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Proton-Nucleus Interaction ‘;}3
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hadronization

long distance (~1/(m_v)) process
—non-perturbative calculations +
~input from experiments

A(pr)

qq formation
short distance (~1/m,) / high momentum process
— perturbative calculations
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Study of Charmonium Suppression ﬂ

state formation effects:

e nuclear absorption
initial state effects: * comover absorption
* shadowing (nuclear PDFs) » multiple scattering + energy loss
e parton energy loss
* intrinsic charm

HERA-B:

measurement of Ol using 2 wire materials:

_ o
o,=0,-A4

o1 = “suppression”
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The HERA-B Detector
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Target & Vertex

8 layers of
double-sided
Si-microstrips,
movable on
Roman-Pots;
8 wire-target
(see above)

|L
High p,
3 superlayers

gas, pixel and
pad chambers;
pre-trigger for
high p, tracks

Outer Tracker

7 superlayers of
honeycomb drift
chambers, 5 and
10mm cells

RICH

Spherical mirror
inside C,F,,
radiator, =
Lens-enhanced
multianode PMT
focal plane.

Inner Tracker

7 superlayers of
Micro Strip Gas
Chambers with

GEM-foil

7

Electromagnetic
Calorimeter

WIPb scintillator
sandwich, shash-
lik WLS readout
with PMTs;
energy-cluster
pre-trigger

Muon System

4 superlayers of
gas-pixel, tube &
pad chambers;
pad-coincidence
pre-trigger
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Main Data Samples -~ i

150 M di-lepton trigger events (e"e / u u triggers)
= ~ 300 000 J/y (>1000 per hour)
=~ 15000 Xcl+ XCZ
= ~ 5000 y(2S)

- 1000 ev./s > 1TB/day
+,,- o
Hu e'e
~ 170000 J/yw - ~120000 J/y
R ~3000 y' | ~2200 '
f Gy, ~ 44 MeV Gy, ~ 64 MeV

Three target materials:
pC,pW and pTi collisions
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7 J/y Production Cross Section from Minimum Bias data
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* independent data sample
» efficiency and luminosity well understood

—> systematic uncertainties small (usually dominant)
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J/y (MinB): A-Dependence and Results
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results:

[Phys.Lett.B638(2006)407]
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JAY (MinB) : Combination with other Experiments m

Jhy total cross section

10%
- oo reference cross section is extracted by NRQCD
- o oA Hera-B inspired fit including all available data
i EERA . | [F. Maltoni, hep-ph/0003003]
10 =

fit results at HERA-B energy

Vs = 41.6 GeV:
0y = (502 £ 44) nb/nucleon ,

o(pN— Jhy X) (nb/nucleon)

10

oy2s) = (65 4 11) nb/nuclcon |
R, = (0.130 £ 0.019)

where R, =6 55,/ 0 5,
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J/y pr Distributions (Nuclear Dependence)

preliminary data (di-electron only), compared with

p-A results at similar energy (Vs = 38.8 GeV) standard fit:
P -6
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J/y xg - Distribution ~ ol

HERA-B results per
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Electron channel: compared with p-A results (Vs=38.8 GeV) agreement with
muon channel in all distributions.
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J/y A-Dependence —oll

Test of charmonium production models in nuclear matter
(NRQCD + initial/final state interactions in nucleus)

O,=0,A% o0=N/&eL

iy L3 HERAB P '
- o0 < 1: charmonium suppression by 5] Lo E866 } 1
nuclear effects I 7
- HERA-B: extract oo from runs with two 11E % ]
target wires simultaneously i = §§}
(carbon: A=12, tungsten: A=184) 1p ) TEQEEEI .
- Results from full 'y sample. Only 0okl OIEEI ]
statistical uncertainties. Similar results TRl ]
from the ee sample. 08l e L L
0 1 2 3 4 5

p; [GeV/c]
* P, broadening effect as seen by E866 experiment

* Previous result of FNAL E866 extended to x. =—0.35
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J/y Polarisation e ||
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Preliminary Polarisation Results ;—;ﬁ
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y’/ J/y Production Ratio ﬂ
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Kinematical Distributions —oll
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a B%Feynman_xF Dependence of y’ Production Ratio
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—’ Polarisation Measurement ‘Lﬂ:”:l
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B'o" [ Bo (C)=0.0163 4+ 0.0006 £ 0.0004,
B'¢" | Bo (Ti) = 0.0199 £ 0.0024 £ 0.0005,

Ry = 0.0183 £ 0.0003

Aa = —0.029 4+ 0.004

in addition: |l and ee measurements yield:

Ry (1) /Ry () = 1.00 £ 0.08 £ 0.04

current PDG avg.: 1.03 £ 0.12

= improvement of B*(LL):

Eo ]/ Baw)

0.015

(better than current PDG value)

A0.03 B’ 0(}!) /B 0(‘41)

A PN (A > 2)

________________________ ﬁ,gﬁwi;

0 NAS51 (pp, pd)
A pN (A > 2)
e HERA-B
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y* Production o ll
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© [ .
. No dependence on cms energy & D 18f I P 1 .
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Y. Production ®5
selection: 20000 limi |
- J preliminary
£ / vy - 2002/2003 data
| . 15000 (di-muon sample)
mal 10000~
measurement: @5000 - .
3 - background: mixed events
fraction of J/y’s from y_: ; i FETE IR (S FEEEE I E
% after background subtraction
2
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01y Sy gzcgy &
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kinematical distributions "E
Q

2000 data sample: -500
V074 15 (0 + ¢ 0 0.1 0203 0.4 05 0.6 0.7 0.8 0.9 1

wy)-mw) [Gevic?
R(x.) = 0.32 +0.06 + 0.04 m(upy)-mupw) [GeV/cl]

[Phys. Lett. B 561, 61 (2003)] 2002/03 data: 40X bigger y, statistics

Martin zur Nedden, HU Berlin Charmonium Results from HERA-B XV DIS Workshop 2007, Munich, p. <#>



further step:

separate different
states by varying
the selection cuts

measure the

XCZ/XCI

production ratio

Le1 ~ L2 Separation

preliminary
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0F

-100}
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Production Cross Section Ratio R(},)

preliminary evaluation (2002/2003 data):

based on 1300 y_’s

reconstructed in the di-muon channel
(less than 10% of the total statistics)

(21 £ 5)% of the produced
J/w’s come from y, decays
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Summary ||

HERA-B collected 300000 J/w and 220 Mio min.bias events on
different nuclei

Results on (partly preliminary):

* J/y cross section

* J/y: x; and p distributions in a new negative x; range
J/y A dependence demonstrate a flat behavior in this region

* Fraction of . and y(2S) yields relative to J/y

Final results on J/y production, A-dependence, x. and Y(2S) are/will
be publisched during 2006/2007
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Backup - Slides

. HERA-B Di-Lepton Trigger

. A-dependence preliminary result
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The Dilepton Trigger —oll

HERA-B detector: data is read out and buffered for 12 us
(proton bunches cross every 96 ns, 0.5 interactions/BX)

Fourth Level Trigger (4LT): online reconstruction (and
filtering) on PC farm, ca. 1500 rec. J/y per h
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Jy: Nuclear Dependence —oll
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