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Intrcdwtiea 

The cbjectlve Of the Tevatt'm I pFojeCt St fermil.Sb! is to pFodUCe ;p OolliSlaW 

at center-oPNSS Wl.?X@S NW 2 TeV with S pati lwlty (L) Of 1030Cm-2Seo-!. 

First operation Of the Tevatmn In -w oolllder rode took pIdOe In @&be- Of la& 

year (1985); Fig. 1 ls a ip event St 0.8 TeV x 0.8 TSV ss observed ln the wrtex 

clm& or ths ak’detectcr at that time. hrlng this flrsttestrun, a1lmlnoS1ty 

or - ,024cm~2eec-! was ~&lewd for Just ; feu tOu"S '3.rStlm. In a-de to ampleto 

thy c&lisl~n hills, an essential step in the utlllzStlo0 of the collider, major 

01~11 CONWUCtiOtt IBd required and the Ferallab Scelerator CO@SX is IIY St 

mldpolnt in a year-long shutdon to acc~mpllsh this. 

The pFesmt schedule calls lot' the next collider !-RI to start In hoe&~ of 

19f36. lasting rw abarr 3 rrrxlths. m g0db r~thum~apalcid00dty0r 

ioafmT2s2-! (at 6* 0r I a) Ad an imgrated lsminOz.ity 0r w-loo nb-l. FCW 

emi~~ ~111 bs irutalied room this M ah the ucpectatiffl 6r obtdtii~ rlrst 

physlos results in this new etm'gy Feglme. 

V~rlw~estlmateSh~ve been made 2 t&t the energy densities amlIable tn ;p 

CCuiSi0~ &IN !dabW the 2 CeVm’ required rOrw rOrmatlOn. AwXUghm 

predictive pouar 0r th0 expected WNequenws in nuc1muc1em 00111S1alS 1s 

admlttedIy *VW weak(Bp that mat in nuclSuS3ucleus wlllslons. it Is clearly an Srea 

kk3-thy 0r expi0mi00. In the remainder' or the talk I willdlsa the expWlmentS 

that ha- bWI apprOVed t4 WI ?& TRV I fIW the VieWpOint Of their CWbllltY to 

Search rOr SVid- Or the WD phSSe traitiOn. 

II. Appr~vedExpe&ient~ 

of ~a rim .3xpgiment.9 p2ntiy appnmd rci- T~V I, thm me - capablllty 

to look ICr thetraditlonal signalsof pCP Iwmatlm; these threS are USted LnTSble 

1alongwlt.h the Spokesmen. a8 0r dhbcPati00 and approa7d.3 wet or the 

detector. u might be lnrSrrSd rm th.3 detect mu. the rirSt tvo (cm and cB) 

embcdy &IW~ pi un detecms designed pr~ily t0 study the PHYSICS 0r u and 

2 boscN Mdomer 1Srge PT pie-. lhess dSteXu3 Cal m~Sur+e eleCtKW&tlo 

and h8dmb wwgy ri0u 10 rim bm 0r rapidity sod ~2.irmui ROW geapetry) to 

wlthln abart -2' OC the beam direction. The third expartment. E-735. ua~ p‘owed aS 

s dSdlCSted Such ICr QGP SffSOtS, the dStS&aP IS daSl@Sd to Study large tOta 5, 

but the lar PT reg1m or lndlvldual pStwc1es. 
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A sketch OP the Fertilab Scceleratw CmpleX Is seen in Flg. 2. Ming the 

iocatlona arcad the ring 0r the three experiments. Large scale m111s1on balls have 

been coWPuotSd St the BB and Da looStlcM along'ulth vertlti dispLaceimnts OP the 

win Ring (0~erpa.3~3), *kh provide mot--e tmnawse space rw the large detectors. 

A considerably we ucdest 18" deep pit has been implemented to a0 coms3date the E-735 

detectm at CO. A low-beta lnsertlon with a 8' - 1 m has been exercised at W end a 

Similar one is planned Pw DB; CO ~111 opgate Si its ncrnal beta, which implies a 

lumlmslty lower by a factor or 75. With regard lo rumlng sctwlules, CDF and E-735 

areexpected to be ready PW the Cecember -& t'mor this yea-, Mile the DBdeteotcr 

is Scheduled rw ruming 1n 1988. 

III. De30ripti0n 0r ~xpgiments 

Amxg th Vree expgimental proposals. only ~-735 has gwn ralriy spdfic 

detail or tlw intended ~yslcs UeSSurements' directed at a search r0r CGP. %inlY 

r0r this m.3on (lt sharldalso be mentioned that the author is a mmber 0r the E-735 

00mbmati0n) VB NW-lb.2 it rim and pFovide .30imuhat ~DPB detail than rcr the 

other two. 

111.1 E-735 

Thii'experlment yas mtlvated by the observation oP the UAl experiment St the 

CERN Sk or arise in <P,> vs mc/dy Pollowed by a plateau; V~iltwe*lnterpreted 

this behavlow as a possible indlCatlOn Or the QCD phasa transltlm. The detectcr 

design yds based cm tvo other ObservStlcru OP the UAl expgiment. vlzi (a) the total 

$ oorrelStes well with the &'!a?@ track rmltlpliilty', and (b) the oroa Section 

rff sizable 5 at Js - 540 ev is fairiy iargfP. .3bart 3ootime.9 that or the 

inclusive jet cr0S.S section St F+ - 50 ON. The basic idea OP the expwlment Is to 

triggg w tota mu 0r charged tr~~k0, nc, ulth InI< and measure the mXS?i?tUm Of 

charged tracks (With particle 1dentiPlcation Pw P < 1.5 OeV/c) emitted near ~0 into 

a Slid angle Or 0.5 StW!di-. me goal is to r&d events ulth up to MO cmged 

tracks (- 125 of uhlch are detected in the n range 00veWd). 

A pl& view OP the detector 1s displayed in Fig. 3. lhe barrel hodoscope tilch 

9-s the t.9 m long central tracking &amber mtains 96 scintlllatlcn oounters; 

two end-cap hc&copes, just beyond the end-cap drlftctirs. each contain three 

~2irmrthalmg~0r24~~ter~ekch. In a typical "o - 1% event. abcut 80 Wacks 

will traverse the c-entrti chamber and 25 tpacks cmss each oP the end cap chambers. 

The central chamber 1s S va-lent or a JADE-type jet chamber' with 25 ease Wires in 

the radial dlmmlm; the mdlPled cell geometry is expected to give a tw-track 

reaolutlon 0P lea9 than 2 ma. In order to minimize the mse cl the central chamber. 

carbon Plber technology MS bea used in the Pabrlcatlon oP the Pram. a particle at 

90' traverses only 1.12 0r a radialon length. me oh&d particle spectrcueter at 

90" has an azlmuthL~cceptanc* 0r 20' and a&e the n range Porn +l to -.35. TV0 
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planesoPtlme-or~ll~txlntlllation oxmters St 2m Snd 4m PmmthebmmIlne 

provide the pSrticIe 1dentlrlcStlon. 

me expected couhtingrata ass hulctlonoP total charged rmltlpIlClty (- U3M 

,,,lch 1s seen Ln the detector) 1s displayed in Fig. 4; the - lS S ne&irS 

blnanlal dlstrlbutlon with z. - 41. K - 3: i+~m this &W - pdi~t.3 a r~rs 0r I 

pg mln~te r0r no 2 a0 at ml luminosity. Table II Sumewl~e5 ttm gvSl= 

measurements to be made in the expglment and est&tes 0r the date SSWleS. 

III.2 E-1741 (CDF) and E-740 (t@) 

I&hlc &us oP the CDF' and Da' detectars are ShaFn ln Fig. 5 ipd Fig. 6. 

Here H) wll.Icnly polntmt t& mlndlPPerermts between the'WO&tectOrS andr&& 

the reader to recent. aPtlol*S rff detailed 1nPomatlcm. Both &StStOrS Mm verta 

ctmbers close to theteamplpe Polloued by Palrly largecentraltraddng~; 

in 08 there 1s S transltlon rSdlSt.lQn detectOr (Par r/e Sepsatlm) MterposeQ 

between vertex and CentrSl Otnmbsrs. A major diPPerence betmen the two is the 

SbSWUX Or magnet10 Pleld In the Central WXkLng RglCn PW m, aSrciu tha (DC 

detectcv has a 15 ffi axial Pleld pi'ovlded by a sqerconductlng solemid 3 m in 

diameter and 5 i long. 80th det80tor~ t-d- rl~1y~gmmdoalorime~; the m 

system, uhldl utlllzes llquld-argon "ranlum has a mare u~Ua-m respo~e to 

*lactrOmgmtlc and Mdranlc energy deposition. mere Is abmt me radlstlm lengut 

0r material preceding the elect~etlc calorlmetm ineither detector. Finally. 

both system3 have nun detection, the angular coverage 0P D2 is 0x-e cowlete; the 

minimum nucm energy is 2 OeV Pa’ CDF and 5 GeV Pw I&?. 

111.3 ccaparls~n 0P Detecta‘s 

In Table III wa ?.umMplze the beslc capabllltles oP the three detectors with 

regard to WSCklng. mmmtua measuremnt. particle 1dentlPlcatlon. etc. It is 

clearly pmmptuars to include the E-735 detector with the Tut gewal pupas 

det~tcps. particularly in the =W 0r energy Plow and sopllstlcated trlggerlng, 00. 

the other tad it does have certain advantages in the eneTgy regime belar 2 CeV. 

N. ccinpar1son0r Experiments r0r CCP s1grw.s 

In Table 4 VB have attempted to rate the thme detedors withr@ to their 

capabllitles Par observing wme of the pcssible signals anticipated POT plS= 

Pa-m&ion; a "0" rating implies II) capability. mile a "3" rePlex~ good capability. 

Tt& amlysls ls SmwhSt sup~rPlciS1. intuitive, and obviously predlcatad m the 

detecta's perPc?mlng up to their design SpeclPlcatlm. 

%m oxments to be made in amjunction with Table 3: 

1. Charged particle (ldentlrled) PT spectra coprelated with dnc/dn : E-735 

wan Speclrloally deagWd to SCo~mpllSh this and is SuPgloP to mf ti 

pstto1.S ldentlrlcatlon and wmentum owerage 

2. Mart palm: in the m~range below1 GaV. CDF has Ulebeatchmx ckie tO 

ltsgad-t"mlueSs~t 
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3. e*e: palm again CDF has &cd mcmentum maw-t, bit for E," GeV LM 

will have better 0 ldentlrlcatlon. 

4. y: here lx3 &J.lld have the edge by virtw or the better resolUtion in the 

uranirmrllguid argon calwlmstar. 

5. K,Y,?:CDF is best due to its larWJ-tracklW chambg andmxentum 

!ma.wrelmnt . 

6. Base-Einstein n-l correlatlcn¶: CDF has better solid we but plorer 

identlflcatim than E1735. 

T. Wltlpstlcle correlatioru: E-735 has less rcdsS In the trackiN ctlambg. 

but CDF has better track recc@tlOn. 

In an overall rating. Table 3 lea towards CDF havi% the best global 

capability rw QGP Signals. 

V. conc1ua10n 

'mere are ttree experiments approved to M at TeV Iuhlchhaw comldereble 

capability to look iOr evidance of the QCD dmxiflneB3nt plass tx'amlti~ inip 

mlllslons at .'s - 1.6 TeV. ?~ofthese ex~iments.E+7~ mdE-741,arescheduled 

to startup in Oecember; witha mcdl0~00f lu?k in Oarml.¶elCnl~ the &ider and the 

e~iment.3, It 15 jut possible that they u1l.l pmdUCe titer-tine neU data rot‘ 

dlecue8lOn at c&lark Matter '87. 
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Table I 

ApprOVedExpgiments 

Experiment 

E7741 (COF) 

E~740 C00) 

E-735 (W) 

SpdteSmen 

sdwitters 
Tollestrup 

QWlnlS 

QJt=Y 

Nuu!bm Of Appmx. oxt 
Phyeiciste or Detector 

alo 634s 

125 xw 

21 ar) 

Tale II 
WI35 bk-%mreuents 

L - 0.2 z 1.5 

.’ c * 10 - 130 with In( <3; 2 

-a 0 
-2-25 

lOOK events at nc L MO (lo3 h-s.) 

{<PT+ K/m, P’/lr) vs. PT’ 2 

2. F%cee-Einstein n-x interferometry. SK events 

3. Multipertlcle correlations in n.0. 

4. y spectrum, 11 - 0, P+ - 50 - 2000 kfev. 
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Table III-Comparlscm ol Detectws 

E735 CDF w 

LTacking: fi1 OK0 IS 0 

n range *3 *4 t3 

CTC, Radlw x Length .4 m x 1.9 q 1.3 x 3.2 .72 x 1.8 

;ma 2 Track Reedutlon 5 2 

Haterlal at 900 l$ +I 4s as 

N0.wlJ-e layers (30) i5 (25) 108 (24) 40 (20) 

bmmtum HBaaur-3 f: 

nRange + 1 *- .35 +1*-1 

0Ranse.M 
0 

20 , .4 iiT. 366'0. 10' 

AF/P .03 Pow&) .@a2 P' 

'wtlole Ident. f: P l mF C.25 ns) P l rnF (1 ns) lRD(Y-1400) 

Lalcrillary: 

Se@WltatlOn, &II XAO -0.1 x 0.1 - 0.1 x 0.1 

Electrouag. Reeolutlcn 14jh v&is .' 

Hadmnic Resolution 70%/A UYA 

hml Detection: Ep > 2 CeV > 5 G?v 

e Range 20-170, 5o"-900 2O- w" 

APP/P aa; 21 P 20% 

rigger: nc, 9o" spezt. EE;,Cj,etc. -sane 
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Table IV 
QCP Signal cOm~arlson 
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Fig. 1: A 1.6 TeV &I collision as recorded in the vertex TPC chambers of the CDF detector 
in October 1985 (horizontal scale f 3.6). 
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Fig. 2: TeV I accelerator complex showing locations of experiments 
E-741 (CDF). E-735, and E-740 (D#) and beta valueo. 
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Fig. 4: Expected counting rate of E-735 for events with N charged particles from one, two, and 
three interactiona per bunch crossing. 



BACKWARD MAGNETIZED 
STEEL TOROIDS 

BACKWARD ELECTROMAGNETIC 

CENTRAL DETECTOR- 
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- 

& HADRON CALORIMETER 

-.--- .-.. 

LOW SETq{ l;q 

FORWARD ELECTROMAGNETIC - 
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Fig. 5: ~-741 (CDF) detector, 4500 cons. 
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Fig. 6: E-740 (09) detector, 5500 tons. 
A - central chamber 
B = U - liq. argon calorimeter 
C - muon toroids 


