoil. The recoil electron travels about a millimeter or
less in the crystal. The light produced along the path of the recoil is e~
mitted isotropically. The spreading of the light over the.photographic plate
and the consequent loss of definition is limited both by inverse square law

attenuation and by total reflection from the glass-to-air boundary between
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the crystal and.photographic plate, The total reflection angle is about
359, The light reflected from the glass surface passes back through the
crystal and is absorbed by the black bakelite container.

There is a considerable loss in definition due to spreading of the
light from the thick intensifying screen, even though it is limited as
described above. In ordinary‘radiographic work this would not be permiss—
ible, but due to the relatively poor definition obtained from the pinhole
camera, the additional loss in definition is relatively unimportant. In
order to get good optical contact between the crystal and the glass win-
dow, and also to protect the crystal from the effects of moist air, it
is contained in a bath of Monsanto Chemical Co. Aroclor No. 1248,

The camera was tested by taking autoradiographs of bottles of 1131
solution., It was found that a concentration of about 1 millicurie per
square centimeter and an exposure time of 1 hour were sufficient to give
a faint but useable image of the source. This is about 20 times less ex-
posure time than is necessary if Kodak No-Screen film. is used with the
lead foil intensifying screens customarily used for gamma-ray radiographs.

The exposure times given above are for the following conditions. The
pinhole size was 1/8 inch; the pinh;le—to—intensifying screen distance
7-1/2 inches; the intensifying screen was a 2 x 4 x 5/16 inch thick thal-
lium activated sodium iodide crystal obtained from the Harshaw Chgmical
Company;2 the photographic plate was a Kodak type 103a-0 spectroscopic
plate slightly ovgrdeveloped in D-19 developer,

As mentioned before, the camera has‘béen used to take an in-vivo gamma

131

ray autoradiograph of an bearing tumor. The tumor was a metastasis

of a thyroid carcinoma. It was close to the skin, had a volume of 90 ml.
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and an area of about 20 square centimeters. The picture was taken 24 hours
after a therapeutic dose of 100 millicuries of I3l was administered to the
patient. It was determined ihdependently that 20 millicuries lodged in the
tumor. A one~hour exposure was taken and the resulting picture is shown in
Fig., 2b. The general outline of the area which took up the 1131 is shown,

together with the fact that it is concentrated in two main areas. An x-ray

radiograph of the tumor taken from the same viewpoint is shown in Fig. 2a.’
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