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+ COMPASS experiment

 Ongoing analyses of exclusive VM production
" Results on SDME’s for p! production

* Other released results for EVMP

' Prospects for the future
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COMPASS physics program I

Hadron structure and spectroscopy

Muon beam program

e Gluon polarization AG/G

e Flavour dependent quark
helicity distributions Aq(x)

e Transverse spin distributions
e Diffractive VM production
e Polarisation of A and A in DIS

e DVCS (after 2010)
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COMPASS experimental setup I
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The polarized °LiD-Target
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Ongoing analyses of exclusive VM production
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e Angular distributions and R = o /op for oY production

o p' and 77 interference in M. distributions

e ()? dependence of the diffractive peak slope for p” production
e Double spin longitudinal asymmetry for p” production

e ¢ production

e .J /1) production

e Exclusive production of 7 ntn 7~
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Angular distributions for production and decay of p" I

Angular distributions for production and decay of p"

—

Spin density matrix elements and R = o /or

—

Information on the spin structure of the production amplitudes

23 matrix elements could be determined for production by polarised leptons
Aim of the present analysis is to determine several elements accessible through
single-dimensional angular distributions

First we concentrate on the incoherent production i.e. quasi-free production on
nucleons from a target nuclei uN — uNp?
This allows direct comparison with other experiments and theoretical predictions

Release of results for coherent production uA — uAp? foreseen
However, COMPASS PT is a mixture (essentially) of light nuclei, thus providing
predictions not straightforward
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Selections and cuts I

2002 data with longitudinally polarised target

Beam, scattered muon and only two hadrons of opposite charge from primary vertex

Primary vertex in the target

o v > 30 GeV

o £, > 20 GeV

e )% > 0.01 GeV?

e 0.b< M., <1.0GeV

assuming pion mass for both hadrons
o —2.5 < s < 2.5 GeV, where Fyiss = (M3 — M%) /2My
0 0.15 < p? < 0.5 GeV?
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Kinematical distributions

T 1T invariant mass
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Data sample I

5 —

Total number of accepted events for incoherent sample - 695 564
@Q? bin [GeV]? [0.01-0.05 | 0.05-0.3 | 0.3-0.6 | 0.6-2.0 | 2.0—>
Number of events | 306 121 | 292 637 | 55 616 | 35 219 | 5 971
< Q? > 0.025 | 0.128 | 0.416 | 1.01 | 3.30
<€> 0.86 0.86 0.87 | 0.87 | 0.87
<0 > 0.15 0.033 | 0.007 | 0.003 | 0.001

When coherent production included (0 < p? < 0.5GeV?) about 3.5 M events

Virtual photon polarisation parameter ¢ = {1 + 2 (Q* +
= —2m; + 2(E, B,y —

2m
Q?

where (Q?

min

due to the finite lepton mass

FL/FTIE—i—(S

v)/[Q*(1 -

’pquu |)

Qm?ﬂ) } taﬂ2 %@}71

For muon beam and Q2 < 0.3 GeV? exact formula for € and § must be used

Approximations for electron mass and/or large Q2 used in other analyses not justified here

(1 — €) it is the correction to the ratio of the longitudinal and transverse virtual photons
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Definitions of angles I

[y*p center—of—mass frame}

also used ¥ = ¢ — @
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Angular distributions (1)
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Angular distributions (2)
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Determination of R I
[t SCHC holds
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Summary for the SDME analysis

e First determination of 73, r{*,, Smr{ |, r{_; and R

for incoherent exclusive p” production from COMPASS 2002 data

3

e High statistics data in a wide range of @2, 0.01 < Q? < 10 GeV?,
at < W >=10 GeV

e The results corrected for acceptance, smearing and efficiency of event recon-
struction. The background is not subtracted

e Eixpected background correction may result in changes of the results which are
comparable or smaller than the present statistical errors.

An exception is 794 at Q? < 0.3 GeV?, where the correction will be of the order
of —0.02

e Only statistical errors shown at present. The errors of the COMPASS results
from the 2002 data alone are comparable to the statistical errors of ZEUS and
smaller than for other experiments

e The statistical accuracy of the present results is dominated by the limited MC
sample used to correct the data. More MC production is foreseen
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p and 77 interference
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Prospects for VM in COMPASS

'~ Large MC for exclusive p" soon = determination of 23 SDME

2003 (and 2004) - improved coverage at large Q?
= substatial gain for Hard EVMP
e at Q2 > 5 CeV? 3 times more p than from 2002
e reasonable statistics up to Q2 ~ 25GeV?

2003 (and 2004) - dedicated J /v trigger
= diffractive production of J/1 feasible

2004 data - enlarged coverage of EM calorimetry
= VM'’s decays with neutral paricles

* VM analyses well on the tracks
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Additional slides I
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Exclusive ¢ production

T invariant mass
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J /1 production I

> S0
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diffractive suppressed good coverage of diffractive and inelastic
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COMPASS Acceptance
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Accumulated data I

2002 260 Th in 106 days for physics 76 days
2003 225 Tb in 90 days for physics 83 days
2002 & 2003

e 10'Y events with longitudinal polarization

e 3-10° events with transverse polarization

e 0.1% with Q2 > 1GeV? (after cuts)
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scheduled
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COMPASS running in 2002, 2003 and 2004

2002 2003 2004 2004
106 d 90 d 110d 21d
.89 .63 .80 .80
~30d /7d /d ~7d
A7 .85 .85 .85
44 d 39d 62 d ~8d

33/11 30/9 49 /13

160 GeV muons hadrons



A. Sandacz DIFFRACTION 2004 27

COMPASS after 2004 I

2005-2010
+ SPS off in 2005, restart in 2006
+ COMPASS is in the '5 years mid-term plan’ of CERN

* principal SPS users (apart LHC) are neutrinos/CNGS
and COMPASS

Beyond 2010
Thinking about physics projects started (Villars meeting)

One of the COMPASS projects is DVCS and HEMP
with LH target and Recoil Detector
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