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Abstract 

Character is t ics have been measured f o r the GDB-44F 2"-diameter photomult i -

p l i e r . Some typ i ca l photomul t ip l ier charac te r i s t i cs — such as ga in , dark 

cur rent , anode output cur ren t , t r a n s i t and r i se times as a func t ion of voltage 

between anode and cathode, and photoelectron pulse-height spectrum, the quan­

tum-ef f ic iency and the s ing le -e lec t ron t r a n s i t t ime spread were measured. Des­

c r ip t i ons of the measuring systems were also g iven. 

In t roduct ion 

The GDB-44F i s a 5 cm diameter, f l a t face, 13 stage, head on photomul t i -

p l i e r tube using a Venetian b l ind type m u l t i p l i e r system. This tube has a 

b ia l ka l i ne photocathode. The GDB-44F photomul t ip l iers are manufactured by the 

Bei j ing Comprehensive Instrument Factory.* A photograph of the GDB-44F photo-

m u l t i p l i e r i s shown in F ig . 1 . 

*Fu l l addresss: China Nuclear Energy Industry Corporation 
(Be i j i ng Comprehensive Instrument Factory) 
P.O. Box 2139, 
B e i j i n g , China (P.R.C.) 
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Gain and Dark-Current Measurements 

The voltage d iv ider , shown in F i g . 2, was used in measuring the gain and 

dark current . A block diagram of the system fo r the gain measurements i s 

shown in F i g . 4. The l i gh t source was a 1B59 lamp dr iven by a 40-Hz square-

wave generator. The dark current as a funct ion of voltage between the cathode 

and anode was measured. The gain and dark-current charac te r i s t i cs of the 

m u l t i p l i e r as a funct ion of the voltage applied between cathode and anode are 

shown in F i g . 5. 

Anode Output Pulse Current 

The output pulse current performance depends on the voltage d iv ide r used 

• and the applied voltage. The measurements of the output pulse current were 

made wi th the system shown as a block diagram i n F ig . 6. The mercury l i g h t 

pulser , described in the LRL Counting Handbook CC8-30, was used as the l i g h t 

source. Using MELLES-GRIOT fused s i l i c a neutral density f i l t e r s as l i g h t 

at tenuators, the'anode output pulse current as a funct ion of l i g h t i n tens i t y 

was measured and p lo t ted i n F ig . 7. The in tens i t y of the pulsed l i g h t source 

was kept constant during the measurement. The voltage d iv ide r shown in F ig . 3 

was used f o r t h i s measurement and a l l other measurements which fo l l ow . 

Electron Transi t Time 

The e lec t ron t r ans i t time was measured by means of the system shown i n 

F ig . 8. The e l e c t r i c a l signal from the mercury l i gh t source was used as the 

reference pulse. The t r ans i t time was measured from 50% of the leading-edge 
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amplitude of the reference pulse to 50% of the leading-edge amplitude of the 

photomul t ip l i&r output pulse. The resu l t s of the measurements are given i n 

F ig . 9. 

Anode-Pulse Rise Time 

The measurement of the anode-pulse r i s e t ime was made by means of the 

system shown in F i g . 8. The output current pulse was chosen t o be i n the 

l inear region of the anode output current charac te r i s t i cs at the various v o l ­

tage se t t ings between the anode and cathode. The resu l t s of the measurement 

are shown i n F ig . 10. 

Single Electron Time Spread 

A block diagram of the system used to measure single e lect ron time spread 

i s shown i n F i g . 11. The measurement was made wi th the photocathode f u l l y 

i l l um ina ted . The time d i s t r i b u t i o n shown i n F ig . 12 was found to be 22.5ns at 

FWHM. 

Pulse-Height Resolution 

The pulse-height reso lu t ion capab i l i t i e s of the photomul t ip l ie r are 

s ign i f i can t f o r the detect ion and measurement of very l ow- l igh t level 

s c i n t i l l a t i o n s in which only a few electrons are produced. High reso lu t ion 

permits the e l im ina t ion of almost a l l s ing le-e lec t ron dark pulses from the 
1 ? low-level s c i n t i l l a t i o n s . * 
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The pulse-height resolut ion of the GDB-44F was measured by means of the 

system whose block diagram i s shown in F i g . 13. A l i gh t -em i t t i ng diode dr iven 

by a pulse generator was used as the l i gh t -pu lse generator. The pulse-height 

spectrum i s shown i n F ig . 14. 

quantum Ef f ic iency 

Quantum e f f i c i ency was measured by comparing the G0B-44F wi th a ca l ib ra ted 

RCA8850 PM Tube. QE was found to be 27.6% f o r one tube (SN31157H) and 21% f o r 

the other tube (SN31164) at 410 nm. 
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Figure Captions 

F ig . 1 . The GDB-44F photomul t ip l ie r tube. 

F i g . 2. Schematic diagram of high gain d i v i de r . 

F i g . 3. Schematic diagram of high current d i v i de r . 

F i g . 4. Block diagram of the system f o r gain measurement. 

F ig . 5. Gain and dark current as a func t ion of voltage between anode and 

cathode. 

F ig . 6. Block diagram of the system f o r anode output pulse current 

measurement. 

F i g . 7. Anode output pulse current as a func t ion of l i g h t transmission of the 

op t ica l at tenuator. 

F ig . 8. Block diagram of the system f o r t r a n s i t - t i m e and r i se - t ime 

measurement. 

F ig . 9. Transi t t ime as a funct ion of voltage between anode and cathode. 

F ig. 10. Anode pulse r i se time as a funct ion of voltage between anode and 

cathode. 

F ig . 11. Block diagram of the system f o r s ing le e lect ron time spread 

measurements. 

F ig . 12. Single e lect ron time spread, f u l l photocathode i l luminated . 

F ig. 13. Block diagram of the system f o r pulse-height reso lu t ion measurements. 

F ig . 14. Pulse-height reso lu t ion response. 
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XBB 8211-9910A 

F ig . 1. The GDB-44F photorault ip l ier tube. 
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Fig. 2. Schematic diagram of high gain divider. 
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F ig . 3. Schematic diagram of high current d i v i de r . 
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F ig . 4. Slock diagram of the system f o r gain measurement. 
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Fig. 5. Gain and dark current as a function of 
voltage between anode and cathode. 
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Fig. 6. Block diagram of the system for anode 
output pulse current measurement. 
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Fig. 7. Anode output pulse current as a function of 
l ight transmission of the optical attenuator. 
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Fig. 8. Block diagram of the system for transit-time 
and rise-time measurement. 
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Fig. 9. Transit time as a function of voltage between 
anode and cathode. 
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Fig. 10. Anode pulse rise time as a function of voltage 
between anode and cathode. 
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Fig. 11. Block diagram of the system for single electron 
time spread measurements. 



-17-

GDB-44F 

FWHM XBB 837-6197 

Fig. 12. Single electron time spread, f u l l photocathode 
illuminated. 
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Fig. 13. Block diagram of the system for pulse-height 
resolution measurements. 
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Fig. 14. Pulse-height resolution response. 
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