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The need for fast and drift-free pulse-height
analyzer in nuclear physics hardly requires to be str957
sed: conventional forms of single channel discriminator%
(1) = (5) usually resort to ‘kicksorting': i.e. two thrg
shold discriminatore followed by an anti-coincidence, wﬁi
le, of course, defining channel width by means of a stag
dard pulse is also widely employed (6) - (8).

The present analyzer differs radically from the
abovementioned ones and is a @evelopment of the ideas set
forth in a recent article (9}3 the incoming pulse is at=-

tenuated and delayed by a matched lenghtof lines both the
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original pulse and the.delajazd one are injected into a
threshold discriminators: this means that for every input
pulse, two pulses are fed to the discriminator at diffe-
rent timess the first of amplitude V, at a ftime t = O,
the second of amplitude V, e~ ¥  at a time t = 2" where 2
and yl:denote delay and attenuation respectively. If we

denote the discriminator bias by V., the discriminator

will trigger
; ; -FL
twice if /)« 4 ¢ $& Y,
once if VA f'-d‘é—{ f/} < Vs

never if ‘4 "M«f Vi <« A

In other words, every time the discriminator
fires only once we know that input pulse had an amplitu-
de V, such that {£<;;¢3¥ e~#% « Subsequent circuitry is
designed to give an output pulse if, and only if, the di-
gscriminator fired only oncec.

The block diagram of the analiyzer is shown in
fig. 1¢ its operation may be summarized as followss an
input pulse reaching IN is cathode Tollowed and delayed
reaching the +threshold discriminator aleo through a varia
ble-gain C.F. so as to control the channel width; two pu;
se8 fhus reach the discriminztor ag oulbtlined previously.
The discriminator output is fed %o an anti=-coincidence |
both directly and through a delay 2 . This insures an qut
put puise from the anti-coincidence at & time -+ after ﬁhe

T3

last pulse coming from the discrimiators i.e. 1f the 4i

—

scriminagtor does not trigger there is no pulse in A, if

the discriminator triggers once a pulse appears in A time

T after the input pulsge; finalily; if the discriminator

fired twice a pulse appears in 4 at a time 2T ~ Neglecw—

oy

ting the pareiysis cimculit for the moment, one seer thas
the inpust pulse ir cathode followzd. amplified, shaped and

delayed by « - haefore 1t rewsches the coincidence input



3.

(point B)s, The coincidence will therefore produce an out-
put pulse only if the discriminator triggered only once.
The coincidence (resolving power is about 10 mpsec) outb-
put is shaped again before being a2llowed to reach the out
put terminalg,

A novel feature of this circuit is a ‘'paraly-
sis! device which shuts the analyzer off during its dead
time (about 45 n sec). This proves useful in analyzing ran
dom pulses because the discriminator might not be able 1o
differentiate between an artificially delayed pulse and
2 second input pulse occurring soon after the first one,
Accurate knowledge of dead time ig also of help in making
theoretical corrections, Paralysis is introduced in the
non=linear channel by V16 in the following manner: posi~
tive pulses coming from the dynode of V,, are stretched,
cathoie followed, delayed and inverted by Vqig and subse-
quently applied to the grid of V4ot the latter is thus
kept well pelow cut-off during dead-time and consequently
will not respond to any further input pulse. The comple-
te diagram of the discriminator is shown in fig. 2,

As a threshold discriminator, the Moody circuit<tn
was found to give gtable and reliable operations the li~
nearity of the single=channel disgcriminaitor is evident
from the calibration curves, where one can also see that

the fractional channel width of the analyzer is constant

as was shown in (9)»
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Sumnar y

A single channel pulss-height analyzer with =a
dead time of about +15 g gec is described. The channel
wid+th is détermined by the passive characteristics of =&
delay 1line and is a constant percentage of the disgscrimi-
nator setting, A novel feature of the device is a paraly
gisg circuit, Circuit diagrams and calibration curves are

given,
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