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DISCLAIMER

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
California, nor any of their employees, makes any warranty, express or implied, or
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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PULSE CHARACTERISTICS OF ANTHRACENE SCINTILLATION COUNTERS

Louis F, Wouters
Rediation Laboratory, Dept. of Physics*®
University of California
Berkeley, Califofnia

May 12, 1948 ~

Results bbtained by various invesfigators‘l)(z)(5)(4) using naphthAiene' a
Y .

and anthracene as scintillation counters have been duplicated et this laboratory..

.

" In one arrangement, the fluorescence due‘fo beta particles induced by gemma rediation

from a radium source in'g piepe of anthracene 1" x 1™ x 1/@“ was detected as pulses

" of up to 1/2 volt height at the oﬁtput’of & 1P21 photomultiplier detector pperated

at room temperature with 70 volts per stage. Under these conditions, the pulse.

output due to the direct éhotoeleqtric effect by the gamma radiation on the photo=-

multipliei surfece was indistinguisheble from thermal noise.

For photomultiplier stage voltages up to 120 volts, the signal-to-noise

ratio remained substantia;ly éonstgnt at about 6t1, for the lergest pulses in this

e - ——

particular arrengement. - It was further determined that this ratio is insensitive

~ to the voltages appliéd to stages beyond the first two. Hence, by Applying higher

voltages to.the seven last stages (180 to 200 volts) it is possible to raise the

total gain suffibief£ly to dispense with conventional vacuum tube pulse emplifiers.

The standard commeroially aveilable 1P21 9-stage photomultiplier mounted _direotlyj

at the deflecting plate terminals of a-ﬁﬁﬁtkpscillpscope tube shows individual

- pulses (for the same geometry end. source as described above) of up to 20 volts in

height. Since the charge transferred through the last few photomultiplier stages
is -then quite large“ | it is neceésafy to bypass those stages at the

sqéket with small mice capacitors, The total voltese across base pins 10 end 11 is

~in the meighborhood of 1800 volts, so that preoautioﬁs must be taken againsﬁ'break- :

down. A slot was cut halfway through the base and socket between these pins, and a

small sheet of 1/32" polystyréne wes inserted snugly into that slot. The tube base .



‘behavior in this regard.
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was filled with ceresin wax after cutting off the locating key, and the socket and

cirocuit elements were likewise liberally coated with ceresin wax.

el

The arrangement described permits direct determination of the duration. of

the Qouhting event by variation of the decrement of the output circuit. Rough

- measurements confirmed previous visual oscilloscope observations of an event

duretion of perhaps .l microsecond. This is a factor of 100 longer than the response
time of a photomultiplier; so that this appears to be the ultimate limit of

resolution of the anthracene as a'détecting substance. | It is a reasonable assumption

' that'the other bengzene chain compounds would not exhibit radically different

-

The author wishes to acknowledge the encouragement and interest of
Professors E. O, Léwrencé and-R. L. Thornton and the cooperation of the laboratory
étaff in pursuing these investigations,. ‘ﬁe alsc wishes especially to thank Messrs.
Bell and DeBeﬁedetti of the Oak Ridge ﬁational Laboratory for the cleér,'crystallized

anthracene initially used. in the described tests,

% This letter is based on work performed at the Radietion Laboratory under

Contfact No, W#4205-eng;48~wifh the Atomic Energy Commission.
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