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Outline of the talk
e COMPASS potentials for exclusive VM study.

e Lixperimental set-up.

e First preliminary results
— Sample selection criteria.
— Skewing of p” invariant mass distribution (Séding model).

— Angular distributions.

e Outlook.

DIS2003, St.Petersburg A.Korzenev



N =R
P e

A}
” ’
‘._._—’

COMPASS potentials for exclusive VM study

e COMPASS initially designed for semi-inclusive asymmetry study.

e Trigger perfectly adopt exclusive reactions which are in addition
— are easier from reconstruction point of view (3 tracks in final state)
— better satisfy geometrical acceptance conditions due to the forward

property of diffractive reactions

o Trigger allow the measurement in wide Q2 region from soft diffraction

Q? > 1073 (GeV/c)? to pQCD Q% < 20 (GeV/c)?.

e High luminosity results to the large statistics.
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Trigger concept
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Selection criteria
e Four tracks in the primary vertex {u, p’, h*, h™}
e To minimize distortions due to inefficiency for soft tracks: v > 30 GeV

e To reduce contamination due to triggering by muons from decays of final state
hadrons: £, > 20 GeV

e To reduce the contribution from non-exclusive background: [t'| < 0.5 (GeV /c)’

’Missing Energyl

e Cut on missing energy to suppress non-

exclusive events which exhibit the same 70000_
tOpOlogy: —2 < AE < 25 GeV 60000
M:% Ye 50000{—

AE — targ 40000{—

2Mtarg 30000{—

M(L' = \/(p —|— q — pv)2 10000

fo

A E [GeV]

DIS2003, St.Petersburg A.Korzenev



XSS
1

oo
GOMP
4 +

S

.
\~_.__¢

e,
GOMPASS

1

?/ +
Y 1
RN 4
P ¢
*.4_,’

TU'TT invariant mass

Events

18000|—

* Preliminary

* No MC corrections
* 1/6 of 2002 statistics

16000

14000

12000

10000

8000

6000

4000

2000

0 T S NI NS S S N TR |

T p(T70)

K'K invariant mass.

9000

8000 * Preliminary

CP(l(iZO)

2000

-, oy it
RIS

1000

0 Lot

* No MC corrections
* 1/6 of 2002 statistics o

P |
0.98 1 1.02 1.04

1.1

PRI IS S SRS |
1.12 114 116 1.18

m [GeV]

after selection

o Skewing of p¥ invariant mass due to
the interference with non-resonant

background
e The small peak below 0.4 GeV is

due to assignment of the pion mass

to the kaons from ¢ decay.

e Clear ¢ peak on the reflection of the
o tail.

DIS2003, St.Petersburg

A .Korzenev



i 4

e,
OMPASS
i‘}//‘%

Statistics and kinematic interval

meson mass cut statistics (1/6 of 2002)
PV 0.5 < myrr < 1GeV 1.3-10°
¢ |mKK—m¢\ < 9 MeV 42'103
7.5 <W <16 GeV oo
10_3 < Q2 < 10 (GGV/C>2 15000 [~
30 < v < 160 GeV 10000 |~
‘t,‘ < 0.5 (GGV/C)2 5000 [~

1 10
Q2 [GeV?/c?]

DIS2003, St.Petersburg

A .Korzenev



P oA
P e

Interference between p' production
and ” Drell mechanism”

e The contribution from resonant and non-resonant terms are added coherently on the
level of amplitudes

AN \/mﬂﬂmpF(mﬂﬂ)
= |A. B ;
dmar m2 . —m2 +impl(mzr) i + Ips
where 5
T(mars) =T, (i) mp
q0 My

e The fist term is the relativistic p-wave Breit-Wigner resonant amplitude

e The second term is the non-resonant amplitude which is assumed to be real and

constant

e The third term is contribution from non-exclusive background
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Fit with Soding parametrization
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No acceptance correc-
tions
Non-exclusive contribu-

tion is subtracted

contri-
with

increase of |t’| or increase

of ?

Non-resonant

bution decreases
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Angular distributions
e The spin state of p and ¢ will

'Y'P center—of-mass frame| be reflected in angular distributions
W(cos 8, ¢, ®) of decay products
e Integrating over ¢ and ® we get

3
W (cos ) = 1 [(1—7r08)+(3r03—1) cos? 4] ,

where 705 represents the probabil-
ity that VM was longitudinally po-
larized (helicity 0)

e Assuming the validity of SCHC the
angular dependence on ¢ and ® re-

duces to 1 dependence () = ¢p—P).
Integration over 6 leads then to

W () = i[1 + 2¢ r{_ 4 cos 21))].

2T
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Angular distributions
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e No acceptance and smearing

corrections

e To decrease angular smear-
ing effect p; > 0.15 GeV/c

e For current analysis

Q? > 0.05 (GeV/c)?
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Outlook

e High luminosity allows to collect large statistics sample.

e Trigger conditions allow the measurement in transition region from soft
diffraction to pQCD.

e Possibility to measure double spin asymmetries with high accuracy.

e Spin transfer mechanism can be studied (violation of SCHC).

e Study of GPD at large Q2.
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