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PM. For the light fraction detected by PM we used a simplified algorithm for the OCR Output
For each event we calculated the amount of Cerenkov light fraction that reached

connected with PM on one side. Radiator dimensions were 50>< l0><5cm3

the simulation program. The Cerenkov counter consisted of a plane parallel radiator

and traced straightly to the counter. We used lucite for the Cerenkov radiator in
package [4] for particle tracing. The particles were generated at the poiutlike target
kov counter characteristics were studied by Monte—Carlo simulation using GEANT3

higher /3 through the radiator inclination angle selection The proposed Cereu

reflection: 7,R : arcsin(l/n)) for the Cerenkov light collection for particles with
The idea is to make use of the total internal reflection (the angle of total internal

Simulation

where Az/ros6 is the particle path length in the radiator with thickness A,.

’ YF Q? "’”
(1Nph Az

conversional efficiency 6pM is equal to

The number of generated photoelectrons in the photomultiplier (PM) with the

inclination angle and the angular spread A6 of uniform distribution.

tion-efliciency ey. 6 6 [6,,.60 + A6] is the particle entrance angle, with 60 radiator

reaching the photodetector @(6, E) : err Ad>(6,1?p)/21r with constant light propaga

ahle light collection efficiency, uniform over E and equal to the fraction of the light

is the energy ofthe irradiated photon. We have assumed that é(6, E) is the factoriz

where ih : arcrosl l/,311) is the (Yerenkov cone half opening angle and E Z 27l’hC//\

sin2r7(~5(6.[z`)dEix : ~i / dl. he AE
(f

pliotocailiodei

V‘v`e have well known expression for the (lerenkov photon number reaching the

exclusive deuteron lireak-up process

is intended for investigation of the I(*-subthreshold production ll] and to study the
synchrotron (Jiilich). The ZDF is a general purpose detector under construction. It

kov counter in the forward detector of the Zero Degree Facility (ZDF) at the COSY

in the momentum range above the threshold. We plan to use this type ofthe Ceren—
posed for vr/Ir and p/d separation and background suppression at the trigger level

ln this paper we consider the flerenkov (Younter of total internal reiiection pro



values correctly. OCR Output

estimated approximately. On the other hand, they refleetillhe pulse height relaitive
number, but, as is evident from the assumptions·lis\.erl·ab()`tie., l._liese;inmil•ers were
ln the presented results pulse heights from PM ·are·expn_¤is¢¤d·,iir the'iiliotoelei·l.roii
In the simulation program 1000 inpiitl events were generatorl l2>r*eael1`partirle` type.

The oorresponding pulse heights for the lucite radiator are presented in lig.2.
momentum range 0.8 ;l; 0.02 Gel//c.

for various radiator orientation angles (6,,) are shown for K and 7r mesons in the

ln fig.l the particle detection efficiencies(oxpresserl as ’arc active fra-ictionl Ar/>)

these factors are not significant (maybe except the light attenuation).

and multiple scattering inside the radiator were not considered. lt is evident. that

The factors such as radiator optical dispersion, light attenuation, energy losses

fluctuations on the stage photocathode—— first dinode with 0 = \/NP,.
• The number of calculated photoelectrons has been undergone to the ganss

A6 = 5°.

used most unfavorable geometry: the entrance angle spread was taken equal to

iangular range and multiple Coulomb scattering. In the simulation program we have

• Variations of the particle entrance angle and position due to the acceptable

: 3% at 1.5 GeV/c gives Ai?(,· : l°

(57)P
Mcldeyl = —# — l‘%l * I

0.52 Ap

of kinematical and geometrical fluctuations and clue to energy losses. lt gives:

• The particle momentum spread for one counter in the acceptal>le range, |»er·anse

account:

The following factors influencing the particle detection ellirien<·_i· were ta_l<en into

side ofthe radiator

perpendicular particle entrance direction and 6 :. —90° to the entrance from the (`rr-r

ET = 0.4. AE = l.2eV for lucite. The inclination angle 6 Z 0° corresponils In

conversional efficiency 6pM was taken equal to 0.2 and the light propagal ion ellicienl _x

lf19R+6 > OC , total internal reflections do not occur and Ad> : ll, 'l`he pliotocat lvorle

( ) tan 0(·t 19 6 A¢ I 2 a_mC0S

fraction, (or detectable part of Cerenkov light) was defined as:

arc A¢ estimation in each generated event (instead of ray tracing). The `arc active
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stipulate-el iu the- sanu· ve.-ay the- signal is we-ll e-xtingnislu-el·l•_y nniltiple- re-lh-e·t.ion. OCR Output
in the- ainplituelv for protons is slearpe-r. At 6,, : tl" a •le2e·re:a.<e» in the- aunplituiele- is

aluwe-. the· e·one- ol (`e·re-nkov raeliation lor protons is marrow:-r, Hwrdoru the- iturre-asv
angles the- pulse- he-ight, from rr ine-sons rise-s e-arliezr thaut l`or.prot.ome. As nusntione-el
the- hvatn elire-rtion is e·le-arl_y ohse-rve-el. VVit.h rot.at.ion in t.lu-·eiire-rt.ion of iu-ga.ttive

Iiroin this ligurez ele-pe-nele-ne·e· ol t.h¢· PM `anoele- pulse- lu-ight, on _t.lu- angle- rc-l&·tt.iv<‘ to

lie-suits ul ine-aseire-ine-nts lor protons anel pions are- prt-:·ee-nt.:-el in tig.3, AS is se-e-n

while- for piotis it equals IH" anel total inte-rnal re-lh-<·t.ion angle- vqeials 42°.

('e·re·nko\‘ raelialion in the- raeliator wit.h a, re-frae·t.ive· inele-x n = L5 is Zl(i° for protons
ele·nte-rons at Zl.tl(}e V/r anel It, nu-sons at ll.8 (Ie V/ec. At, this inonu-nt.uin the- anglv ol.

tune l.5(·'e V/e·_ Protons with t.his nionu-nttun ra.eliat.e- (Ye-Pe-nkov light. cquivale-nt, to
inve-st.igate-el with the- he-ani eoutaining hot.h protons (/{ = 0.85) auel pious of inoine-n—

l)v|n-||ele‘tte‘e- ol the- (`<-re·nl·&o\‘ Fonnle-r signal on the- l)('H.III (-inlet":-•lN'¢‘ H.Ilgll‘ WHS

tthat is the- tltre-sholel lor protons). The- srintillation in the- rauliator was not. (|l)S(`l'\'(‘|l.

l’Xl. lnve-stigation of t.u· srintillation was elone- at the- he-eun inonu-nt.tnn 0.8 (Ie V/e

Xle-asure-ine·nts prove-e-ele·el mainly for the- he-ain hit,t,ing of ahout, 25rm. front the

ele-lay se-le-e·tion allowe-el e·Iioie·e- ol` hoth protons anel pions in the- he-ain.

e·otint<·rs. 'l`he-se- trigge-ring e-ounte-rs we-rv Iorate-el at a eIist.ane·e- ol, aluint, 2(ln: aenel the

we-rv trigge-re-el hy the- he-ain signal ohtaine-el hy e·oine·iele-ne·e- of t,tn·e·e· se·int.ill_ation

(`.-\Xl;\(`e-rate- anel aiialyxeul on-line- hy IHM»P('/t\'I`. 'l`he- z\I)(` anel elat.a arqnisition

The- PM anoeIe· pulse- was re·rorele-el in an ,\l)(` { It) hit Le-(`roy 22-l$lz\) plafvtl in the

(`(‘l`(‘IIl(U\' renititi-F was e1|>pi‘oXitl|ate·l_\‘ lvm in lliatllq-t(·t‘.

tor als spill ehiration ol ls anel eae-re-le-ratieni e-ye·le- ol` Ss. 'l`lu- he-ani spot on the

ine-ntuni l.3(}e life- twith Ap/p : 13% ) rontaining protons and pions was (3+3) IU'
ol a give-n inoine-nt uni anel type-. 'l`lu- inte-nsity of the- positive- partirle- he-ain with tno—
ing the- ope-rat ion ntoele- ol the- he-ain rhanne-l e-le-nu-nts allowa-el rhoosing the- |)i’|l`ll(il(`?*

Xl¢·asni‘e-ine·nls we-rr e arr-wel out on the- s¤·e·on¢lar\‘ he-ani ol l'I`l·)l’ ae‘e‘e·l¤‘i‘atol‘. ilittn

to + IT re-latin- to the- he-ani elire-rtion.

The- e·ounte-i was plae·e~el on the- plane- that allowe-el plaring it at angle-s front — IT

l)inu·nsions ol the- raeliator we-rv ilti x lll >< lr·m°

siele- ol the- l’Xl anel wrappe-el up in hlark pape-r to suppre-ss the- elillnsion re-lh-e-tion.
eluration was ahout ltltlzes. 'Iihe- raeliatoi- was polishe-el on all sielc-s e·xt’e-pt the- o|¤pe»>it<

ol the- PM was optimize-el lor output signal in the- line-ar range-, 'l`he- anoele- signal
tn : |.l$l] with a 2" PM l’l·]l`-ll?4 glue-el on the- one- 1-nrlolit. ;\ voltage- eliviele-r

The- (_-(‘T(‘lll(t»\' e·onute-i· prototype- was a plane- pai-alle-I raeliator inaele- of Iueite~



to the rotation angle —l0° in fig.3 OCR Output

lig.4 Pulseheight distributions for protons and pious at 1.5GcV/c, corresponding

ADC channel
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15% of lost protons.

disposition angle —l()°. l ir the given conditions 98% of pious can be suppressed at
the possibility of discrimination is well demonstrated in fig.4 corresponding to the

angles is more gentle. ln the case when both protons and pions radiate Cereukov light
prwpvndirular disposition of the radiator and an increase in theisignal abncgative
increase- in the signal. For pious the total internal reflection takes place even at the

it also included the reflections from the free side of the radiator. That caused some

At the positive angle disposition a decrease in the-reflection number occurred and

1.5 (HV/v. Error liars correspond to the output signal spread.

lig.3 Measured pulse heights for protons and pions ws the rotation angle at

rctniicn angle (deg)
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particle separation in the momentum range above the thrvsholrl.
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and the threshold tuning with Yariation ofthe rotation angle. The proposvsl (`r·r<·n

tion éiiiciency with respect tothe threshold Cerenkov counters, eng. Silica ,\r-rogol)
at high Cerenkov radiation intensity (it means good timing properties and high (lei or

The advantages of the proposed Cerenkov counter are the possibility of opt-mtioii



(412 p. in English) OCR Output

on Selected Topics in Nuclear Structure. Dubna. 1994

134-94-370 Proceedings of the 1V International Conference

(2 volumes, 602·p. in English)

Yu.A.Smorodinsky. Dubna, 1993

in Physics». ln Memory of Professor

lnternational Workshop <¤Symmetry MethodsE2-94-347

Tracks in Solids». Dubna, 1994 (296 p. in English)

E13-94-290 Abstracts of the 17th International Conference ¤Nuclear

Rings. Smolenice, 1992 (324 p. in English)

and First Results on Heavy lon Storage and Cooler

Proceedings of the Workshop on Physical ExperimentsE7-94-270

(2 volumes in Russian and English)

Physics. Dubna, 1994

Abstracts ofthe XXX Conference on Low Temperature,1},14-94-269

Deuteron—93». Dubna, 1993 (390 p. in English)

Proceedings of the International Symposium •rDubnaE2—94-95

Meeting. Dubna, 1993 (216 p. in Russian and English)

Proceedings of the International Bogoliubov Memorial94-55

(318 p. in English)

Dynamical Aspects of Nuclear Fission. Smolenice, 1993

Proceedings of the International Conference onE7-94-19

Factory. Dubna, 1993 (266 p. in Russian and English)

lll ,9, 13-93-459 Proceedings of the ll Workshop on JINR Tau-Charm

(in Russian and English)

in Environment Protection». Dubna, 1992

Proceedings of the Workshop <·Activation Analysislll4—93»325

and 590 pp., stiffened cover, in English)

on Heavy lon Physics. Dubna, 1993 (2 volumes. 498
Proceedings of the International School-SeminarE7·93-274

Ti·*<=122%* e_-.__

offers you to acquire the following books:

of the Joint Institute for Nuclear Research

The Publishing Department



E-mail: publish@pds.jinr.dubna.su. OCR Output

l4l980 Russia

Dubna, Moscow Region

Joint lnstitute for Nuclear Research

Publishing Department

for extra infomation. Our address is:

Please apply to the Publishing Department of the Joint Institute for Nuclear Research

Superconductivity. Dubna, 1994 (340 p. in English)

Ukrainian Seminar on High-Temperature

E4-94-386 Proceedings of the Vl Trilateral Gennan-Russiam

Titlelndex



Preprint ot, the Joint lnstitute for Nuclear Research. Dubna. l995 OCR Output

JINR.

The investigation has been performed at the Laboratory of Nuclear Problems.

observed.

of the photomultiplier pulse height on the particle. entrance angle was clearly
on the secondary beam of the ITEP (Moscow) accelerator. Dependence

éerenkov light. The Cerenkov counter prototype with the lucite radiator was tested
for particle separation in the momentum range where all types of particles radiate

ln this paper we describe a éerenkov counter of total intemal reflection

Beam Test of Cerenkov Counter Prototype for ZDF Setup

Kacharava et al.
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Pa6o’ru m.iuo,nieua it Jlaooparopuu xaepiibix iipo61ier.1 Ol/lfllfl.

or opueurauuu pauuaropa oertiocmexisuo nanpamieimsi axoaa nyuxa,

nyqxe yckopmseusi l/ITBGJ (Mocxria). Ha6mo;tanaci~, xauncmiocrs nsixoaiioro curiizuia
nopora siepemtoncxoro nyiyuenmi. lTpo·roruiic·iéru1ixa 6sin ncnsiraii ua aropmiiiosi
orpaxceimsi, iipemiaziiaueiinbiii wm paxtieneinui qacruu B o6nacru uruiiymmoa anime

B pa6ore paccMarpnnae·rc>i nepemtoacituii cweruux nomioro imyrpeuuero

ldcnbiraime na nyaxe uepeintoacxoro cueruiixa wm ycrauoaxu ZDF

Kauapana A,K. u np
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