
BNL 44430

810 F U T U R E PLANS*
BNL—44430 f

Presented by Edward D. Platner DE90 009526
for the E-810 Collaboration

A. Etkin, K.J. Foley, R.W. Hackenburg, R.S. Longacre, W.A. Love","
T.W. Morris, E.D. Platner and A.C. Saulys

Brookhaven National Laboratory, Upton, New York 11716

S.J. Lindenbaum
Brookhaven National Laboratory and City College of New York

C.S. Chan and M.A. Kramer
City College of New York, New York, NY 100S1

T.J. Hallman and L. Madansky
Johns Hopkins University, Baltimore, MD 21218

B.E. Bonner, J.A. Buchanan, C.N. Chiou, J.M. Clement, M.D. Corcoran,
J.W. Kruk, H.E. Miettinen, G.S. Mutchler, F. Nessi-Tedaldi, M. Nessi

and J.B. Roberts
Rice University, Houston, TX 77251

To be published in the Proceedings of the
Heavy Ion Physics at AGS Workshp

March 5-7, 1990

Submitted:
March 27, 1990

* This research was supported by the US Department of Energy under Contract Nos.
DE-AC02-76CH00016, DE-AC02-83ER40107, DE-AS05-81ER40032 and DE-AC02-
76ER03274, and the City University of New York PSC-BHE Research Award Program.

MASTER
DISTRIBUTION OF THIS DOCUMENT IS UNLIMITED



810 FUTURE PLANS*

Presented by Edward D. Platner
for the E-810 Collaboration

A. Etkin, K.J. Foley, R.W. Hackenburg, R.S. Longacre, W.A. Love,
T.W. Morris, E.D. Platner and A.C. Saulys

Brookhaven National Laboratory, Upton, New York 11716

S.J. Lindenbaum
Brookhavtn National Laboratory and City College of New York

C.S. Chan and M.A. Kramer
City College of New York, New York, NY 10031

T.J. Hallman and L. Madansky
Johns Hopkins University, Baltimore, MD 21218

B.E, Bonner, J.A. Buchanan, C.N. Chiou, J.M. Clement, M.D. Corcoran,
J.W. Kruk, H.E. Miettinen, G.S. Mutchler: F. Nessi-Tedaldi, M. Nessi

and J.B. Roberts
Rice University, Houston, TX 77251

It is believed that a good bet for finding the Quark-Gluon Plasma at AGS energies
is with the heaviest projectiles on the heaviest target, i.e. Au on Au. One of the likely
signatures of the plasma is strangeness enhancement. Al Saulys has shown what it's like
to find A and K° with Si projectiles. Our Monte Carlo simulations show track densities
4x higher for Au projectiles. In addition, the Au beam itself produces 30 times more
ionization. Thus the present TPC's will be limited to only a few hundred ions per sec.

Near Term:
We would like to obtain an order of magnitude more data with a variety of targets and

different beams including protons. We axe improving the TPC reliability and expect to
better understand systematics; the latter, by creating a three-dimensional field calculating
program and developing a laser system able to produce ionized tracks in the TPC. We
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expect to install a two layer 106 pixel CCD system near the target that will give coverage
down to an 77 of .9 and be sensitive to ion fragments by dE/dx.

I^ong Term:
We are working on a modified TPC design that will allow Au beams of several thou-

sand/sec through the TPC, Fig. 1. A beam region cage is introduced into the space where
the beam passes through the chamber, Fig. 2. This is a thin walled box with conductive
strips on both sides of the walls that are set to the correct potentials for their positions
in the TPC. Thus the ionization from the Au beam is shielded from the main volume of
the TPC and the level of beam allowed is determined by the event rate rather than the
ionization caused by the Au beam.

In the case of a Au beam on a Au target the track density increases by about 4x the
value for Si beam. Monte Carlo studies show a loss of K° and A reconstruction efficiency
and an increase in accidental track combinations that simulate K°'s and A's which is
serious because it reduces the signal-to-noise ratio. As you have seen the A. signal is buried
in the noise with Si on Au with the present TPC arrangement. We are studying two
substantial changes that should bring Au-Au into the same reconstruction efficiency and
background we presently have with the Si-Au data.

The first is to improve the two-track resolution in Y (the drift direction) from about
5mm to less than 2mm. This is represented hi Fig. 1 by "RHIC" style electronics. The
second change is to fine-tune the pattern recognition in such a way that the two-track
resolution is also improved in X.

The improved two-track resolution in Y is achieved by a method first used at JADE
and now being applied in SLD. Figure 3 is out of the SLD proposal showing pulse amplitude
(current) vs. time for 6 closely spaced tracks. This is current sampling with an ADC at
100 MHz. As indicated by the threshold line, a simple time over threshold only finds 3
tracks. However, by taking differences of adjacent samples, lower half of Fig. 3, all 6 tracks
are clearly separated, including 2 only .8mm apart.

We have taken similar 100 MHz ADC data from the E-810 TPC using a transient
recorder which stores in memory pre- and post-trigger samples (64) every time a trigger
(produced by a threshold discriminator) occurs. Here (Fig. 4) 16 anode wires and 16
amplifiers are linearly added. The horizontal width is 10 fts and the full scale amplitude
is about 20 pa,. The gaps between recorded samples are because no signal of sufficient
amplitude occurred in these time spaces. If we add adjacent time samples to produce 50
MHz equivalent sampling we obtain Fig. 5. Here the relative space between tracks is
not relevant. It can be seen that when these tracks get within about 5 mm they merge
on a time over threshold discriminator. However if we take differences between adjacent
time samples, Fig. 6, we see that using a discriminator with hysteresis, as with SLD, all
combinations of one track following another are separated down to a 1.6mm spacing. Thus
in the highest track density region near the upstream part of the beam cage we would
greatly benefit from sampling ADC electronics.



We are working on a TPC for a RHIC R&D project that uses pad readout for 5 x 105

channels. The electronics is organized as shown in Fig. 7. Each channel has a transresis-
tance amplifier, a shaper, and a segmented analog memory. A set of 256 such channels is
read out by an ADC under control of a computer and the data is stored in local memory.
After readout is complete, the computer further compacts and massages the data before
sending it to off-chamber electronics. This whole assembly, Fig. 8, will be mounted on the
outside of the cathode pad of the TPC and occupy less real estate than the pads occupy.
If this RHIC TPC segmented version of the analog memory is not ready in two years when
we need to be prepared for the gold beams, we propose for this small-scale implementation
to use an existing unsegmented analog memory of 256 samples, arranged in sets of 4 to
achieve the 20 fxs at 50 MHz required for the MPS TPC, Fig. 9. In this case the transputer
acts to segment the data, storing only the pretrigger and posttrigger samples relevant to
the tracks. The transputer could also be used to take adjacent sample differences and
calculate the true track positions before sending the data to external electronics.

The improved performance of the TPC is indicated in Table 1. We are in the process
of Monte Carlo simulations to test the benefit of improved two-track resolution and fine
tuning the pattern recognition to maximize neutral decay reconstruction efficiency and
minimize background under the neutral decay masses.



EXTERNAL FIELD CMC

PRESENT HTBfllDJ

76B0 CHANNELS

PRESENT HKBfllOS

RHIC TPC 3Tn.Z
ELECTRONIC*

1940 CHANNELS

3 / 4 ' BEAM USE I
TARGET

" 3 0 DDKS - 49*

E-»10 TFC ELECTRONICS CDNPIEURAriM FOR SOLO BEiMJ

BNL

r - « l D TPC FOR COLD BEANS

aiOTPCAU.PSI »» EDP REV 3

DATE: 2/9/90

Figure 1



a 3



800

700 -

-200
50 100 150 200

Time (10 ns bins)

250 300 350

Figure 5.47. A. multi-track waveform and its derivative. The units on the
horizontal axis are the 10-nanosecond digitizer bins.

Draft 5 - 8 8

Figure 3

Revised 12/85



1 r ^ ? ! . UN
LAY| tttt POft THE TEKTftONix 4010

0 OVER 0
TOT 0

0 I ._. J .1
8

Figure 4
10 X102



-

m

ni

in

I
a
m

1
u

a a g % 8 S ? S S





CATHODE END U P

RHIC TPC on Chamber Electronics
255 Channels/Assembly

Memory

Transputer Data

out

EXTERNAL FASTBia

BNL
RHIC TPC DM CHAMBER

3 | ]nuL nHTPCAn.P22

UTE a/ta/as I

ELCCTRONCS

• r ED»

StCET Z OF

REV

a
2

Figure 7



1/2 INCH

'3.6 INCHES

AOC. MEMORIES. TRANSPUTER

SEEHENTED ANALOG MEMORIES

C
AMPLIFIERS ANO SHAPERS

•a o

EXTERNAL CONNECTORS

SHIN-ETSU GO

GROUND

CATHODE INPUTS

' I SHIN-ETSU GO

fPC CATHODE END PLATE SURFACE

OPEN VIEW OF 256 CHANNEL RHIC TPC ELECTRONICS ASSEMBLY

CROSS SECTIPV. THROUGH CENTER

c |FILE

BNL
TPC ELECTRONICS

RHTPCASS.PS!

ASSEMBLY

BY EOP REV E

i r
OATE: 1/24/90 PASE 1 OF 1

Figure 8



n

cu

en
<uu

in jo



TABLE I

PROPERTIES OF NEW TPC

CHANGE BENEFIT

A. Beam cage Au beam through TPC

B. Reduced distortions Improved reconstruction efficiency

C. Raise drift velocity to reduce Better two-track separation
diffusion

D. Sampling ADC in region of high 1.6mm two-track separation
track density


