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WO gold-cathode EMI 6255G tubes have been investigated

for their quantum yield between 3100 and 1900 A. The

tubes had cathodes of different appearances. One of these, num-

bered 3012, had a slight bluish tinge and was very transparent to

visible light; the other, numbered 3021, had a definite gold
coloration.

The relative quantum yield of each tube was determined with
the aid of a Cary model 14 recording spectrophotometer used as a
monochromator. The monochromator relative-energy output was
determined from the current output of a sodium-salicylate-coated
RCA 1P21 photomultiplier. Each gold-cathode tube was then
operated at 3000 v, and the central 1.8 cm? of the cathode was
exposed to the monochromator output.

Quantum yield at 2537 A was acquired by using the central 0.40
cm? of cathode which was placed seven centimeters from a low-
pressure mercury arc! whose irradiance at that distance was 630 pw
of 2537 A per cm?. Each photomultiplier was operated as a diode
with a cathode-first dynode potential of 180 v. Under these condi-
tions the output current for No. 3012 was approximately 61071
amp and for No. 3021 9.6X 1071 amp, giving respective quantum
yields of 1.2)X1076 and 1.9X107%. Applying the latter yield to the
relative yield curve of the tube, one finds that for No. 3021 the
1900-A yield would be approximately 1.5X1073.

The quantum-yield curves of Fig. 1, when considered w1th the
cathode appearance, lead one to the conclusmn that in No. 3012
sufficient gold had not been evaporated, with the lack of gold
resultmg in a “tail”” extending into the near ultraviolet. This “tail”
is possibly caused by a combination of photoelectrons from both
the slight gold cathode and Ag-Mg-O dynodes. However, tube
No. 3021 had a “heavy” gold cathode and a relatively high 2537 A
quantum yield combined with a sharp quantum yleld cutoff at
2600 A.

Because the No. 3012 cathode was not sufficiently thick for
“low” near-ultraviolet response and ‘‘high” 2537-A yield, an
attempt was made to evaporate more gold, but this attempt failed
when a large current surge melted the evaporator wire before gold
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FiG. 1. Quantum yield of two gold cathode EMI 6255G photomultipliers.

was evaporated. In the case of No. 3021, more gold was success-

. fully evaporated but the 2537-A response of the tube had de-

creased, indicating that the optimum gold thickness, which is
correlated with the sharp cutoff in quantum yield at longer wave-
engths, had been exceeded.

It is our belief that this limited study of the two gold cathodes
Ishows that maximum yield, for both near-ultraviolet cutoff and
relatively high quantum yield at short wavelengths, can be
obtained by evaporating while monitoring the tube as a diode .
exposed to a high 2537-A flux, with evaporation being terminated
when the diode current reaches a plateau or begins to decrease.
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