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In the sma11 angle 7=p scattermg exper1ment only such part1c1es'
should be selected from the beam the scattermg angles of wh1ch are great-} :
‘er -than.a definite one. The proportional chambers (three of each plane ’
X andk Y ) were used as detectors for a decision makmg system. The in-
‘fc'ormation from the proportional chambers was proce“ssed‘bs; anﬂ'analog de-
vice giving permission for trlggermg the magnet1c spectrometer with 18t
E magnetostrlct1ve spark chambers : ' (

" The readout electromcs /1/ dlgltlzes data from the spectrometer
and transfers them to the computer ) e

The general v1ew of the exper1menta1 setup in the beam of the Ser- ,: .

pukhov accelerator is shown in F1g l
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Fig. 1. General view of the spectrometer. :

The  straight. line in the -coordinate system of three proportional

chambers is presented by the equation:

AX!1 -BX2 + X3 -C =0, o v o SRR ¢
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‘where A - 2 B.-lo2 5 €=t 5 X1, x2, x3, are the numbers

7 a
.of the wires in the proportional chambers; £; isthe d.lstance between the

|
first and the second blocks of the chambers; ¢, is the distance between the
‘second and the third blocks of the chambers; o« is the wire spacing of the
proportional chamberS' c is the constant depending on the transverse shifts

of the chambers re1at1ve1y the coordlnate ax1s

P

From the mathemat1ca1 p01n of v1ew the electromcs problem can.

be determ1ned as follows

NEET

where ”Kh is a 'value proport1ona1 to the scattermg angle -

The spectrometer could be tr1ggered when the scatterlng angle of

a part1c1e was greater than that spec1f1ed by constant K.

Figure 2 presents the block dlagram of the analog e1ectron1cs re-m

solving theé inequality (2)."
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Fig. 2. Block diagram of the analog system for decision making.
i
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lAXI :-sz +x3 -cl > K { - | , (2)
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Princible of Operetion of the Selective Triggerinngystem

S1gnals from the w1res of. the proport10na1 chambers were amplmed

shaped and passed the gates whlch were opened for~100 nsec and next were

fast electromcs cxrcu1ts presented in Flg. 3. -}» e
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Fig. 4. Block diagram of the electronics for the proportional chanlbers.

. The follow1ng cond1t1on4 .have.

,circu1ts.
~.1.2The GATE s1gnal. could:be

A SN} S ST

“no part1c1es in the setup dur1ng the

- processed as follows

In the PWCX and PWCY un1ts there ‘were converters of logic pulses

to analog ones in such a way that each w1re in the proport1onal chamber

nibi
corresponded to an analog s1gnal 1n accordanc w1th equatlon (1)

Th1s s1gna1 represented the

tiplied by a squ1c1ent coeff1c1ent A

The -units - menoned above contamed (except the coord1nate conver-

ters) the MANY TRACKS output
portional to the number of wire

The analog - signals of coo

part1cle coord1nate in the chamber mul-

'

orB

a pulse ampl1tude from which was pro-
s fired s1multaneously in one chamber.
rdinates AX], ‘Bx2and x3 were added with
AND DECISION un1t shown m F1g 5.
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The obtamed result .was compared w1th constant K. I inequahty (2). was

‘}_sat1sf1ed the standard log1c dec1s10n s1gna1 was produced and the spectro-

_meter_could be triggered when thefollowmg necessary condltlons would be

: ;performed

.1..One. and only one, partlcle n-eacl “chamber of ‘the f1rst and second
: blocks. VTS ey : '
For performmg this. condltlon the analog s1gnals MAN Y TRACKS were

.~ used. They came to the d1scr1m1nators with the; thresholds
a) >?’0’, The proportlonal chamber had fired.

,,,,,, 1ib). '>”1" "More than one, w1re 1n the .chamber had fired..

.24 Dec1s1on sxgnal at. least in, one of two planes.X; or.Y: oo

3. In the third block of. the proport10na1 chambers there was, no more::

. than one particle..

It should be noted that when two ad_]acent wires had fired.in the:cham-
‘ber the information from one_of the memory {lip-flops was automat1ca11y~
suppressed. : ‘
The system requ1red about 300 nsec for analysmg one event. After

a'while the RESET signal (delayed signal GATE) cleared all flip-flops and




the  electronics - was ready to accept the next event. The time diagram of

one event is given in Fig. 6.
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In the case when’ the'spectrbmeter?was“trig'gere‘d‘thé' ‘analog !decisionf, :

s1gnals were transferred to the. computer It gave poss1b111ty to’ check the

operation‘of the; system during the’ experlment
- In the selective: tr1gger1ng system there were poss1b111t1es to® change

some: constantsy .




li:Constant C. We cduld;'correct the gedmetrieal transverse‘shlfts
" of the chambers.
"2, Constant k. We:could select the'measured scattering angle of the

pion.
‘Some Technical Data
In the first as wellas 1nthe second block of the .ehambers 16 wires

of x and Y planes were used and in the th1rd block - 40 wires of each

plane

The proportlonal chamber w1re spac1ng was 3 mm.

The constant K: made it poss1ble to select’the scattering angle up
to t,_z mrd; EE SRR R A R EOR IR F e

The following results have been dbtained'

The trigger rate determined as a ratio of the analysed event number
to the number of tr1ggers was on an average about 15 when detecting the
part1cles scattered for the angles greater than 0‘.5 mrd in X plane and
greater than 0.4 mrd in ‘¥ plane. ' ‘ v :

In photo 7 the profile of the beam in the th1rd clmmber is presented.

The photo was done using the coord1nate output and analyser.
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Fig, 7. Protile of the beam in the third chamber,




The analog decision without any additional conditions is given in- " Fig.8.

ey .

_ Fig: 8. Analog decision without any additional conditions.

The_ same. decision but under the condition that in each chamber of the first

and second blocks one and only on‘e wire has fired is presented in Fig. 9.

FARIRN

Fig. 9. Analog decision under the condition: ’’one and only one’’.
In these both cases the analog decision signa‘é passed through the linear

. gate, :
Fig. 10 shows the analog decision in x plane for particles with the

.Scattering angle greater than , 0.5 mrd.

Sy . I
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Fig. 10." Analog decision for the particles scattered at the angle more
than . 0.5 mrd. '
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In Fig;‘s 8 and'9 it 15 eaSy fo obsef've a di‘s’erretev structure of the ana-
‘log dec1slon the reason of whlch is the dlscrete mformatlon from the wires
.- of the proportlonal chambers ’ o ] .
k The resolutlon of the selectxve tnggermg system found from thls
:pxcture 1s equal to.+ 0. 18 mrd (£ one wire spacmg of the proportlonal
, ‘chamber) :
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