Internal Report No. 6

Temperature Variation of Photomultiplier Gain
M, Israel
(Summary of results observed by William Colglazier,

January and February 1966. For complete data see
notebook labeled ''Colglazier P.M. Tests')

Summary

The temperature variation of the gain of EMI photomultipliers
62555/A, 9524B, and 9647 was measured in the range -10° ¢ to +40° C.
Gain variation near -1 percent per degree centigrade (i.e. lower gain
at higher temperatures) were recorded for all three tubes,

Procedure

A Nal (T{) scintillator crystal was attached directly to the
photomultiplier face with an interface of optical grease. The photo-
multiplier output was attached to a charge sensitive (PM) amplifier
whose output was fed into the RIDL pulse height analyzer. The gamma
ray spectrum of 03137 was recorded and the analyzer channel of the
photopeak was taken as a measure of the gain.

The gain was measured with the Nal crystal and PM tube inside a
temperature chamber., To insure thermal equilibrium, several spectra
were recorded, at least a half-hour apart, while the chamber was held
at constant temperature; when two successive spectra showed the same
position for the photopeak this position was taken as the ''gain' at
that temperature. (e.g., when the 6255 was cooled from room temperature
to 2° C, equilibrium was reached in three hours.)

Results are plotted in the accompanying figures, Note that the

observed temperature coefficient for the Nal (T{)-PM tube combination
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is approximately -1 percent/oC. According to reference 1, the temperature

coefficient of Nal (T{) is -0.12 percent/OC, so the observed temperature

coefficient of -1 percent/°C must be attributed primarily to the PM tube.
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