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CERES HISTORY

1990 INSTALLATION
199] COMPLETED
1992 200 GeV/, StAw &M CENTRAL +3M PAIRS

_ IJQS 450 GeV prBe [0 M PAIRS
y ptAuw 3M PAIRS

1995 160 GoVfu PbsAu  [0M CENTRAL
199¢ " N OM CENTRAL

1997 TPC CONSTRUCTION

1998 TPC INSTAL. + TESTS

1999 40 G/ PorAw  10M CENTRAL
1000 160 GV PhrAL



CERES setup in 1996

mulﬂpllcity array

Main. features | o

- cyllndrlcal symmetry, 2 7 >n>21

- radial magnetic fleld lIto traj. within RTC'—I2
- UV detectors upstream of target |

- pair conversion minimized

Detectors: | '
- SDD1, SDD2 (charged particles)
vertex, centrality, reJectlon of close palrs |
- RICH1, RICH2 (electrons) 4
electron id, momentum measurement
- PADC (charged particles)
tracking



CERES target area
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CERESY6 PARAMETERS|

[l

TARGET: Be WIRE 1.2 30 4. INTER. O4]. Xo
29 Aw DISCS 0L x0.05 1.935PACING 231 INTER. LI/ Xe
§ Au DISKS ©0.6 x 0.008 2.8 spacine

MATERIAL IN PATH: -2/ Xo

RICH: CHy (METHAN) AT lak. AS RADIATOR . ¥y, =32. FOR T Twis
MEANS 4§ GOV, ie. V2] ABOVE. RicH) MitkorR IMMC,
RICNZ MIRROR £ MM GLASS. 12 ProTONS PER RING-
| MRAD RESOLUTION  PEL PROTON. 31). EFFicieNcY fEL
~ ProTON. UV DETECTORS wsmaw OF TARGET. yv DETECTAR
"GAS e + 6/ CHy (QUENCHER) + TMAE (PROTOCENSITIVE AGENT),
 KEST AT 50°C so TMAE s‘ATque.o VAPOUR. . TWO . MAC +
| MWPC srae-es L GAIN . 2-4 10" EXPONENTIAL - PHOTON
Am'l.mme msmaurcon MT DISTMBUTED OVER $10 PADS.
§0000 PADS EACH DETECTOR .

MAGNET: SUPERCONOUCTING DOUBLE SOLENOID + WARM CotlEcTio. LOILS,

L.DC: ADDED IN IC, 3.3 w. TROM TARGET Z;DI}Z(Z,')

MULT. WALL: 24 scINTiLLATOLS | 2.3LnC bl Fee reicee. .

RADIAL DRIFT OUTWALD. MAX ~ Bcue. 360 SIGNAL ANODES . DRIFT

500 :
FIEL) SPOV/eue. POSITION PESOLUTION ~ 20peun .

TAPS: G FRLON TARGET, z.ocul'c 4.0. 318 Bafp tiTH 12X, |



CERES 93¢ ANAL Y313 3(.(“‘

TRACK QUAUTY CUTS

e MATCHING BETWEEN DETEcTOLS
o kMG RADIUS - T REJECTION
e RING QUALITY

PRYSICS CVTS

o dE/dx — CONVERSIONS HEJECTION
o CLOSE PAIRS — (ONVEASIONS AND DALITE RE)ECTION
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CERES results
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‘ Centrality dependence I
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increase of pair yield stronger than linear with multiplicity
in the mass range between 2 - m, and the p/w peak



ete™ pair p | -spectra
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GENESIS
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" DILEPTONS FROM OPEN CHARM
CALCULATION

— cC PRODVCTION BY FPYTHIA
—~ HADRONIZATION , DECAY BY ]ETSET

— SCALE FROM PP TO PhthAuw

— tEres FILTER

 P.BRAUN-MUNZINGER. DMISCOWIEC, A.DREES, C.LOKENSD
EVR . PHYS.].CI (11%) i23-130.



D prOductlon with proton and
- pion beams |
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D production in p-p at 250 Gve

102 FERTILAL DATA: ET63, PRL T3(%) 2392

........................................
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(k‘i‘t>" | GeVYet

l kr")f_z 0.6% G-t«V%
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D-D pair production in #—-Cu
at 360 GeV

fraction (0.5 GeVicT)"
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PYTHIA  PARAME TERS

PITHIA S.M0
JETSET 140§

STRUCTURE FUNCTION MRS &
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CERES dilepton excess

- not from charm
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polislﬁng GENESIS

HIRO SAKO

p—e+e— mass spectrum

Old GENESIS

New GENESIS T=0.11 GeV ~
(with 7+ ir pp)

New GENESIS T=0.17 GeV
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CERES setup in 1998

TPC colls
NA45/ ES experi ‘setu
with radial drift TPC . - "
;/1

mf‘d/mﬂdﬂﬂ gas . A
N
L : | | :!E::: D | .
-1 [} 1 . . ; -
Upgrade:

- TPC (+ magnet, slow control laser etc )
- new DAQ and trigger

- new pid/tracking philosophy

- new people

Gain:
- better mass resolution (2% at w mass)
- better rejection of close pairs



Time Projection Chamber -

principle
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0 N =

NAJ4S /CERES-TFPC

- cylindrical shape ® 2.6 m x 2.0 m

- gas Ne:CO, (80:20) |

- radial field E ~ 1/r with E=0.2-0.6 kV/cm
- radial drift with v=0.7-2.4 cm/us



CERES TPC
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TPC readout

chargeonpadltdddwp

charge on padiotal charge

- readout board

- gtrong back

rA¢=0.25-0.40 mm
(design 0.27 mm)

-1 0 1
’ %ﬂm (m unlts)
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TPC laser




ANA MAR(IN

'TPC readout sChemel

O ] 16 recelver
D—
—| FEE )
REC MM
m B ik opt.
l O i
20 FEE — 145 MB b g
boards —1 MB O e Rﬂzc C
1 E
BT 2 ‘ i - REC |- :
O opt.
—| FEE 1 TPC-MB -> 2 links o 3
?s_chanmls EEE i » i PCI
e REC|- 2
I l
|
| rec
1asmes | 7 1" g DA
i,
+{ REC
TPC - readout electronics 12

=>0On the TPC: 48 Mother Boards X 20 FEE boards
=>Data transmission via optical links to the receivers

=>Zero suppresion and Huffman-encoding on
the receivers (400 KB /event)

500-1000 events/spill (7 seconds) at the SPS

A. Marin (Heidelberg University)



ANA MARIN
AAMMAMANAA

‘CERES Data acquisitionl

FEE Master (Compact PCI)
TPC 15 S —— pc| [rc| |PC
PCI PCI PCI
™o | = PCI-SCI bridge E E g
—_— g g g
g |88
§iDD-122
L B
RICH-172 L
%2 .
GigaSwitch
15-20 MBytels
e opt. Links (unidir) 100 MByte/s GigaSwitch
e SCI 400 MByto/s (80 MB/s PCI)
(>40 MByte/s)
T 100BaicT (2°10 MBywe/) 600 GB CDR-Buffer
B—
eew CDR PC Farm
B—
100-150 GB Anmalysis ]
Tape Robot / HPSS
=>Event built in Compact PCI
=>Event sent via Gigabit-ethernet to CDR

A. Marin (Heidelberg University)



mew trigger implementation 1998

- hardware in VME; logic arrays CAEN V495
- software:
server in VME (250 line in C) .
client in linux PC (6500 lines in C++/ROOT)
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[CERES RUN. 1293 |

40 G/ ucreon T AU

(sEMI) CENTRAL TRIGGER

— [NITIAL PROBLEMS WITH NEW DAR /READOUT

— ONE  ChAMBER (I/16 rrc) MISSING IN ggwur
— DEAD PADS AND BOARDS |

— BEAM DIAMETER > ,TM&erf_ DIAMETER.

—ALL DETECTORS WORKING AND STABLE
— FINALLY 600 EVENTS /BURST
— TOTAL 10 M EVENTS oN TAPE



scaler monitoma in 1999

Bosvaler vy
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BC1/5000
SLT*(cFLT>0)*(SLT<610)

BC1/1000

VC/BC1*100000
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SUMMAR Y |

_OF CERES ACTIVITIES 1997-1999

TPC MECKANICS  ( B-WINDELBAND)
TpC MAGNET P.GLAESSEL)
TPC FIELD CAGE (C.GARABATOS | A.SRARMA)

TPC GAS + TEMPERATURE (k- MARIN)

N

TPC READOUT CHRAMBERS (H.ftPPEL$H’A_USEL-, U.SCEHIT&)

TPC. READOUT ELECTRONICS (M.RICKTER. | V. SE1PP) |
DAQ (k- PFEIFFER) |
LASER. SYSTEM (D-M.) .,
ANALTSIS SOFTWARE (A.MARIN,S
TRIGGER (D-M.)

TESTS AND CALIBRATIONS (ALL)

_eSuMI, T WiENoLD)

TPC P&O‘)ECT MANAGMENT u.wessen.s'
Two STROKE DRIVING FORCE  1:5.) PBM

ANALSIS OF 40 GV RUN



SUMMARY OF Tus TALK

EXCESS oTILL THERE

COCKTAIL IMPROVED

UPGRADE DONE

40 GeN/NUCLEON Pb+Aw ON TAPE

(60 GeV/NULLEON  Ph+Aw  FALL 2000



