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Cheren«ov Complex system (CC-system) in the E-822 experiment at AGS
uccess.ully operated in the heavy ion rLnning at AGS. Brief
~iption of the system is given. Prz.imicnarily obtaired particle

ra for picns, Kzons, and protons rear mid-rapidity region in 14.5

Si + Au collisions are preserted The spectrs shape and the

f/@ yielas @re compared with those in p + "N' and § + Au collisicns.

€1 T 1 1(/)(

1. INTRODUCTION

M“2in purpose of EB02 experiment at AGS is to study mechanism of particle
nrccuctions at high baryon and/or energy density expected in heavy ion
ccllisicns, through semi-inclusive measurement of particle spectra using
magretic spectrometer. The main spectrometzr was designed to cover the
momerntum regicn below ~5 GeV/c, and the higher momentum region with enough
overlep was supposed tc be covered by the so calied Cherenkov Complex system
(CC-system)!,

Detailed description of the system is omitted in this paper?., The CC-
system is placed behind the main spectrometer, with a rather smali solid angle
of ~0.5 msr. It was designed to handle only single tracks. The system I,
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sets of scintillator hodcscopes. S1 and $2, set at the
enc ¢f the buggy, respectively, for particle identification by

cima-gf-fliznt in the Yow momentum region, (2) three sets of drift chambers,

nc T7 to ensure a track passing tnrough the system, and (3) three

trreshold-tvpe gas-Cherenkov counters, CCl, CC2 and CC3.

2. DATA TAKING AND ANALYSIS

2.1. Run Conditions.

The G173 was taken with 14.5 A-GeV Si beams incident onto @ Au térget with

~2 % interaction length. The beam intensity was 3~4x10° particle per spill,

witn s2il1 lemgth of ~0.5 sec. The field strength of the spectrometer magnet
as 0.9 Tm. The CC-system wes oriented so that acceptance of ths

= 16° with bending angle c7

W3S ChOosen
zvstem was maximum for particles emitted at Bpap
-2, whicn corresponds to prap = 5.2 GeV/c. To measure positive and nejative
5 particles. polarity of the bending magnet was changed.

A fast-level trigger was constructed simply using the logic outputs frem
<

$2. in coincidence with the ‘'minimum bias interaction tricger' fsee

2.2. Acceprance of the System
Gecmetrical accentance of the CC-system is completely determined Dy the
two hodoscopes, Sl and S2. Accepiance

%g > ) raises sharply around prap ~ 3 GeV./c,

E% ’ and is rather flat around 5 GaV/c., and

E 20r 1 gradually drops in the higher mome-tum

é ) region. Phase space in (y, pT) pizne,

é proton pion for , K and p, is illustrated in Fig.

3 Lor I 1. Although the rapidity region

§ covered by each particle species is

é slightly different in the Tow pT

= 00 fg fé ig 29 region. we assumed that the spectrii
Rapidity shape does not change significantly

Fiz.1 Pnese spece for m, K and p with such a small variance cf
covered by the CC-systenm .
rapidity.

2.3. Particle ldentification in the CC-system

Momentum region planned to cover in the particular runs was below ~9 GeV/c.
perticle identification in the CC-system was performed using time-of-flight
(TOF) between the beam counter and the S2 hodoscope (flight path ~ 20 meters),
and three gas-Cherenkov counters with different indices of refraction.

TOF resolution of the CC-system was o ~ 100 psec, so that separation
netween m and K (X and p) was possible up to 4.2 GeV/c (7.3 GeV/c) with 4c



senergtion. In tre origing) design, we assumcd TOF resoiution of 150 ps, witn
rizn o sercaraticn betwesn x and K (X and p) was up to ~3 GeV/c (~5 GeV/c).
Ingex of refracticn of the two Cherenkov counters, CC1l and CC3, was set to
tne same vaiue, n = 1.00163, whicnh corresponds to yth = 17.2. Setting velue
for CCl is different from the designed onel. The setting value was chosen so
as to achieve the reduncdant n-X identification in the momentum region from 2.4
10 2.6 CeV/c. ndex cof refraction of CC2 was chosen as n = 1.C060,
cerresgonding o yrh = 9.2. The pulse height information from CC2Z was used to
make positive identification of Kaons in the momentum region between 4.6 GeV/cC
znd 8.8 GeV/c. Sirnce there were & few momentum regions where both TOF ang
Crarenkgv councers worksed for particle identification because of better TOF
resolution thar expected, we could cemfortably take this advantage for

cnecxing perfcrmances of the Cherenkov counters,

3. RESULTS ancd DISCUSSIONS
i- sncula be noted first that the results shown below are to be taken as

relimingry.

The invariant cress sectigns as a function of pr in 14.5 A-GeV Si + Au
coiiisions are shown in Fig. 2 for =7, K™ and p. Absolute scale of the cross
sections, cemmon to all particles, are still under evaluaticn. Although it is

nct shown, the spectral shape of n~ is very similar to that of =*.
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Fig.2. Invariant cross section for n%, Fig.3. Invarjant cross section as a
Kt and p as a function of py function of E1 (= M7 - Mp).
near mid-rapidity in 14.5 A-GeV Straight lines are for eye-

Si + Au collisions. guides.
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Figure 3 shcws the cross sactions as @ func

straignt lines in tne figure are for guiding eyes. Spectré shape for p, K ang
m are very similar, and can be descrited by an single expcrential with the

same Sicpe parameter, although pion's slgpe looks a little steeper compared to
tne others.

Figure 4 shows the ratios, (a) K™ to =%, and (b) K* to p, as a functicn of
o7, Together with thne results for p +'N' and p +'Au’ collisions®.”. 1t is
inte-esting to see that K7/a% ratio increases with target mass in proton-
incicsnt cases, and the ratio in Si + Au collisigns is significaently large

gC to those in orcoton-incident ones. The result
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conrected down to tne results obtaired in the low pt regicn3.3. Different
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a) K7zt and b) K¥/p ratio near mid-rapidity for Si + Au, p + 'N', and
p + 'Au' collisizcns. Proton-incident data were téxen from Ref. 4.

in ¥t/p ratio; (1) cepe-~derce of the ratio on terget mass is
very smgll in proton-incident cases, ard (2) the ratio 1ooxs similar between
Si + Au and p + A collisions at pt ~ 1 GeV/c. It seems to be very important
to study the projectile and target mass dependence of the particle yields more

systematically.

We would like to mention here that efforts on fixing the absolute scale of
cross sections is going on, &nd the data analyses for Si + A1, O + Al, and 0 +
Au collisions are in progress. We hope we can clarify more or less the

a

mechenism of particle productions in heavy ion collisions in near future.

< Ref. 3 gives the invariant cross sections for p+'N' collisions, which is
extranc-lated from the data with Be, Cu and VW targets, assuming a functionai

form -®' fcr the dependence of the cross section on target mass At



We presented the first, though preliminary, results obtained with the
Cherenkov Compliex system in the £802 experiment at AGS. |
. ‘ I3 . . . . , > +
The particle spectra feor =z, K*, and p near mid-rapidity in 14.5 A-GeV Si
< ‘. . 1th
Au collisions were presented. The ratios, K*/x™ and K*/p, were compared w

those in p + A collisions.
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