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An analysis of the pulss-helght instability in the meassurement
channels of such detectors shows that the main coontributory cause

of this instability is fluctuaition in the zamplificaition facters of

b

photomultipliers. In particalar, when the measursment of z{uquanta
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ans of a lerenkov shower-type total

v)/l/’ the

energies i1is effected by n
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absorpiion specirometer, (haviag a resolution of 10
instability in the resulis, owing to the photomultipliers, is as
bigh as 107 (Fig.la) when the stability of the eleclronic equipment
is < 1%5{(¥ig.1b). This drift in pulee-~-height is comparable with
the spectrometer's resolution, and can seriously compromise

measurenecnt accuracye.

In order to stablilize the pulse—hcm ht of the spectirometer,
use is made of a reference luminous burst of ©L —particles of
243Am_having an energy of 5.48 MeV, in a Cs T (%) crystal
reasuring 10 x 10 x 0.2 mme Instability of light detectors of
this type may be caused by veariations in the light yield of the

/2/

crystal as a funetion of temperature .

The work invelved investigations into the vustable nature of
the light yield from a crystal of Cs I (04) as a function of
temperature., This dependence is shown in the graph of Pig.2a.

As can be seen from the figure, the light yleld of the erystal
remainge virtually stationary in the femperaturde ronge between 189
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and 90°C., Pig.2Zb shows, for comparicon, the temnerature instability
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The light detactor used provides u sirdetly cornntant flash of
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this reference source dg that thore is no way of controliing the

pulse height of the signal. However,; the oyelic anniture of tho

acceleratorts operaticn and of the stebilizatlion cystem whisch is
switched on beiween the acceleration oyeles provides s menns of
controlling the pulse height of the referomece sigoal from the
X = source; how this is achieved is desoribed bolowa

Let us examine the blocx dizgram of the specirometer chonnel
of a Cerenkov total absorpticn spectrometer (Pig.3). The light
from the Cerenkov detector‘unit, 8, is converied by the photo-
multiplier FEU-49 into an electrical signal, which is amplified by
a factor of 6 by the linear amplifier uait (LA)/B/g At the LA
output, the pulse iz attenuated by a factocr of 6. The siggal ig
then integrated (unit 1), transmitted through the linear gates
(LG wnit) and enalysed by an snalog/digital converter (ADC). After
this, a stabilizing unit corrects the amplificaticn in the channel

to match the reference ofl-gource.

The amplification margin enables a passive attenuator, A,
to be inserted at the LA output; control of the attenuation dbeing
effected during the intervals between the accelerator ceycles. The
switching control in the attenuator unit was provided by an "RSMY-
type relay. During the acceleration cycle (1 second) a working
attenuation by a factor of 6 of the signals under examination is
introduced. During the interval between accelerator cycles a
1 to 6 times ettentuation is introduced for the reference signals,

depending on the valuss of {ihe resistors in the atisnuator.

It should be noted that the stability of the attenuation
introduced may be affected by a change in the resistance of the
relay contacts and by temperature-induced variaticuns in ths values
of the resistences in the senarator, sinee thesno comoonents ore not
included in & ferd Luck eirveudli. In the aoar of tho relore =alantad,
the long-term variation in the resistance of a pair of coentsais
does not exceed 0.04 , which correspaonds Yo an anplificuiion
tostebility of S£52 = 0.&N. Instarility owing 1o ike Samdd



co=-efficient of registoncs (TGR) of the resdistorsz may he roeduced by
using in the separator BilP-iype resicicrs which heve o TCR of Q.1%
per 1°C.

In erder to stzbilize the the spectiro-

meter channel, it was decided

systcm/Q/,

stahilizing
which compares ithe dluntengities of the parstieles in two
digital "windows' on the szlopes of the reference ol - gpectrum

(see Fig.4a). If the K ~spectrum wmoves in relation to the digital
windows, the unbalance signals which are produced are converied by
the staebilizing system into an analog correction signal, which
controls the conversion factors of the AiLC. ILet us examine the

operating logic of the stabilizing unlt in Pig.4b.

A series ¢f pulses froem the ADC output produces in the address
register (scaling circuit) the digitel code for the signsl which is
being analysed. The triggers of the address register are cninectald
tc Shree code~comparison circults: SSX-1, SSK-2, SSK»B/S/O If the
code of the signal being analysed exceeds the code given by the
corresponding SSK ecircult, the following signals appear at the

circuit ouitputs:

bl - lover spectrum limit Nl exceeded;
b, - middle spectrum limit N, exceeded;

2

b, - upper specitrum limit N

3

2
3 cxceeded.
The logle circuit 1 (bl . b-S ) = a,
in the interval (i, H3)' The sigual transmiticd ( &, ) is fed

into circult II and authorizes the trensmission of the signal "End

separates the code located

of series™ from the ADC. Tha operat
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. If the code of the signal which is being enalyeed comes within
the limits (Ng, HB)’ the signal (c) passes through circuit IV
(¢ . b2 ) = and, in a similar mamner, the ADC is corrected by

- 0,02 ¢f a channel.

If the code of the gignal which is being investigated does not
reach the digital "windows" (I‘I}, NZ) and (Nz, 1\:3), then it will

have ng corrective effect on the coder.

For a reference source which hes an intensity of about 150
particles/second, and for a chamnel whose amplification
fluctuates errétically, amplification is restored at a speed of
2 t0o 3 channels per second. Discharging of the capacitor as a
result of leakage currents, in the absence of any reference signals

over & period of 10 seconds, corresponds to 1 channel.

The stabilizing system corrects the variation in the
amplification in any unit of the spectrometer chennel before and
after the controlled attenuatoer. This can be seen from Fig.b, where
the dashed lines indicate the corrective effect of stabilization
when there is a variation in the photomultiplier's amplification
factor. In this figure, a is the reference peak, e  is the
stabilized péak.

A check on the operntion of the stabilization system with the
reference o - source was carried out on electrons (4 GeV), in
the form of an addition to the I~ meson beam of the JINR
synchrophasotron. The results are shown in Fig.6. The 10% drop
in pulse height over & period of 17 hours, (the unbroken part of
cﬁrve a ), is corrected by the stabilizing systen to within
0.5% (curve b ). When the amplification factor of the photo-
multiplier varies Trom + 28% to - 17% (discontinucus part of curve

a)5 the varistion in the stabiliged signal does neok excens 10,
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studies on the production cross-seciion of n -mesons in the

/6/

regiocn of small momentum trancsfors .

In conclusion we wish to take the ovnporitunily of thanking

S.G. Basiladze, L.G. Imesv and L.P. Chelnokov for their help in
o
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Fig. 1. Instability of the awpliflication factor of the
spectrometer channel caused by; the photomultiplier
(a), the electronic eqguipment (b).
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(2) Temperature~induced instubility of the light
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Fig. 5. Diagram of the transmission ceefficients and illiustration
of the corrective action of the stabilization systewn
during variations in the amplification coefficient of the
photomultiplier (dashed lines).
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