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COMMISSIONING
RESULTS




| HERA-B DAQ ARCHITECTURE

DETECTOR FRONT EMD ELECTRONICS
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SLT-switch

ECAL Request
pretrigger all ECAL data

FED |——= SLB {——

Pliws
done
OMNLINE

Reasonable
Pt spectrum

jw-

H:F' i i 1 i 1 I i
0 5§ 10 15 0.2 4. 8|
PR | 66V My CGeV]

Data transfer to SLT-farm done at 10kHz
(~30Mbytes/s)

— P Able to provide data for ECAL
calibration in one hour, as needed.

(RERD 20-10° ECAL EVENTS AT £10kHz)
=P SWITCH SUPPORTS NECESSARY DRTR RATES!

(50 kHa » FULL DETECTOR + ONLY R.0.L.s FROM FLT)

PG ARndf T

o=



SLT: data path

T4 s
- 5V

ECAL ) [ Only VDS data
requested by the

.I-I‘.-";]. prefirgges
defines a Region SLP's is ransfered

of inberest in Y D5 [mrimgh1h' switch |

——p Test switch message system.
First test of the SLT system in a
"transfer-request” mode.

Extrapolate track
candidates to the
target z-posiiion

TARGET spot
\ reproduced

online

- ——

Data path and 5L.1

code 15 working

properly

SIMILAR: TARGET SPOT FROM VDS TRACKS

BY TLT (NPEPENDENT PATTERN
RECOGNTITION )

R @ PRAE R A




MUON: Pretrigger coincidences

Simulate Muon pretrigger offline.

[Pi:t] chambers

not installed
mumber of muon
"".\\MF tmagnet OFF) | pretrigger pad
\ , coincidences per
1 [ MU3 pad and per
Y ' bunch crossi
| exp
\ ; R - distance of
b : MU3 pad
from
'I'l' | proton beam

o] = il
R (em)

MU pamern coafygurason

rurnber of comodences sumber of comcdences

[ 1- 100
MC Ll [ lexp ! 2 OLO
: 3- 110
[ - | 4- 001
o | 5- 101
; 2 | 6 011
> . = 411

1 4

X

! |

i .
20 Il 1 el 7] Wi pads
=arem paELEn TR

Bamis Fommi i Bodl =8

Reasonable agreement between data and MC.

—#  Design principle of FLT looks OK,

LR ey B TET A




FIRST TESTS OF LEVEL 1 TRIGGER CHRIN
OUTER TRACKER SUPERLAYER THROUGH FLT:

TRIGGER OFF TRIGGER ON

1"

S| S A s IRy | | ey | [T
0 20 40 60 0
hit position in +3 mrad laver hit position in +35 mrad laver

MUON CHRAMBER(3) THROUGH FLT:

10 ;— ROI.
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VDS: vertex reconstructon

distribution ot vertices with at least 5 tracks

Maan —a. 798
NS, 0.4471

0 :
as o6 0.7 08 -2 0] (] ar &l
x./cm v/em

Mo cormections |
for targed
MOvements, |
Expected
o be 10 times. |
betier in the |

_____/ﬁnn! SVELEm

F—gistripution of séc.vertex candidates

o
*
L r’ ‘
When teo verigoes i ’ T & +
one evenl, declare the one T | 4 ?“ - . [
with less tracks as secondary ’ { Ll ‘ i . |
11 a4 1l
o -5 ] -5 k| 1a
z/em

3-sigma effect indication

L#EE gEaRe] Aihdrifoes



Calorimeter calibration

30000 |- v n LT
3 B =21 151 ] , 5 r
- s — Calibration using
00 E n * emrml e the x° signal in
= w
s Pi(1,2)50.8 GeV SRl R
el 0l | Y 0 DAQ allows
to take the
[gboo |
needed data to
S000 - have calibration
ar i " L one hour
0

o o021 O&% 06 08
2 body inv. mass {GeV/ic2)

¥ Inv, mass
;n:':::: y cut

m.<‘: : [0.12,0.15]
‘)

Request that no charged track
closer than 2cm to the calorimeter

cluster oo -
300 |
- ECAL calibrated (5% PRECISION)
200
- DAQ and detector
synchronization 100 |-
working properly
o L i )

a5 1 15 Z
3 body inv. mass (GeVicl)

LOHEE BFFAREE. L LA 4l



TEST : RICH PRRTICLE ID

VERTICHL:

rY
T

RICH  ECRL
RING/CLUSTER MRTCH

1000 62

p (GeV)
WITH TRACKING =» BANDS 10 TIMES NARROWER






[ DETECTOR
CSTATUS

—> HERE: THE REMAINING PROBLEMS



TARGET AND BEAM

—» ROUTINE OPERRTION = INE;-,LIR'E' """ |
AT HIGH RATE 'R

—p WORRY: CORSTING BEAM

SE " 1) OUTER WIRE SCRAPING
<0 OUTSIDE '

SEPARATRIX OF RF BUCKEF= | -

L:GFIF.-.TIMG- EEH /
,v-",.f' A g
* DISPERSION AT L.P. OuTER UG FETER r:n )|

= ON "ouTER WIRE" [

L)

a0

INTERRCTION TIME

UNDER INVESTIGATION
BY HERRA + HERR-B

PRATTERN RECOGNITION IN OTR RELIES oN BX-TiMNG Y

L 2 oF 8 WIRES HARDLY USERBLE

= LESS VERTEX SEPHARATION POWER
= SOME (PROBRABLY SMALL) LOSS IN CP-REACH



ITR: RNODE RGEING OF GEM-MSGCs

(NOT OBSERVED IN PROTOTYPE )

(@) Ar-DME GRS

el C /POLYMER DEPOSITS == RAPID GAIN LOSS
TRRERAD. OK RANOCDES

(b) Ar -CO, GRS MIXTURES
sy NO DEPOSITS

==y MORE PRONE TO SPARKING (V)
(ACCEPTRBLE , LESS SAFETY MAREGIN)

(c) ETCHING OF CONDUCTIVE COATING (DIRMOND)
o thickness of coating

C A
nmnE. /\ GRIN INCRERSE
Qs —l ¥ = LOWER RISK OF

GLASS IRRRD, DISCHARGING
Vi e e HIGH RESISTIVITY

GRIN = £(RATE)

OPERRATING POINT EXISTS ... BuT

OPERRATING CONDITIONS = £(TIME, POSITION, RATE )
THIS IS STILL A WORKING ITR CONCEF




HEL IX: RERDOUT CHIP (ANALOGUE / DIGITAL)

VDET: ¢ FLT = ONLY ANALOGUE READOUT
#RAD, HARONESS OK

™ S/N 220
nl

ASIC Labor
Heldelberg

analogue
wilh \J

b, clock 128

HELIX 2,2 OPERRATIONABLE

ipeline

MSGC

| 128

l channels

driven

FLT

s i HELIX

HELIX 2.2 : X-THLK COMPARATOR —>ANALOGUE OUT
=% HIGH TRIGGER THRESHOLD |, Low EFFIC.

HELIX 3.0:¢ X-TRLK REDUCED

» BUG => PIPELINE REDUCED TO 123 BX }W)
s PCB POWER LINEZ -p RESIDURL X-TALK

PLAN: MC

~voer-] | | I !-mcu-l IHEC.HL MuDN
HELIX 2.2 <— HELIX 3.0

(=x) : oD PcB (4SEP.13)
(#J NEW PCB (20¢T.'38)

=> REBUILD TRIGGER CHRAMBERS wWiTH HELIX3,4(2)
AND GooD PCB IN 2000 ¥




OUTER TRHACKER

— ALL RUNNING/AGEING TESTS SHOW:
SHORT + MEDIUM TERM RGEING ELIMINRTED

SERRCH FOR LONG TERM (YEAR()) EFFECTS ONGOING

—3 WORRY : SGALING TO LARGE GHAMBERS
. SURPRISES NOT EXCLUDED...

—y [HES PRODUCTION/ASSEMBLY RS SCHEDULED
PRODUCTION FINISHED BY SEPT. 342

— STILL VERY TIGHT SCHEDULE ¥OR
INSTRALLATION +COMMISSIONING




FIRST LEVEL TRIGGER SYSTEM

TRIGGER LINK BORRDS

CHNICAL PROBLEMS
TDG —— TFU {fetuie e
TIGWT SCHEOULE

HELIX—m™T¥U Vv
M-PIXEL—>TFU (V) ... s0ME DELRY

TRACK FINDING UNITS (TFUs)

e 15 NEEDED , 'Y WORKING , 8 IN TEST PHASE

e MESSAGE-CHAIN-TEST Now iE'HuLHrEn DRTRH
REAL DATR , LAST RUN

e PRODUCTION : JuLy = DEC 33
e TEST:2 BOARDS/WEEK => VERY TIGHT SCHEDULE

TRACK PRRAMETER UNITS (TPUs) V
TRIGGER DECISION UNIT (TDU) Y )+ NEEDS StME

DERUGHING
MESSAGING SYSTEM (V)
DESIGN UPGRADE IN SOME LOCATIONS
INFRASTRUCTURE (V)
OPTICAL TRANSMITTERS/RECEIWVERS DELAYED

COITWRRE (v)
MANPOWER TPROBLEMS 1 NOW ON THE WHY

VERY TIGHT SCHEDULE




PRODUCTION |

AND
| INSTALLATION |













TC2 (=)




PCY (=)







OTR QUALITY CONTROL

GARBON FIBRE REENTFORCEMENT

i
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=] |wiRe Tengion TEsT
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HV STRBILITY /NOISE TEST
IN €O, (50:50), u=18sov

P

ITMPROVED HBNDLING {
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&
9
a
iy
-
SHORT ClRCuIT TEST |
=
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&
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2

HV /CURRENT TEST

P 4 :
GLOSE GRS BoX FINAL HV TEST
INSTRLL ¢APS 08, WIRES DISCONN,




TC

MC

1999 OTR Installation
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OVERVIEW

SYSTEM | PRODUCED |INSTRLLED  STATUS
TARGET v vV BUT cu:;;snuﬁ BERM
VDET il [Lrpapol 8
ITR NOVSS | DEqaS o g
OTR SEP 99 DEG3a | VERY TIEHT
HIGH B, NOV 39 1AN OC
RICH Y
TRD 0CT 33
ECAL ITETEET-‘JFE v

READOUT v

PRETRIG. SEP 39
MUON DETECToR | JULA3®

PRETRIG, NOV 99
FLT pEC33
TARMS , DAQ SEP-DEQY v
e I2 v
m:i:::m/ DEG392 VERY TIGHT




OUuTLOOK '39...°00

L

1993 MIN]
% SHUTDOWN
= , GOMMISSIONING
< S E‘i 3 HARDWRARE , TRIGGERS
= 4 B ONLINE GALIBRRTION
] ONLINE ALIGNMENT
g2 OTELINE RECONSTRUCTION
- N — TEST RUNNING
? 2 SHUTDOWN ! MlHLHUH BIAS
x = ﬂ HIGH P e, pu TRIGGER
/W MRSs TRIGGER
2000
4]
N(wvKe) 2 400 x
Gyp (320GeV) | Tauw o Crumi
ld nb 4 MONTHS 30%

X € (DETECTOR RACCEPTANCE LOSS)
X € (TRIGGER RGCEPTANGE LOSS)
X
X

€ (TRIGGER ETFICIENGY LOSS)
€ (NOT YET OPTIMIZED TRIGGER/DETECTCR)

400 EVENTS = G’:siulﬁ) ~ 0,25 ‘




SUMMRRY

e ENORMOUS PROGRESS

® SOME TECHNICRL PRORLEMS LEEFT
BUT NONE OF "DISRSTER TYPE"

® THE MAIN PROBLEM IS THE TIGHT
SCHEDULE. FOR REMRINING INSTALLATION,
COMMISSIONING AND GRLIBRRTION

rTl—IERE ARE MRA’)OR CHALLENGES RHERD
BUT HERR-B FINALLY SEEMS TO BE
| ON THE RIGHT TRACK




