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Qutline

L atest news from commissioning:
— Status of detector components.
— Status of First Level Trigger.

Analysis of 2000 data.
Physics program for 2002.
Summary.
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HERA-B experiment. TRACKING

Vertex detector (VDYS).
Inner tracker (ITR).
ITR Outer tracker (OTR).
PID
Cerenkov detector(RICH).

RICH

Electromagnetic Calorimeter
(ECAL).

MUON detector.

MAGNET High p, lepton
(m& e) track trigger.

Target wires with
& 20m S C Al T,Pd& W
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Status of detector components.

*HERA-B detector operational in 2000 run.
 Improvements during 2001 shutdown:
 Noise reduction (improved grounding):
sincreased efficiency.
i mproved resolutions.
 Dead detector modules repaired.

Status & actions during 2001 shutdown

VD S Fully operational in 2000. Detector modules repaired.

ITR Dead chambers repaired.
Noise reduction (improved grounding).
Installation of missing chambers.

OT R Dead HV groups repaired.
Noise reduction - Higher efficiency due to lower threshold cut.
R] CH Fully operational in 2000.
ECAL Reduction of common noise (grounding improved) - better E resolution.
M UON Dead channels repaired.

Noise reduction - lower threshold, higher efficiency.

HERA/
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Statusof First Level Trigger

The First Level trigger was not fully commissioned in 2000.
Low efficiency from detector and trigger performances.

Analysis of 2000 data finished:

single track muon efficiency ~ 20%. ( expected ~50% in 2002. )
single track electron efficiency ~ 50%. ( expected ~80% in 2002. )

V ector test successful: download MC event into the hardware for bit wise

comparison between the hardware and simulation outputs.
| ndependent confirmation of previous results.

Many improvements in hardware, agorithm, & simulation,
. Implemented in 2001

Large improvement in performance expected for 2002.
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Analysis of 2000 data.

e Minimum Bias. (No trigger)
— KLU & L production cross section.
— Inclusive particle productions.
— L polarisation.
* €' € pair (ECAL E, trigger seed and tracking)
e T M pair (MUON track seed and tracking )
— S, production cross section.
— Jly production cross section.
Different trigger — X anq p, inclusive Jly distributions.
conditions. — Fraction of J_/y from_ C..
— Jly suppression in different target
materials.
e Single lepton (electron and muon trigger).
— Open charm production cross-section.

2000
ANALY3STOPICS
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PA->bb cross section (s,

Principle of the measurement

L ook at the production chain: pA > bb - B> Jy X viadetached
Jly vertices.

teal J/¥ upstream | downstream |+
i MC J /¥

Events,/10um

and normalized to the
Inclusive Jy (prompt) cross section.
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Comparison of lepton impact parameter i<;/y
I -

between Data and MC for prompt Jy .
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PA->bb cross section (S ) Excessof Jly downstream

-> indication of B decays.
Event by event Jy vtx. to primary vertex.
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PA->bb cross section (S )

Accumulated detached Y vs.

JY >e'e distance J/Y vertex toprimary.
Method 1 s, =60+19 nb

Method 2 s, =55+22 nb

o ot Ve i

Similar analysis gives upper limit:
Spp<98nb @ 90% C.L.

Er‘lbs

HERA-B sees B mesons with low statistics.
HERA-B will be able to measure s, in 2002:
- expected error limited by Jy direct cross section (20%).
- possibility of measuring cross section vs. material nuclear mass (A)(NEW!).
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Absolute Jy cross section

HERA-B is able to measure an absol ute cross-section comparable to
previous experiments.

Trigger efficiency & Luminosity determination (from reference minimum
bias) can be controlled.
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JY P, and x; spectra.

0 =
dN = E 2
— C =2 =
— = A(1- ‘xf ‘) |:> = - _
dx; 5 B |
si0? =
Phenomenological S = ]
X 2 F
dependency. f - =
j e Sall S5
JY > nmtm E dN/dxp = ACL-1xD -o]
: C [0 ¢ =4.91+0.18 —]
Samples for C and Ti. - ¢ c—5.2110.04 Bad x° i
PR I MR | PR | | | P | PR | 1 | 1
i -0.6 -0.4 -02 o 02 04 06
g + Lailie Nign dimsn prair Xe
y il Nusssber af JAy = 284258
34" H’Lﬂs Wilsh af iy = (531 MeVie" - =
<=3 i :
mE = = Ti -
ko ’w\i_w J 10 4 ]
. ] | i dAN/dp,2 = A(1+(P/P ") °
1 | Y 1‘“."'_ - - PR S N Wy | L Il B
A I TEE A : 15 3 ~ P = 2.93+0.08
Tovoriaet Meam { GV p 10 2 —
Phenomenological p i
dependency. t =
- |
dN :> R =
—_— 2 - 6 = i —
_A(1+(pt/po) ) — [
dp? =
pt M ! 1 |
o 1 o 3 a 5

P+ (GeV/c)

HERA]

F.Sanchez (MPI-fK) PRC open session 25-October-2001



<P,>GeV/ic

Jy P, and x; spectra.

HERA-B will be able to measure the p, and x; spectrain 2002 with

It will extend for the first time data to the negative Feynman x.

Errors will be limited by the modelling of trigger and detector acceptance.

Comparison with previous experiments
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M/ 2EMew

Fraction of Jy fromc_
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HERA-B spectrometer allowsto ook at more than the dileptons.

HERA-B will be able to reconstruct alarge sample of c_ in 2002:
- first measurement of suppression in nuclear matter.

- study of production ratios between Jy ,c.and Y.

HERA]
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Physics program for 2002

 Next year HERA-B will run a dilepton trigger (m& e).
e EXxpected number of events.

2002 2000
Jy (mchannel) ~210°f -410°
C.2>Jyg ~2105 ~1102
Y’ ~3104 ~2101

Distributed over different target materials. C, Ti and W. (possibly Al & Pd)
With alarge acceptance into the negative Feynman x [-0.4,0.3].

I — Efficiency with both trackers
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dy of charmonium

Physics program for 2002 | suyof e

X; measures the distance the ccg state travels before X, Digt.

charmonium formation. 0.2 15fm

0.0 5fm

-0.2 1.5fm

Nuclear radius: Dt» 05 g
C ~ 3 fm. i +
W~ 8fm (dependentonstate) o _ er/ m
' C
JY,Y , X

e/ m

Formation state effects:
° Nucl ear Absorption

®* Conover Absorption
°Energyl oss/multiple
soft scattering

*Positive X, —> ccg abandons the nucleus

Initial state effects:

°* Shadow ng
°Parton energy | oss before it forms a bound state.
*Intrinsic charm *Negative x; = charmoniumis formed

before leaving the nucleus.
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Physics program for 2002 ' swy of chermonium

suppression
The charmonium cross section versus nuclear mass:
S = SO Aa(xf)
a(X;) measures the charmonium suppression in 800 GeV p + A ->Jhy

nuclear matter. (a:]_ - no SUppr on) E866/NuSea Preliminary, o, =6, * A

nuclear matter for positivex,. V[T
«  HERA-B will measure the charmonium [ gﬁﬁ )
. . . a
suppression in the negative x; region. %
« HERA-B exploresthe charmonium-N < il &

HERA-B > S

« [E-866 has measured the suppression in ‘ T E

cross-section for Jy and Y*.
 HERA-B will measure the suppression R A [) E '
of c.. in nuclear matter for the first time. s T L1
L L I Preliminar Q
Expected precision similar to existing data Y

In the common X; range. 0 55

1 L 1 1
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Summary

First analysis of 2000 data shows the capabilities of the
detector to provide interesting physics.

Improved performance of the HERA-B spectrometer for
2002.

HERA-B will cover an unexplored area of proton-nucleus
collisionswith x.<0.

L arge statistics of charmonium states expected for year
2002. ( factor of ~60 increase of production rate)
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Summary (physics program)

Base line physics program for 2002
Charmonium suppression.
bb production cross section.

Possible extensions
Drell-Yan (e.g. angular distribution).
Direct photon production at high p..
Limit on Br(D°>mtm).
Open charm production.
Minimum bias (e.g. Inclusive particle production).
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Summary

HERA-B Is anxiously waiting for
the new data to come.
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