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Pulse Characteristics of Anthracene Seintillation Counters

Louis P, Houters
Radiction Laboratory, Dept. of Physies™
University of California
- Berkeley, Celifornis

The experiments of Bell and pavis{l) witn roghrd'to the superiority

b

Bull,
(1) P. Bell and R, David,/Nii. Phys. Soc, Vol.las No. 3

A

of anthracenc fof acintiliation counters have besn confirmed. In a repre~
sentative grrangement, a transpérent plece (1 x 1 x 1/4“ in dimension) of
thig material is fastened to the wall of a 1P21 photoﬁﬁlﬁipliaﬁ, facing
the photosensitive surface. When opersting at room téﬁperatﬁre at 70 volts
per stege, individual pulses up to .5 volt height (eorreégcnding to the
omisaion of about 100 celectrons at the photosurface) are observed at the
output, upon exposure to & standard radium source, The sigﬁal-to-noisa
ratio ot about 5:1 ramains egsentially cdnstant up to 120 ;Blts'par stage
applied to the filrst two stages of the 1P2l, beyond éhich voltage it falls

rapidly; it is 1daepandenx of the potentiae) applied to the remaining ssven

- atages. An ovgrall gain of 25 million is then achieved by operating stages

one and two at 120 volts each, and stages three through nine at lép volte
oach. Pulse helghts of 26 volts and more are then obaerved, which are suf-
ficient to fesd directly inyo oscilloscopes, coinecidencs, mixers, eto.,
without recourss to additional vacuumetube smplification,

' Sinae uprerds of 1500 volts appsar between adjacent anodo and can
thode pins, eertain precautions were taken, §ueh asg slptting ;h@ baag aqd
gocket, and wax impregnation, Since the peak curreﬁt iniyhe xisfgfew Stag;s

!

18 quite high, these were by-passed with small mica capacito?s,;
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For visual uulsé obgervation, the photémnliiﬁlihr was mounted at
the neck of an oscilloscOpe tube of the 53?1 varia&y: with vary short
conneetions. The signel pulses showed a finite riaa time ot about .05
:micrcsecond° this figure reprossnts the period over which appreciable
Yight gmtssion by the anthracena tekes place, the phbtomnitiplier out-
_ put cireuit being effectively an integretor of the photoslectrons.
'Variaticlm of the decrement of the output civeuit (by changing.the load-
resistor) showed that pulse height attehgetion bacame ovident for de-
erements lower then .15 microsecond, in agreemént with the»riée time
observation. This figure is indicative of the resolution time‘to be
expeeted in normal practice, It is significanx that the rise tims of
noise pulses originating at the photosurface is visidly mueh Tora e
pid, heving no observeble slope, and is much less affected by tho eire
cuit degrement, |

Typical values for the output cireuit olemsnts-

cireuit capacitanee e 15 micromicrofnnads
_loced resistence ~= 10,000 ohms .

Tﬁs author wishes to acknowlodge the encouragoment ghd interest of
Professors E. 0. laprence and R. L. Thornton and the oeogératipn of the
laboratory staff in pursuing these investigations, He al;o wishea espec-
ially $o0 thank Meﬂsrs‘.sell and DeBenedetti of the Oalk éidge Hational
Ilaboratory for ths élaar, crystallized anthracene 1niti;lly usqd in the
deseribed testss - '_

% This latter'is based on work performed at the Radiation Labééatory

under Contract Ho, We4205-ongw=48 with the Atomic Energy Commission.



