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The Cherenkov Complex system (CC-systen) in the E-802 experiment at AGS
was successfully operated in the heavy ion running at AGS. Brief
description of the system is given. Pr=" imir.ari ly obtained particle
spectra for pions. Kaons, and protons near mid-rapidity region in 14.5
A-SeV Si + Au collisions are presented. The spectra shape and the
-e^acive yielc-s ere compared with those in p + "N" and p + Au collisions.

1. INTRODUCTION

Main purpose of E802 experiment at AGS is to study mechanism of particle

productions at high baryon and/or energy density expected in heavy ion

collisions, through semi-inclusive measurement of particle spectra using

magnetic spectrometer. The main spectrometer was designed to cover the

momentum region below ~5 GeV/c. and the higher momentum region with enough

overlap was supposed to be covered by the so called Cherenkov Complex system

(CC-system) 1.

Detailed description of the system is omitted in this paper 2. The CC-

system is placed behind the main spectrometer, with a rather small solid angle

of -0.5 msr. It was designed to handle only single tracks. The system
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consists of (1) tw: se:s of scintillator hodcscopes. SI and S2. set at the
r'rcr.z anc rar er.c cf the buggy, respectively, for particle identification by

:i~e-cf-f i ignt in the lew momentum region, (2) three sets of drift chambers.

T5. 76 anc T7 to ensure a track passing through the system, and (3) three

threshold-type gas-Cherenkov counters. CC1. CC2 and CC3.

2. DATA TAKING AND ANALYSIS

2.1. Run Conditions.

The c=Z3 was taken with 14.5 A-GeV Si beams incident onto a Au target with

-3 % interaction length. The beam intensity was 3~4xlO 5 particle per spill,

•/i--.r. s:ill length of -0.5 sec. The field strength of the spectrometer mar-.et

was chosen as 0.9 Tn. The CC-system was oriented so that acceptance of t'r.=

system was maximum for particles emitted at 9i_ab = !S° wlth bending angle zf

-2°, which corresponds to pi_ab = 5.2 GeV/c. To measure positive and negative

charges particles, polarity of the bending magnet was changed.

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

;-e SI arc S2. in coincidence with the 'minimum bias interaction trigger' 'see

Ref.3).

2.2. Acceptance of the System

Geometrical acceptance of the CC-system is completely determined by the

two hodoscopes, SI and S2. Acceptance

raises sharply around pi_ab ~ 3 GeV'/c.

and is rather flat around 5 C-eV/c. and

gradually drops in the higher momentum

region. Phase space in (y, pi) p'i = ne.

for K, K and p, is illustrated in Fig.

1. Although the rapidity region

covered by each particle species is

slightly different in the low py
o
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Fig.l Pnase space for K, K and p
covered by the CC-system

region, we assumed that the spectral

shape does not change significantly

with such a small variance cf

rapidity.

2.3. Particle Identification in the CC-system

Momentum region planned to cover in the particular runs was below -9 Ge\7c.

Particle identification in the CC-system was performed using time-of-flight

(TQF) between the beam counter and the S2 hodoscope (flight path - 20 meters),

and three gas-Cherenkov counters with different indices of refraction.

TOr resolution of the CC-system was CT - 100 psec. so that separation

between K and K (K and p) was possible up to 4.2 GeV/c (7.3 GeV/c) with Ac



se~zral:or,. In f e original design, we assumed TOP resolution of 150 ps. witn

'*r.;~". separation between K and K ('< and p) was up to -3 GeV/c (-5 G e V / c ) .

ircex of refraction of the two Cherenkov counters. CC1 and CC3, was set to

trie same value, n = 1.00169, which corresponds to Yth = 17.2. Setting value

for CC1 is different from the designed one 1. The setting value was chosen so

as to achieve the redundant JC-K identification in the momentum region from 2.4

to 3.6 GeV/c. Index of refraction of CC2 was chosen as n = 1.0060.

corresponding to yth = 9-2- The pulse height information from CC2 was used to

make positive identification of Kaons in the momentum region between 4.6 GeV/c

and 3.6 GeV/c. Since there were a few momentum regions where both TOF ana

C'rerenkcv counters worked for particle identification because of better TOF

resoljt'on than expected, we could comfortably take this advantage for

checking performances of the Cherer.kov counters.

3. RESULTS and DISCUSSIONS

I: sncula be noted first that the results shown below are to be taken as

p r e " i r,i r,a ry .
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v a r i a n t cress s e c t i o n s as a fu n c t i o n of py in 14.5 A - G e V Si + Au

; are shewn in Fig. 2 fcr s + . K + and p. A b s o l u t e scale of the cross

c o m m o n to all p a r t i c l e s , are still under e v a l u a t i o n . A l t h o u g h it is

the spectral shape of re' is very similar to that of JT +.

IO 4

Transverse Momentum (GeV/c)

F i g . 2 . I n v a r i a n t cross sec t ion f o r rc+,
K+ and p as a f u n c t i o n of p j
near m i d - r a p i d i t y in 14.5 A-GeV
Si + Au c o l l i s ions .

E T (=MT - MO) in GeV

Fig.3. Invariant cross section as a
function of £j (= My - Mo).
Straight lines are for eye-
guides .



F i g u r e 3 shews the cress s e c t i o n s 3S a f u n c t i o n of Zj (= My - M Q ) . T n e

s t r a i g h t lines in tne f i g u r e ere fcr g u i a i n g e y e s . S p e c t r a s h a p e for p. K anc

- are ^ery s i m i l a r , and can be d e s c r i b e d by an s i n g l e e x p o n e n t i a l w i t h the

s a m e s l o p e p a r a m e t e r , a l t h o u g h p i o n ' s s l o p e looks a l i t t l e s t e e p e r c o m p a r e d to

tne o t h e r s .

F i g u r e 4 shows the r a t i o s , (a) K + to it+. and Cb) K + to p. as a f u n c t i o n of
P T . t o g e t h e r w i t h the r e s u l t s for p +'N" and p + ' A u ' c o l l i s i o n s 4 - " . It is

i m e ' e s t i n g ' to see that IO7jt+ r a t i o i n c r e a s e s w i t h t a r g e t m a s s in p r o t o n -

i n c i c e n t c a s e s , and the ratio in Si + Au c o l l i s i o n s is s i g n i f i c a n t l y l a r g e

con;";rec to t h o s e in p r o t o n - i r.cident o n e s . T h e r e s u l t see~s s m o o t h l y

c o n n e c t e d down to the r e s u l t s o b t a i n e d in the low pi r e g i o n 3 - 5 . D i f f e r e n t

c O.c

Transverse M o m e n t u m (GeV/c) Transverse M o m e n t u m (GeV/c)

F i g . 4. a) K ~ / T + and b) K + / p r a t i o nar m i d - r a p i d i t y for Si + A n , p + ' N ' p and
p + 'Au' c o l l i s i o n s . P r o t o n - i n c i d e n t data w e r e t a k e n f r o m R e f . 4.

:"e;:u-es are seen in K +/p r a t i o ; (1) d e p e n d e n c e of the r a t i o on t a r g e t mass is

v e - y small in p r o t o n - i n c i d e n t c a s e s , and (2) the ratio l o o k s s i m i l a r b e t w e e n

Si + Au and p + A c o l l i s i o n s at pj ~ 1 G e V / c . It seems to be very i m p o r t a n t

to study t h e p r o j e c t i l e and t a r g e t mass d e p e n d e n c e of the p a r t i c l e y i e l d s m o r e

s y s t e m a t i c a l l y .

We w o u l d l i k e to m e n t i o n h e r e that e f f o r t s on f i x i n g the a b s o l u t e s c a l e of

c r o s s s e c t i o n s is g o i n g o n , and the data a n a l y s e s for Si + A l , 0 + A l , and 0 +

Au c o l l i s i o n s a r e in p r o g r e s s . We hope w e can c l a r i f y m o r e or less the

m e c h a n i s m of p a r t i c l e p r o d u c t i o n s in heavy ion c o l l i s i o n s in n e a r f u t u r e .

' Ref. 3 g i v e s the i n v a r i a n t c r o s s s e c t i o n s for p + ' N ' c o l l i s i o n s , w h i c h is
e x t r a p r l a t e d from the data w i t h B e , Cu and W t a r g e t s , a s s u m i n g a f u n c t i o n a l

"' f i t Af o r m
o t t e, g , g

fcr the d e p e n d e n c e of the cross s e c t i o n on t a r g e t m a s s



4. CONCLUSION

We presented the first, though preliminary, results obtained with the

Cherenkov Complex system in the E802 experiment at AGS.

The particle spectra for K+. K+, and p near mid-rapidity in 14.5 A-GeV Si +

Au collisions were presented. The ratios, K+/jt+ and K +/p. were compared with

those in p + A collisions.
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