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Physics Goals efe!

-~ To achieve a better understanding of the dynamics of the strong
interaction

' To gain detailed knowledge of the physics of confinement/
deconfinement

~ Improve the determinafion of the fundamental parameters of the
Standard Model

 Identify missing experimental information and theorefical
questions
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Communicative Goals e

'~ To garantuee an efficient communication between experimentalists
and theorists within the broad quarkonium physics community

~ Jointly overcome “dispersion of the research in this field” and
study the different approaches and techniques
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3 Meetings and 1 School @G

~ CERN, Nov 2002 (3 days)

' Fermilab, Sept 2003 (3 days)

' IHEP Beijing, Oct 2004 (3 days, preceeded by 1 week of school)

" 1 meeting/year over 2 years

' Most of the report was written in spring 2004

' Report published in dec 2004 hep-ph/0412158

521 pages, 260 figures,
to appear as CERN Yellow Report
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7 Subgroups

 Speciroscopy

' Decay

'~ Production

~ Standard Model Parameters

" Quarkonia in Media
~ Beyond the Standard Model
' Future Opportunities

Andreas B.Meyer, Hamburg University/DESY, Summary of QWG-Report



Results Qverview ele

-~ Experiment:
— Essentially all experiments

— dedicated exps: BES, CLEO(-c), KEDR, BaBar, Belle,
E835(ppbar)

— multipurpose: LEP, Tevatron, HERA, Fixed Target ...

-~ Theory:
— HQET, NRQCD, Lattice ...
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Production Chapter eYe!

—— Formalism for inclusive quarkonium production:
NRQCD, Color-singlet (CS), Color-evaporation (CEM)

—— Quarkonium production

— at the Tevatron

— at fixed target experiments
— at HERA

— at LEP

— in e+e-at 10.6 GeV (Belle)

— in B-Meson decays

—— B¢ Production

Andreas B.Meyer, Hamburg University/DESY, Summary of QWG-Report




Tevatron
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Tevatron QG

(EM calculations in NLO Good description of shape
o A T (ki smearing applied)
% 10> - R.Vogt
510—1 —

{:410_2 —
810—3 :
" pe (e Also measured (CDF):
é il U(XCZ)
€ 10-1 [ — = 1.04 £0.29 + 0.12
:T ] U(Xcl)
g 1072 —
) SN R, | Predicted:
p; (GeV) CEM : 3/5 NRQCD : 0.9 £0.2

Andreas B.Meyer, Hamburg University/DESY, Summary of QWG-Report F-Maltoni 10



Tevatron QG

Run-Il data
ditferential inclusive J/\ data down to p: =0, huge stafistics
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Polurlzu’non ele
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o o) Run-Il precision measurements awaited
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HERA QG
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HERA
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QG

L0 Color octet:
—no hard gluon
— rises to large z

(S contribution:
— hard gluon
— falling off at large z



HERA

Q2% < 1 GeV?, 60 < W,, < 240 GeV
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QG

L0 Color octet:
—no hard gluon
— rises to large z

(S contribution:
— hard gluon
— falling off at large z

soft CO gluons resummed:
— good description

M.Beneke, G.A. Schuler, S.Wolf
15



Polarization ele
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Belle

J/\p momentum spectrum
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Belle Ve

Double-cC production >60% of J/ have
. 50 another charm pair
i, in the event
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as yet unexplained
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Production Summary efe

'~ Tevatron:
— NRQCD (leading order) CO contributions to describe data
— Polarization: stringent test of NRQCD — large stats. will decide

~ HERA:
— Color Singlet at NLO: good description w/o0 (O contributions

— (5+C0 at LO: also ok, large effects from resummation of gluons

— Polarization: need more stats. af larger p;

' Belle:

— similar resummation effects in p(J/P).

— unexplained large fraction of cccc

Andreas B.Meyer, Hamburg University/DESY, Summary of QWG-Report
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Future Opportunities (LHC): csG

Total charm cross section: 7.8mb (beauty: 0.5mb)
— 1fb’ ( | week @ 2 1033cm25‘) — 7.8:10'2 events
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Analysis @ LHC QG

Separation of prompt J/W and from B-decay

o Panikashvili, Smizanska, Sept.2003
- ATLAS, CMS: x % AL
g Blue J/% —> uu direct and from B—decays
- J/q) cross Sec-l-ion: ~5nb E g Black J/v¥—> wu from B—decays only

1071

— J/PY— Yy mass IR
resolution: 40 MeV N

— B~ J/pminlyear: ] MW
5600 events i gugéé%

-0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Transverse decay length L = Py / IpJ/wI (cm)

Measure cross sections, polarization for W(25), xc and Y
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Conclusions e

- NRQCD: How large are the LDME really?
— Real test yet to be done at NLO
— Awaiting large statistics polarisation measurements

~ Quarkonium Production; Mechanism still not resolved
— Alot of experimental and theoretical work ahead
— Will redo all measurements at LH(

Andreas B.Meyer, Hamburg University/DESY, Summary of QWG-Report
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