
TT SLAC-PUB—5642 
DE91 018880 

PROGRESS AND COMMISSIONING OF THE SLD 
CHERENKOV RING IMAGING DETECTOR' 

K. Abe," P. Antilogus/ D. Aston,* K. Baird/ A. Bean,' T. Bienz,* F. Bird/ 
D. Caldwell/ M. Cavalli-Sforza,' P. Cqyle,' D. Coyne,' S. Dasu/ S. Dolinsky,* 

A. d'Oliveira/ J. Duboscq/ W. Dunwoodie,* P. Gagnon/ D. Hale/ G. Hallewell/ 
K. Hasegawa,* J. Huber/ P. Jacques/ R. A. Johnson/ M. Kalelkar,c H. K&wahara/ 

V. Kwon/ D.W.G.S. Lcith/ X. Liu,' A. Lu/ J. Martinez/ L. Mathys/ 
S- McHugh/ B. Meadows/ D. Muller,* T. Nagamine/ M. Nussbaum/ T. J. Pavel/t 

R. Piano,' B. RatduT,' P. Reusing,* A. K. S. Santha/ D. Schulta,' S. Shapiro/ 
A. Shoup/ C. Simopouloa,* E. Solodov,* P. Stamcr,' I. Stockdale/ F. Suekane* 

N. Toge » J. Va'vra * J. S. Whitaker,' D. A. Williams * S, H. Williams * 
M. Witherell/ R. J. Wilson/ G. Word/ S. Yellin/ H. Yuta* 

* Detriment ofPkftic*, Tokotu Vnivenitf, Atmmtki, Stndai 980, JAPAN 
*$tnf<a4 Limtmr AectUnter Cotter, Stanford, CA SiSOS, USA 
'Strin Pkjiics Intontora, Ratfen Univenitt, P.O. Box 849, PuetUwy, SJ 0885S, USA 
'Defrtmnt ofPhpict, Univtnitw ofCtHformU, SmnU Barton, CA 93106, USA 
*S**U Cm ftuliiwtt for Particle Payne*, (Mnwrw'ty of California, Santa Ow, CA 95064 USA 
! Dtfrtmtnt of Pkjtkt, Univcrtiif of Cincitntli, Cincinnati, OH 452S1, USA 
'Detriment of Phjtiu, Boston Unittrtitf, Beiton, MA OttlS, USA 

Abstract 
We report the recent progress of the SLD Cherenkov Ring Imaging De

tector. All of the individual components of the device (TPCs, mirrors, liquid 
radiator trays) have been completed and installed. Almost half of the electron
ics packages are installed and operational, and the data acquisition system ha* 
been commissioned. The liquid CAFH recirculation system is functioning. The 
drift gas supply systems are operating well with TMAE, and the gaseous freon 
G$F|2 recirculator is being brought on-line. Our monitor and control systems 
are fully functional. The commissioning of all 40 TPCs at full operating volt
age has gone very smoothly. The system shows a remarkable immunity to the 
SLC backgrounds, and yields very clean events, while operating with a single 
electron sensitivity. 

A large Cherenkov Ring Imaging Detector (CRID) has been constructed and is 
being commissioned for the SLD detector at the SLAC Linear Collider (SLC). 1 The 
barrel component of the CRID will provide SLD with excellent paxticle identification 
over the central 70% of its solid angle (Fig. 1). A combination of gaseous and liquid 
radiators allows x/K/p separation up to 30 GeV/c and e / x separation up to $ GeV/c. 
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Fig. 1: Quarter section of the SLD 
barrel CRID showing its principal 
components. 
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Fig. 2: Representative results from UV 
fibers on TPCs: (upper) in a plane par
allel to the detector wire plane; and 
(lower) in a plane down the centerline 
oftheTPC. 

The Cherenkov photons are directed onto quartz-windowed time-projection cham
bers (TPCs), where they photo-ionize a 0.1% concentration of tetrakis(dimethyU 
amino)ethyleae (TMAE)3 dopant in CjHe drift gas at atmospheric pressure. The 
resulting Bingle pbotoelectrons are drifted up to 1.27 m to proportional wire planes 
of 7u carbon filaments with charge-division readout. 

All of the individual components (400 mirrors,3 40 TPCs,* 40 liquid radiator 
trays) of the SLD barrel CRID have been completed and installed since November 
1990. Electronics packages5 have been installed and are operation?! on almost half 
of the 40 TPCs, All of the TPCs and detectors0 have been commissioned at full 
voltage. The vessel has so far been filled with COj in place of the pcrftuoro-rc-pentane 
(C 5F 1 2) gaseous radiator. The liquid perftuoro-n-hexane (C eF 1 4) has been successfully 
recirculated through 6 of the 40 trays, while achieving low levels of Oa contamination. 

The CsFi2 radiator gas is stored in the liquid phase at -8DDC, and recirculated 
through the CRID vessel by an electrically-driven turbine. The C«Fu is cleaned of 
oxygen and water vapor by a mixture of activated copper and 13X molecular sieve.* 
The temperature of the CRID vessel is maintained above the condensation point of 
C6Fij (30°C). We have successfully recirculated a 50% CsFu/50% Nj mixture through 
one of our empty endcap CRID vessels (about 3000 / volume), while maintaining 
pleasure to within 1 Torr above atmospheric pressure. 

The drift gas delivery system has been operational for six months, using filtered 
CP-grade ethane' which we have found tc have good UV transparency above 1600 A. 
Our pressure control system7 has been successfully operated since the installation of 

'Vacuum Atmospheres Co., Hawthorne, CA. 
{Liquid Carbonic, San Carlo*, CA; filters arc I3X molecular sieve and Oxysorb from Mcsser 
Grieshieni GMBH, D-4000 DuMeldorf 30, FRG. 
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the TPCa, and has kept pressure differences across the quartz windows io less than 
2 Torr. The doping of the drift gas with TMAE is accomplished by bubbling the C 2 H 6 

through liquid TMAE held at a known temperature. We have constructed two large 
bubblers, each capable of supplying TMAE for the designed ethane flow of 10 f/min. s 

Currently, we have operated the TMAE at temperatures of up to 15°C. 
We purify the TMAE for operation by mixing it repeatedly with HPLC-grade 

water and letting contaminants7 be washed away with the water. The TMAE is 
then dried and purified by gravity-draining through 3A and 4A molecular sieve and 
silica gel. About 5 I of TMAE, enough for two months of running at the nominal 
temperature of 28°C, have been purified in this manner. 

The quality of the various CRID gases is monitored in a system with the ca
pability of measuring electron lifetimes, UV transparency, and trace oxygen or water 
vapor content. 7 We measure the oxygen content in our drift gas returns to be typically 
near the 1 ppm level, and have found Oj content to be a sensitive indicator of leaks 
in the Bystem. During TMAE running, wc monitor the drift gas return? for electron 
lifetime, using a miniature ion chamber,9 and we have found lifetimes consistent with 
those of the cleanest drift gas. 

A system of UV fiber optics4 is attached to all 40 TPCs for the purpose of 
calibrating drift velocities during operation, and measuring spatial distortions. It 
also allows us to monitor the detection efficiency for single photoelectrons and to 
calibrate the charge division. This system has been operated during data runs, and 
single photoelectrons from the fibers have been observed (see Fig. 2). By looking at 
the oblique fibers, charge division can be seen to be working well in our system. 

The commissioning of all TPCs at full operating voltage has gone very smoothly. 
The system has shown a remarkable immunity to the SLC backgrounds and has 
yielded very clean events, with the CRID operating with a single electron sensitivity. 
Analyses are underway lo study the alignment of the CRID with the SLD Central 
Drift Chamber, as well as to look for rings in the approximately 50 2° candidates 
collected with CtFu radiator present. 
References 

1. SLD Design Report, SLAC-273, UC-43D (1984), and revisions. 
2. R. T. Rewick et al., Anal. Chem. 60 (1989) 2095. 
3. A. Bean et al., Nucl. Instrum. Method* A300 (1991) 501. 
4. P. Antilogus et al., SLAC-PUB-5365, contributed to 1990 IEEE Nucl. Set. Symp., 

Arlington, VA (1991). 
5. P. Antilogus et al., IEEE Tnns. Nuci Sci. NS-38 (1991) 403. 
6. K. Abe et al., SLAC-PUB-5214, contributed to Vth Intn'l Con/, on Instrum. for 

Colliding Beam Physics, Novosibirsk, USSR {1990). 
7. P. Antilogus et al., Nucl. Jnslrum. Methods A29S (1990) 136. 
8. P. Coyle and T, Weber, SLD CRID Internal Note 34 (1987). 
9. M. Cavalli-Sforza, SLD CRID Internal Note 15 (1986). 

of ihc W l l e d S U W 8 

S H i s ^ - -


