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·'CI..ASSIFICATION CI\NC'ZLL'2D BY ,AUTHORITY" 
OP' .. ~E DiST~ICT ENGINEER 

.OY THE DECLASSIF1CAT10N COMMITTEB 

Pulse Charaoter1st1cs ot Anthracene Scintlllat~on Counters 

Louis F. Wouters 
Radiation Laboratoey, Dept. ot Physics* 

University ot California 
Berkeley • California 

The experiments ot Bell and Davis(l) with rogard to tho superiority 

Bull. 
(1) P. Bell and R. Dav1s1jJUH. Phys. Soc. Vol.: 23, No. 3 

ot anthracene for scintillation counters have been confirmed. In a rapre-

sentative ~rrangemant 1 a transparent piece (l x l x l/*" in dimension) of 

this material is fastened to the wall of a 1P2l photomultiplier, racing 

the photosensitive surface. When operating at room temperature at '10 volts 

per stQ09, individual pulses up to .5 volt height (corresponding to the 

emission of about 100 electrons at the photoaurtace} are observed at the 

output, upon exposure to a standard radium source. The signal-to-noise 

ratio ot ab01R 5:1 remains essentially couatant up to 120 volta par stage 

applied to the first two stages of the lP21, ba;yond which voltage it falls 

rapidly; it is ind.ndent of' the potential applied to the remaining seven 

stages. An overall gain of 25 million is·then achieved by operating stages 

one and two at 120 volts each, and stages three throUgh nine at 18{) volts 

each. Pulse heights of' 20 volts and more are then observed, which are su1'

t1cient to feed directly into osciiloscopes, coincidenco. J'!lixcra, etc .• • 

~1thout recourse to additional vacuum-tube amplification. 
' ,, 

Since upwards ot 1500 volts appear between adjacont anodo and oa-. 
'\ 

thode pins, certa~ precautions were taken, such as slotting th& baa, ~d 
/ : . ' 

socket, and wax impregnation. Since the peak currant in tho ~st, tew s·tagas . ~ : . 
:! 

is quite high, these were by-passed ~ith small mica capacito~s, : 
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For visual pulse observation, the phot<imult1pl,1or was mounted at 
'. I 

the neck o:t an oscilloscope tube ot the SJ'Pl varie'y, 'with very short 
' 

connections. The signal pulses showed a finite :dee. time of .about .os 

. microsecond; this figure repres&nts the period over vthich appreciable 

light emission by the anthracene takes place, the photomultiplier ~t· 

put circu-it being eff'eot1vely an integrator of the photoelectrons. 

Variation ot the decrement of the output circuit (by changing the load· 

resistqr) shpwed that pulse height attenuation became ovident'for de-

crements lower than .15 microsecond, in agreement with the·rise time 
. ' 

observation. This figure is indicative of the resolution time :·to be 
i 

expected in normal practice. It is significant that the rise time ot 

noise pulses originating at the pb.otosurtace is visibly much 1\101'$. ra

pid, having no observable slope, and is much l~ss affected by tho c1r• 

ou1t deorement. 

~ical vuluas for tlJe output oircuit elements: 

cb•cui t capacitance - 15 rnicl:'Omicro:fa.J>adEI 

load rssistenoe - 10,000 oblna 

1'he author wishes to acknowledge tha encourasOI!ll'tnt ~d interest ot 
' . 

Professors E. o. I..aln'ence and R. L. Thornton and the coop~ration ot the 
. ' 

. ' 

laboratory staff in pUrsuing these investigations. He al13o dshes espec-

ially to thank !leasrs. Bell a.D.d DeBsned(:ltti ot the Oak Ridge National 

laboratory for the cl.Qar, ceyetall1~ a.cthrace.ne initi~ly used in the 

' 
• This letter ts based on work performed at 1;he Radiation Le.b.o~e:to17 

under Contract No. W-4205-eng"'l46 with the Atom.ic Energy Commission • 


