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at COMPASS we can deal with
either BH control of the experiment
either DVCS dσDVCS/dt and direct determination of  α’
or the interference Re TDVCS or  Im TDVCS



COMPASS : domain 10COMPASS : domain 10--22 < x < 10< x < 10--11
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DVCS + BH with DVCS + BH with μμ++↓↓ andand μμ--↑↑ beambeam and unpolarized targetand unpolarized target
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This is the good way to get rid of the large BH contribution 

Twist-3 M01Twist-2 M11 Twist-2 gluon M-11>>Belitsky,Müller,Kirchner

This is the good way to get rid of the large BH contribution 
if we are able to control the μ+↓ and μ-↑ fluxes and efficiencies 

we can get  Re TDVCS and c0
Int and c1

Int



DVCS + BH with DVCS + BH with μμ++↓↓ andand μμ--↑↑ beambeam and unpolarized targetand unpolarized target
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After subtraction of BH and integration over φ in all the acceptance

we can get DVCS contribution , i.e. C0
DVCS



Using SU,CS :    dσDVCS / dt  ~ exp(-B|t|)

P j ti  f  th   tP j ti  f  th   t l  t t COMPASSl  t t COMPASSProjections for the  tProjections for the  t--slope measurement at COMPASSslope measurement at COMPASS

FFS modelFFS modelLOI CERN-SPSC-2009-003

B( )  b  2 ’’ l ( / )

FFS modelFFS model
Adapted by Sandacz

αα’’ =0=0 125 125 GeVGeV--22

B(x) = b0 + 2 αα’’ ln(x0/x)

αα =0.=0.125 125 GeVGeV--22

b0 =5.83 ± 0.5 GeV-2

x0=0.0012 (Q2=8,W=82)
1<Q2<8

for valence quark αα’’ ~ 1 GeV-2 to reproduce FF      ≅ meson Regge traj.              for valence quark αα  1 GeV to reproduce FF      ≅ meson Regge traj.              
for gluon    αα’’ ~ 0.164 GeV-2 (J/Ψ at Q2=0)      

αα’’ ~ 0.02 GeV-2 (J/Ψ at Q2=2-80 GeV2)
<<  αα’’ ~ 0.25 GeV-2 

for soft Pomeron



Using DU,CS / SU,CS :  Beam Charge and Spin AsymmetryBeam Charge and Spin Asymmetry

Comparison to different models from VGGComparison to different models from VGG
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H(x,0,t) = q(x) e t <b⊥
2>

~ q(x) / x α’ tq( )

H(x,ξ,t) ~ q(x) F(t)

(α’ ~ 0.1)

error bars 
till d d b t

LOI CERN-SPSC-2009-003
still underdebate



New predictions from Dieter MuellerNew predictions from Dieter Mueller

BC&SA
Dieter Mueller uses a Global Fita Global Fit
on H1/ZEUS, HERMES, CLAS
and JLab Hall A 

φ
and no JLab Hall A

LOI CERN-SPSC-2009-003



several questions several questions 

on FoM  on FoM  

on on systematic effectssystematic effects

while the complete proposal is underpreparationwhile the complete proposal is underpreparation

DVCS tests are made in parallel  (in 2008DVCS tests are made in parallel  (in 2008--9)9)



in 2008in 2008
μ p μ p   γ

in ECAL1+2
LH2

in the small RPD
LH2
40cm

1.5 days of beam of low intensity
done in a rush before the shut down 

(LHC incident)(LHC incident)



Selection of single photon productionSelection of single photon production
μμ pp μμ pp γγμμ p p μμ p   p   γγ
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See more detail:
Oleg Kouznetsov’s presentation on ThursdayOleg Kouznetsov s presentation on Thursday 
COMPASS-note 2009-xxx



Kinematic constraints in the transverse planeKinematic constraints in the transverse plane
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θμ’
μ γ* γangular distribution for angular distribution for φ
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After Before
After cuts
(all Q2)

Before cuts
(all Q2)

exclusivity cuts

all Q2

exclusivity cuts

all Q2

clear signature of BH eventsclear signature of BH events
DVCS events are expected with a flat distribution



Conclusion from 2008 Conclusion from 2008 –– Goal for 2009Goal for 2009

At Q2 > 1 GeV2 ~100 Exclusive single photon production observed  in 2008g p p

identified to BH due to their distribution in φφ

provide a realistic estimate of the FoM

More data are needed to measure DVCS events
and to disentangle it from backgroundand to disentangle it from background

this is the essential goal of 2009 tests



roadmaproadmappp

’’Letter of Intent’’ CERN-SPSC-2009-003 submitted in Jan 2009

demonstration of the feasibility of such an experiment 2008-9

in parallel preparation of the complete proposal for June 2009

phase 1 in ~2011/12p
DVCS with unpolarised proton target

phase 2 in ~2013/14phase 2 in 2013/14
DVCS  with polarised proton target

new equipments needednew equipments needed



Proposal to study ‘’GPDs @ COMPASS’’ in 2 phasesProposal to study ‘’GPDs @ COMPASS’’ in 2 phases

Phase 1: DVCS experiment in ~2011/12 to constrain GPD H

ith μ+↓  μ-↑ b    l i d l  LH2 ( t ) t t

dσ /dt i t t  b

with μ+↓, μ-↑ beam  + unpolarized long LH2 (proton) target
+ recoil detector + ECAL1,2 (possibly 0)  +  all COMPASS equipment

dσ /dt impact parameter b

dσ(μ +↓, φ)  + dσ(μ -↑, φ) ∝ Im(F1 H) sin φ( ) ( ) ( 1 )
dσ(μ +↓, φ)  - dσ(μ -↑, φ) ∝ Re(F1 H) cos φ

Phase 2: DVCS experiment in ~2013/14 to constrain GPD E

i h + d l  l i d  NH3 ( ) with μ+ and transversely polarized  NH3 (proton) target
+ recoil detector + ECAL1,2 (possibly 0)  +  all COMPASS equipment

dσ(φ, φS) - dσ(φ, φS+π)  ∝ Im(F2 H – F1 E) sin (φ- φS) cos φ



Detectors to be builtDetectors to be built

Recoil detector and a long LH2 target (phase 1)
specific read out electronics with 1 GHZ sampling 

Recoil detector with a transversely polarised target (phase 2)

T i  d pt d t  Q2 > 1G V2Trigger adapted to Q2 > 1GeV2

Monitoring of muon flux

ECAL1+2 to be supplemented

ECAL0 to be designed and built to increase the range of xBj 



ConclusionConclusion

the high energy polarised μμ++↓↓ andand μμ ↑↑ beams the high energy polarised μμ++↓↓ andand μμ--↑↑ beams 
are the determining assets for the COMPASS experiment

- unique and large domain 10-2 < x < 10-1

- BH, DVCS and Re TDVCS or  Im TDVCS,

ld b  i l  l d b   b i l i  fcould be nicely completed by a substantial increase of
luminosity to get a comfortable domain up to Q2 > 10 GeV2

(upgrade SPS and muon beam line ?)





kinematic consistencykinematic consistency
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θμ’
μ γ* γangular distribution for angular distribution for φ

φ
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After exclusivity cuts

dotted line: Monte‐Carlo simulation 
of BH (dominant) and DVCS.
(normalized to the central peak)

Q2>1GeV2

(normalized to the central peak)

clear signature of BH eventsclear signature of BH events

Rough estimate of the FoM

clear signature of BH eventsclear signature of BH events
DVCS events are expected with a flat distribution

Nb of events corrected  for prescaling ~ 131+/‐25   for  3.3 1011 μ    (i.e. 0.4 day at 4.6 108μ/sp)       
Global FOM = 0.16  ± 0.06                              in the LOI : FOM=0.1 

ug m f F M

(and 40cm LH2)


