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We review the most recent data from Experiments 802, 810 and 814 of the heavy-ion
program at the Brookhaven Alternating Gradient Synchrotron (AGS).

1. E802

Experiment 802! has recently completed, among its many goals, a survey of semi-

inclusive particle production over a broad range of projectiles (p, 0 and 28Si) and targets
(Be, Al, Cu and Au) at ppam = 14.6 A-GeV/c. With such measurements it is easier to -
identify directly from the data interesting nuclear effects on particle production.

Measurements of inclusive cross sections for
PA collisions have confirmed what had already
been observed in central 28Si + Au collisions2;
namely, the invariant cross sections of n%, K*
and protons, within the available statistics and
pL range of the spectrometer (py > 0.3 GeV/c)
are well described by exponential curvesin trans-
verse mass:
E& = Ae—(mi-ma)/To
dp? !

where my = (/m2 + pi, m, is the particle rest

mass, and p) is its transverse momentum. A
and Ty are parameters, where the inverse slope
parameter Tg (at a given rapidity) uniquely char-
acterizes the shape of the spectral distributions.
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Fig. 1 Inverse slope parameters Tg

for 7+, K* and p, as obtained from the
inclusive spectra between 1.2 < y < 1.4
of pBe, pAu and central 2Si + Au colli-
sions. Preliminary data from E802 AGS
collaboration.

Fig. 1 displays Tp for #*, K* and protons from pBe, pAu and central (i.e., high multiplicity)
28Si + Au collisions, obtained from spectra measured within the rapidity range 1.2 < y < 1.4.
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The inverse slope parameters for K* and protons increase dramatically as one goes from light
systems (pBe and pAu) to heavier systems (central 28Si + Au), in stark contrast to the slope
parameters of T,

BNL-AGS EB802 (PRELIMINARY)
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Fig. 2 dN/dy for #*, K* and protons for pBe, pAu and central 28Si + Au collisions.
Note that dN/dy for central 28Si + Au has been divided by the number of 28Si projectile
nucleons (= 28). Preliminary data from E802 AGS collaboration.

The invariant cross sections for the same systems were integrated to yield the rapidity
densities dN/dy as a function of rapidity. Fig. 2is a plot of dN/dy for #*, K* and protons for
pBe, pAu and central 2Si + Au collisions. Note that for 28Si + Au, the rapidity distributions
for all particles have been divided by the number of 28Si projectile nucleons (= 28). The
rapidity distribution of K+ differs significantly in shape and peak position from that of =%
for central 28Si + Au, even though they have similar shapes for pBe and pAu. In addition,
dN/dy for K% increases more quickly than dN/dy for 7% at all measured rapidities as one
goes from pBe to central 28Si + Au collisions. These facts strongly suggest that for heavy-
ion collisions, K* and =% are produced via different mechanisms, presumably due to the

presence of a large amount of nuclear matter.

2. E814

Brookhaven AGS Experiment 814 combines nearly complete 4= calorimetry with a high-
resolution forward spectrometer. Details of the experimental setup may be found in refer-
ence 3. Data have been taken with a 14.6 A-GeV/c 2Si beam on targets of Al, Cu and Pb
in a program to investigate global energy flow as well as the simultaneous measurement of
forward-going nucleon spectra (85, < 1°) in central relativistic heavy-ion collisions.

Energy flow is studied in a 992 element Nal(Tl) calorimeter surrounding the target and
covering the pseudorapidity interval —.5 < 7 < .8. Distributions of transverse energy (ET)



for the three targets are shown in Fig. 3. These data® have not been corrected for en-

ergy leakage due to the finite depth of the Nal(T1) crystals. Superimposed on the data are
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Fig. 3 Transverseenergy (E1) distributions®
in the target calorimeter of E814 for 28Si on Al,
Cu and Pb. HIJET results are shown for each
target with (upper curve) and without (lower
curve) rescattering.
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Fig.4 Transverse momentum spectra of neu-

trons for 28Si + Pb measured by E814 with Er
in the target calorimeter greater than 6 GeV,
for various rapidity regions.

spectra from the event generator HIJET*
after tracking with the detector simula-
tion program GEANT to properly include
detector response and acceptance. Two
separate HIJET predictions are shown for
each target, representing the model with
and without rescattering of the secondary
particles within the target and projectile
nuclei. The Pb target presents more op-
portunities for rescattering in spectator
matter; HLJET can only reproduce these
data if this process is included. The ef-
fect lessens, as expected, as the mass of
the target decreases.

A more detailed picture of the colli-
sion may be obtained by studying the si-
multaneous distributions of forward-going
nucleons. Reference 3 presents neutron
rapidity distributions; the corresponding
pT spectra are shown here. E814 is unique
in its ability to measure these distribu-
tions down to pr = 0. Neutron kinetic
energies and positions are measured in a

series of six uranium-copper calorimeters.

Shown in Fig. 4 are (1/pr)(de/dpr)
distributions of neutrons® in three rapid-
ity regions for 28Si on Pb. The distri-
butions include all events with Et > 6
GeV in the Nal(Tl) calorimeter, approxi-
mately 20% of the geometric cross section.
The data are corrected for the acceptance
of the forward spectrometer which, due
to the constant cone angle, varies as a
function of rapidity. The top curve corre-
sponds to projectile fragmentation and is
consistent in shape with the correspond-
ing rapidity distribution®. Both are ac-
counted for by the Fermi momentum dis-
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tribution of nucleons in the fragmenting 28Si nucleus. The two lower distributions, cor-
responding to nucleons that have interacted strongly, show the flat behavior expected for
thermal distributions as pp — 0. Plans are now underway to increase the spectrometer ac-
ceptance, thereby extending these spectra to higher values of pr, where their shape is more
sensitive to the detailed emission mechanism.

3. E810

AGS Experiment 810 uses a Time Projection Chamber® (TPC) to measure all charged
tracks forward of 81, =~ 20°. The TPC contains 36 rows of short anode wires which give 3-D
space points but no dE/dz information. The data presented here are from a short run with
a 28Sj beam in June 1989 using thin (< 0.01 radiation lengths) Au and Cu targets to reduce
contamination of the events by electrons from converted #° photons. A multiplicity cut of 50
or more TPC tracks was used to select central collisions, yielding 2291 Au events and 2170 Cu

events, corresponding to cross sections of 100

0.59 and 0.20 barns, respectively. These E-810 Preliminary
« " ® Si—Au Negatives
were the “central ;amples for the charged ] ’ o Si-Cu Negatives
particle distributions presented here. 10 L -
Assuming the pion mass for all neg-
ative tracks, we obtain the acceptance- & ~ o
- 1 i ] WY
corrected 7w~ rapidity distribution shown s A ““’%ﬁﬁ’% 9-0-0
in Fig. 5. The Cu and Au =~ distributions “‘:‘_ 3 '.?h
are very similar. By computing the rapid- : *O
ity of all tracks using the proton mass and 0.1 § 4 Si-Au(Diff.)=0.1 ﬁ
) . ) & Si—Cu (Diff.) 0.1
subtracting the negatives from the posi-
tives, we obtain an approximation to the

Cten 4t L s g 0.01

proton rapidity distribution. This “differ- 10 1.5 2.0 2.5 30 35 40 4.5
ence” distribution is also shown in Fig. 5, y

plotted one decade lower for clarity. The Fig. 5 Rapidity distribution of negatives
“protons” emerging from Cu are substan- (circles) and “difference” (scaled x 0.1), for
tially more forward than those from Au. 28i + Cu and Au.

In Fig. 6 the transverse momentum distribution (1/p; )(dn?/dp) dy) is plotted versus
my — m,. The pion mass is used for the negative spectra, the proton mass for the spectra
obtained by subtracting the negatives from the positives. The negative spectra show sub-
stantial deviation from an exponential, unlike pion production in pp collisions in this energy
region7. Since the electrons contribute less than 1% and the K~ /7~ ratio was measured by

E802 to be about 4%2, this effect represents an excess production of low p, pions in nuclear
collisions.

The large aperture of the TPC detector yields a good acceptance for detecting A, A
and K9 by the characteristic V¢ decay. We have reconstructed approximately 750 (850)

o~



1000

A and 300 (400) KO from the Au (Cu)

E-810 2 Cu Negatives y=2.3 8 b : Yo
w  Preliminary ® AuNegativesy=2.3 events®. The m distributions for A’s in
(N @ Cudiiferencey=2.21  the region 1.2 < y(A) < 3.0 and K¥'s in
100 ° 8 Au difference y=2.0 .
z 'i a AfromCu éXIOg the region 2.2 < y(K?) < 3.0 are also
a E:l . O A 4 AfromAu(X10 plotted in Fig. 6. The A points are plot-
o
, ~ 10 sa g 6 ted one decade high for clarity. The VO
Ee] . 3 s data correspond to “central” events with
\5‘ 1 » 5 . no multiply-charged projectile fragments,
- * $ as determined by a veto counter behind
0.1 f ¥ } g the TPC. Using a negative particle mul-
> Ksz from Cu ‘ tiplicity cut to select events of yet greater
01 * Ks'from Au centrality we measure a small sample with
0.00 0.20 0.40 0.60 0.80 1.00 1.20 a net A yield of 1.9 £ 0.2 per 28Si + Au
m,-m, (GeV/c?) event in our rapidity region. When we re-
move the A and the K¢ tracks, and plot
Fig. ¢  Transverse momentum spectra of the effective mass for the 7% hypothesis,
pions, protons, K and A (x10), for 28Gi + Cu  no detectable A signal is observed. With a
and Au. 95% confidence upper limit, n(A)/n(A) <
0.07.
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