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The tracking detector of AGS Experiment 810 is a three-piece Time Projection Cham-
ber (TPC) intended to measure all charged tracks in the forward hemisphere of the nucleon-
nucleon center of mass system, i. e. forward of an angle of about 20 degrees in the lab.
Each module of the TPC contains twelve rows of short anode wires which give 3-D space
points on each track, but no dE/dx information useable for particle identification. The
TPC was operated in a beam of silicon ions at the end of June 1989 and this talk reports
the results of analysis of the data taken with a thin gold target in that run. We have
gathered a similar amount of data from thin copper and silicon targets, the analysis of
which is in a less advanced state. The results of our investigation of the neutral strange
particle decays appear in a separate contribution by Al Saulys. This paper presents the
current state of the analysis of the charged tracks from the silicon gold collisions.

The first picture (Fig, 1) shows the reconstructed tracks from a collision of a silicon
projectile on a gold target nucleus. Seventy five charged tracks are assigned to the primary
vertex by the tracking program, twenty seven negatively charged, forty eight positive.
Figure 2 shows an elevation sketch of the layout of the three TPC modules in the MPS
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magnet and the location of the trigger detectors. The MPS magnet provides a uniform 5
kG field on the TPC volume. The trigger was quite simple, requiring a large pulse height
in the Cerenkov counter in the incident beam, caused by an incident silicon ion, a small
pulse height in the scintillation counter centered on the beam behind the TPC (S9, see
Fig. 2) corresponding to less ionization than a surviving carbon ion would produce, and
a substantial signal in each of the scintillators S10 and Sll, located above and below the
beam just in front of the TPC. This trigger was satisfied about once for every 240 Si ions
through the 1 mil (25 micron) gold foil target. A vertex was reconstructed in the region
within 3 cm of the target for about 11% of these triggers.

Removal of all events with a veto scintillator (S9) pulse height greater than 40 (about
1.5 times minimum ionization) selects a more central cross section. Figure 3 is a plot of the
distribution of the Z (along the beam direction) coordinate of the reconstructed vertices
after this cut. The background of events from air around the target is most noticeable
in our gold data because the target was so thin (.0076 radiation lengths or 2.5 x 10~4

interaction lengths) in order to reduce contamination of the events by electron tracks
from converted 7r° photons. Figure 4 is the charged prong multiplicity distribution for the
vertices surviving the tight veto cut. Finally, a cut at multiplicity 50 was used to select only
the most central collisions, leaving 2243 events from the gold sample. This corresponds
to a cross section of 0.59 Barns, which is perhaps still a bit large to call central. Note
that none of the air events seen in Figure 3 survive this multiplicity cut. The subsequent
pictures are all based on these 2243 events.

Monte Carlo (HIJET) events were converted to our data tape format by a GEANT3
program which simulated the efficiency and resolution of the TPC. These "data" tapes
were analysed by the same reconstruction program used for the real data and used to
obtain the acceptance of the TPC and to evaluate the efficiency and accuracy of the track
reconstruction. The Monte Carlo event generation was modified to match the observed
final behavior of the data so it is important to include everything that affects the efficiency
and resolution of the TPC in the simulation. This is a difficult task which is still being
pursued, so all data presented here should be considered preliminary.

Figure 5 is the raw pseudorapidity (77) distribution. The sharp rise between 1.0 and
2.0 is due to the acceptance of the TPC. Thus, though we measure tracks with 77's as
small as 1.0, we cut the data to remove all tracks with 77 smaller than 1.6, at which point
the acceptance has reached 55% (see the acceptance plot, Fig. 6). Figure 7 shows dn/drj
corrected for acceptance; dn/dq reaches 50.3 at the maximum. Integrating this spectrum
we get a net average multiplicity of charged tracks (7/ > 1.6) of 65.5.

The resolution measurements show that the momentum resolution correlates strongly
with the number of coordinates on a track. In order to use only reasonably accurate data
for momentum dependent variables we have removed tracks whose measured momentum is
larger than a limit which is set for each track to correspond to an average resolution dp/p
of 25%. For example, for full length tracks (31 or more hits) the resolution dp/p2 = 0.01
(GeV/c)"1 so tracks of 24 GeV/c or higher are removed. Tracks with fewer than eight



hits are discarded. With these cuts applied to the data (and to the Monte Carlo events to
compensate the effect on the acceptance) and assuming a pion mass for all negative tracks,
we obtain the acceptance corrected ir~ rapidity distribution shown in Figure 8.

Figure 9 shows the momentum distribution d2n/d£ldp for the selected TJ range. The
tail of the positives above the individual nucleon incident momentum may be attributed to
deuterons or alphas, although it is also consistent with the effect of momentum resolution
on a proton spectrum cut off at 14.5 GeV/c. The spectrum of negatives extends to near
the incident momentum also. As the next plot (Fig. 10) shows, the spectrum of pions
produced by 13.4 GeV/c protons on a beryllium target extends to the beam momentum
at about the same relative rate. The proton points in Figure 10 are an average of the 7r+

and 7r~ data of Lundy et al.1, converted from d2a/d£ldp and multiplied by a factor 28 for
comparison of both the shape and the absolute normalization with the silicon data.

Figures 11 shows the net acceptance of the TPC as a function of pseudorapidity, r) and
transverse momentum, pj_, for positive tracks. The negative track acceptance is similar.
Above T/ = 2.0 and pj_ of 0.05 GeV/c the acceptance is quite flat. While looking at the
the p± spectrum plots that follow, the fact that large corrections for acceptance are made
only to the lowest 17 and p± bins should be kept in mind.

Figure 12 shows the transverse momentum spectrum l/p± dn/dp± for positive and
negative tracks and the result of subtracting the negatives from the positives to approx-
imate the proton spectrum. The approximation depends on the assumption that the ir+

spectrum is the same as the ir~ and that the K meson contribution is small. The negative
spectrum shows a deviation from a simple exponential with a slope of about 9 (GeV/c)"1

in the region from p± = 0 to 0.5 GeV/c, then a slope of about 5 from p±_ = 0.5 to 1.5
GeV/c. The "protons" on the other hand, flatten out in the region below p±_ = 0.5 GeV/c
from a slope of about 5 in the larger pj_ region.

Thermodynamic considerations suggest that the spectrum at a given rapidity should
have an exponential behavior plotted as a function of transverse mass, m± = yp±} + "lo2.
As may be seen in Figure 13, this plot has a tendency to pile up our data for small p±
but gives a reasonably exponential dependence for the protons for ntj_ between 1.0 and 2.0
of about exp(—mj_/0.125). We have not yet derived a proton rapidity but instead have
broken the p± distribution in five 77 regions. Figure 14 shows the m^ dependence of the
negative tracks and of the positive - negative difference in four of those five 77 regions. We
define a "temperature" parameter as the inverse slope for the region 0.3 < m i < 1.0 for
"pions" and the region 1.0 < mj_ < 1.6 for "protons", and do simple eyeball fits as shown
by the straight lines on Figure 14. Figure 15 shows the dependence of this "temperature"
on pseudorapidity.

More work remains to be done. We hope to refine the Monte Carle simulation. The
copper and silicon data will be analysed. A considerably larger sample of events will be
needed to detail the 771 j_ vetsus rapidity behavior, events we hope to acquire in the Spring
heavy ion run. With a larger event sample we will be able to cut harder on the multiplicity
to sharpen the definition of "central" collisions.
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FIG. 1. Reconstructed tracks from a silicon-gold collision detected in the E810 TPC.
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FIG. 2. The location of the three TPC modules in the MPS magnet and of the trigger
detectors. The beam Cerenkov and the veto scintillator are considerably further from the
MPS than indicated.
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FIG. U. The acceptance of the TPC as a
function of pseudorapidity, rj and transverse
momentum, pj., for positive tracks.
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