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Angular resolutlon charactemsncs and efﬁcxenc1es of the 6—chan—+
nel Cerenkov: hodoscope in” the mterval of angles from 0 to 30 mrad
have been obtamed -
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1. Physical Principles of the Method

In a focal plane of the Cerenkov counter ob]ectlve the'ra- =

,dlatxon -of a relatlwstxc partlcle moving along, the optlcal axxs ’
. gives a ring image, the radlus of which : “is: connected with the ra—

) dlatlon angle (6 ) by the relatlon
, "'Rf‘=, F - g0
~where F  is the focal dlstance of the ob]ectxve. I the partncle -

L moves at-the angle a to the optxcal axxs the rmg lmage m the -

'focal plane shlfts by the value A bemg equal to: -

A =F- tga ..’

’I‘he method of measurlng the value A 1s'described’in thlS

,v’paper. It is, ev1dent that the. shxft A ~is mdependent of the mte—
S 'ractnon poxnt m a. scatterer. Consequently, the: new method makes .

’ " 1t possnble to reduce the procedure on’ measurmg the scattermg

- angle w1th an. extended scatterer to the problem w1th a pomt scat—

: terer. S




: 2’.’“ Method v

:The experlmental layout is shown in Fig. 1. ’I‘he prlmary

'flux of p1ons was determ1ned by the. Cerenkov counter - Mo .

“The Vavﬂov—Cerenkov rad1atlon of pions came through the sht—-

pher1ca1 mlrror dy and was collected by three- photomultx— «

: 3p11ers in c01nc1dence. ’I‘he rad1at1on of partlcles, forming .an angle

" of +0.,6 mrad (more than fhe glven angle) ‘with - the optlcal axis and

'Hhav1ng a veloc1ty dlfferent from’ the glven one by +2,7¢ 1072 units

0 _of hght veloclty,‘ came. through the slit - d1 ) and was ‘collected

: by three photomultxphers in ant1co1nc1dence. =

Thus, the momtorlng counter Mo reg1stered the: parallel

‘beam of monoenergetxc pions and determ1ned the optxcal axis: of

the system w1th an accuracy of +0,6 ‘mrad. The counter S1 ‘

. (w1th a 70 mm’ hole) was in ant1connc1dence and deflned the beam

e d1men51ons. f e bt

“the counter.

E‘lgure shows how the eff1C1ency oft countmg of partlcles

with dlfferent masses depends on the gas (n1trogen) pressure in

-
&

; The hodoscope Cerenkov counter (H ) is placed on the

optlcal axis~of the: monltorlng counter. In the focal’ plane of the:

~,hodoscope the | sl1ts—spher1cal mirrors are mounted (6 zones) ’I‘he

the’ sllt—mlrror "o and then collected by th1s slit, onto two pho- S

,rad1at1on of p1ons passlng along the optical axis is collected onto. .

' tomultxphers in’ comc1dence. The: d1splacement of the 1mage w1th1n iy
the limits of the angular w1dth A6, of  this zone deterrmned

can rmmmum angle for partlcles wh1ch had not been scattered The o

”'value A 00 was chosen to - detect’ p1ons havxng de-

S
i

cayed 1nto muons 1n51de the hodoscope -and was . equal to 10 mrad




When parhcles were scattered at an angle more than the angle ':!
A 00 the radlatlon 1mage came through the sllt-rmrror ", 1" '

(placed 1rlslde zone o) and through the sllt-rmrror ", The pho—

tomult1 llers of zones "-1" and- "1" were in c01n01dence. ThlS com—.' e
P

blnatlon detected partlcles scattered at an angle from A 0, to
AOO +A01 . " where AdG, 1s the angular width of zone "1", Two
other zones nan and "3" bemg also in c01nc1dence with zone "-1"

were analogously constructed The W1de zone "4" was in anti-

R . coincidence with the other zones ‘and located behlnd zone "3",

The dependence of the count1ng eff1c1ency of the zones upon the
scatterlng angle of partlcles was formed by the selection method ’

w1th the maximum number, The photomultlpllers of zones 2,3,4 were

1n antlcomc1dence W1th zone "1" zones 3,4 etc, were in antlcom- L

. c1dence with' zone "2" etc., Zones "-1" and "4" were in ant1comc1-‘ -

- dence with zone "O"

Figure 3 presents the block—dlagram of electronlc log1c for
zones "0" and "2", ‘The’ Cerenkov counter M,. was placed
behmd the hodoscope and used for controllmg the efficlency of

~zone "O" as wel.l as for . depressing acc1dental comc1dences in :
the zones and not accldental ant1comc1dences m zone "0", “

The dependence of the eff1c1ency of partlcle detection upon

the scattermg angle is glven in Fig, 4, o -
e , S 3 Results

_ - As' is seen from F‘lg. 4 the hodoscope Cerenkov counter
represents a new 4—channel device permlttmg to measure the :
scattermg angle . of partlcles. With 1ts help one can measure a ﬂux
‘ “of - parhcles scattered ‘at an angle not more  than 10 mrad w1th the

efﬁclency of 0, 96 and background not more than 3.107 ‘(zone "0").

-




BeSides,’ there ex1st three zones. detectlng, partlcles scattemng atf."'

'ang,les of 15 20 and 25 mrad The angular resolutmns of these‘

zones are + 2.5 mrad ’I‘he background m these zones does not'»ﬂ

J'exceed 10 when the efﬁmency is 0.65 ‘In th1s case the fact

operahon of the system 1s restmcted only by the’ photomultlphers BRI

f'and is equal to 100 megacycles.
In conclus1on, we would like to express our g,rat1tude to R
. _Drs. V.AL Sviridov, LA, Golutvm, V.G, Perevozch1kov, S N Plyash-~

kevich for thelr help in: our WOrk.

Recewed by Publishing Department S
on November 13, £1970,

Sovaal b



N\wmmaoA,

T
H 1}




-
-4
= N
E
-4

Flg. 2, ’I‘he dependence of the countmg effic1ency of parhcles ‘

upon the gas pressure at 4 62 GeV/c.
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Fig. 3. The block-diagram of electronic logic.
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Fig. 4. The dependence ‘of the efﬁmency of partxcle detectxon
upon the scattering angle, ;
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