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Motivation

Deep Inelastic Scattering: Deeply Virtual Compton Scattering:
pp — p'X pp — p'p'y
v* ol 9 v
xP xP

PDFs: q(x), Aq(x) GPDs: H(x,¢,t), A(x,&,t)
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COMPASS-II @ CERN/SPS
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COMPASS-Il @ CERN/SPS

e using existing COMPASS detector
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COMPASS-Il @ CERN/SPS

....

e using existing COMPASS detector
e Upgrades of existing em. calorimeter ECAL1&2
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COMPASS-Il @ CERN/SPS

....

e ~2.5m Liquid hydrogen target
e ~4m Recoil proton detector (CAMERA)
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COMPASS-Il @ CERN/SPS

e ~2.5m Liquid hydrogen target
e ~4m Recoil proton detector (CAMERA)

e New large angle em. calorimeter in front of SM1 (ECALO)
=% Heiner Wollny (CEA-Saclay Irfu/SPhN) ~ DIS 2011, Newport News, 11-15 Apr2011 4



e 1 and i~ beams

e momentum: 100 — 190 GeV/c

B COMPASS 160 Gev

[] JLab11Gev
[] ZEUS+H1

“—
3

O  |BN HERMES27GeV
N

(o4

e polarization: 80 %

opposite for ™+ and p~

e coverage of intermediate xg;

~» unexplored region between
ZEUS-+H1 and HERMES+JLab

News, 11-15 Apr 2011



up — ' p'v: Interference with Bethe-Heitler

3= 4

Deep VCS Bethe-Heitler

both processes interfere on level of amplitudes

doy ) X | TBH |4 Interference Term +|TPVCS|2

pp—rp'p'y



up — ' p'v: Interference with Bethe-Heitler

3= 4

Deep VCS Bethe-Heitler

both processes interfere on level of amplitudes

do(upsrp) < | TE7|2+ Interference Term 4| TPVES)2
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~» reference yield
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DVCS: Testrun 2008 and 2009

Beam Tests @ COMPASS during hadron programme:

e 2008 (8 hours)
e 2009 (10 times statistics of 2008)

Liquid Hydrogen
target system Sandwich Veto

Target Setup for the Hadron
Programme (2008-2009):

~ e Target: 40cm LH,

Acceptance

+/- 180 mrad

4 b = >
| /
Y TOF scintillators

e Recoil Detector (1 m long)

e ECALL & ECAL2

Silicon Microstrip ///
Detectors

™A Silicon Microstrip—,
| Detectors i
1T <[ T= |
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2008 test: Bethe-Heitler Signal

12 18;_ COMPASS 2008 DVCS TEST RUN - PRELIMINARY -
S 16
o 14;7 [ ] Data
12= — Monte Carlo
10— . .
g after all ~» Observation of exclusive
E  exclusivity cuts . .
6 Y single photon production
41—
2
= |
o 1 | T
'-‘15(‘)‘ ‘-‘10(‘)‘ ‘ ‘-50‘ - ‘0‘ - ‘50‘ - 100 - 150
¢ (deg)

® €upsupy = 0.324+0.13

e SPS & COMPASS availability
e DAQ dead time

e Trigger efficiency

global efficiency: €gjopas = 0.13 £ 0.05
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2009 test: DVCS and BH Signal

0.005 < X, <0.01 0.01 < x,, < 0.03 Xg >0.03
gm 278 events — [BH+DVCS|? Lask 134 events — [BH+DVCS|? L gL s4events — |BH+DVCS[?
o r [ [

@ == |BH|? @ == |BH|? > == |BHI*
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e confirmation of global efficiency
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2009 test: DVCS and BH Signal

0.005 < X, <0.01 0.01 < x,, < 0.03 Xg >0.03
gm 278 events — [BH+DVCS|? Lask 134 events — [BH+DVCS|? L gL s4events — |BH+DVCS[?
o r [ [
5 == |BH|? 5 == |BH|? 5 == |BH|?
k<] k<) k<]
o a30f o
= = =
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15 \
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e confirmation of global efficiency

~» realistic projection of errors

ess Heiner Wollny (CEA-Saclay Irfu/SPhN) DIS 2011, Newport News, 11-15 Apr 2011 ]



Deeply Virtual Compton Scattering

Deep VCS Bethe-Heitler

DVCS DVCS
unpol + Pﬂdapol

+ €,aB"Re(TPVCE) + e, P,aBMIm(TPVCE)

do(upsywpry) = doB + do
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Deeply Virtual Compton Scattering

Deep VCS Bethe-Heitler

DVCS DVCS
unpol + 'DIJdO-poI

+ eﬂaBHRe( TDVCS) + euPuaBH|m(TDVCS)

do(upsywpry) = do® + do

e Beam charge and Spin sum:

Scsy = dot 4 do™ = 2 (doBH + doBYS5 4 e, P, aB"Im(TPVCS))

unpol

e ¢ dependence gives access to GPD H j
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Deeply Virtual Compton Scattering

Deep VCS Bethe-Heitler

DVCS DVCS
unpol + 'Dlido-pol

+ eMaBHRe( TDVCS) + euPuaBHIm(TDVCS)

do(upspipry) = doB" + do

e Beam charge and Spin sum:

Scsy =dot+do = 2 (doB + do2¥? + e,P,aBIm(TOVES))

e ¢ dependence gives access to GPD H j

e Integration over ¢ and subtracting BH:

doPVCS /dt ~ exp(—B|t|)
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DVCS: Transverse Size of the Nucleon

sea quarks pion valence
gluons cloud quark
xP
—
b
longitud. .
s
@ ®» x~0.003 x~0.03 x~03

e Integration over ¢ and substracting BH:
doPVCS /dt ~ exp(—B|t|)
B(xg) ~ 3(ri (xs))
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DVCS: Transverse Size of the Nucleon

g I d Input for projections:
% 6; + W 4 — w-ows o L=1222pb~!
[ T e o026 2 years of data
I czZEUS  <@P>=32eet | ® cgiobal = 10%

o @ + e 160 GeV/c muon beam

2| + HI-HERA Il < Q%> =8GeV?
r with ECAL1+2
e 2.5m LH; target

<@> =32Gev?
v HI-HERA | <Q%> =4GeV?

- « COMPASS <@> =2GeV?
Un 280 days at 160 GeV

- ¢ © o o
2L with ECALO+1+2
10 107 107 100 Xg

e Integration over ¢ and substracting BH:
doPVCS /dt ~ exp(—B|t|)
B(xg) ~ 3(rf (xg))

e Ansatz at small xg: (x ~ xg)

B(xg) = by + 2a/In(xo/xg)
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Accuracy > 250
for: o/ > 0.26  (with ECAL 1+2)
for: o/ > 0.125 (with ECAL 0+1+2)



Deeply Virtual Compton Scattering

Deep VCS Bethe-Heitler

DVCS DVCS
unpol + Pﬂdapol

+ €,aB"Re(TPVCE) + e, P,aBMIm(TPVCE)

do(upsywpry) = do® + do

ess Heiner Wollny (CEA-Saclay Irfu/SPhN) DIS 2011, Newport News, 11-15 Apr 2011




Deeply Virtual Compton Scattering

Deep VCS Bethe-Heitler

DVCS DVCS
unpol + PleO-pol

+ eﬂaBHRe( TDVCS) + euPuaBH|m(TDVCS)

do(upsywpry) = do® + do

e Beam charge and Spin difference:

Des = do— do= = 2 (P,doB4ES + ¢,2%Re( TOVES))

= BH contribution cancels

~» control detector acceptance and

beam flux with high precision

v
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Deeply Virtual Compton Scattering

Deep VCS Bethe-Heitler

DVCS DVCS
unpol + PleO-pol

+ eﬂaBHRe( TDVCS) + euPuaBH|m(TDVCS)

do(upsywpry) = do® + do

e Beam charge and Spin difference:

Dis = do— do= = 2 (P,doB4E + ¢,2%Re( TOVES))

= BH contribution cancels
o ¢t 4 ¢frt cos ¢

control detector acceptance and
~ P clnt o Re(F1 )

beam flux with high precision

v
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E,=160 GeV

EQ@<4GeV®  0.0%x,<0.07

VGG Reggeized (x,t)-correlation

......... VGG Factorized (x,t)-dependence

Mueller fit on world data
- - - - (with JLab Hall A)
------------ (without JLab Hall A)
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Input for projections:
o L=1222pb~ 1!
2 years of data
® cgiobal = 10%
e 160 GeV/c muon beam
e 2.5m LH; target

Re(H(&, 1)) = 3, €? {7’ JdxH (x,€, 1) (%—5 i XL%)}
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Hard Exclusive Meson Production

Cross section measurements:
e Pseudo-scalar: m,7,.. = H

e Vector meson: p,w, ¢,.. = H

Allow for flavour separation:
_ 1 (2Yyu 1d 3
_ 1 (2pu_1pyd 1
H. —7§(§H —3H +§Hg)

Hy, = —1H® — 1H8
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Hard Exclusive Meson Production

Cross section measurements:
e Pseudo-scalar: m,7,.. = H & E

e Vector meson: p,w,o,.. = H & E

Vector meson production from

transversely polarized target:

e Asymmetry o< E/H

Allow for flavour separation:

Hpo = \/Li (%Hu + %Hd + gHg)
u d

. = GHY = 1+ 3

H, = —1H* — 1He
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Hard Exclusive Meson Production

Cross section measurements:
e Pseudo-scalar: m,7,.. = H & E

e Vector meson: p,w,o,.. = H & E

Vector meson production from

transversely polarized target:

e Asymmetry o< E/H

Allow for flavour separation:

H o

u Also studied without RPD
= 3 (310 3 31

used data with transversely polarized targets:
1 (2 1ygd | lyeg
Hy = 75 (3H = 3H + §H%)  eLip: 2002200
Hd> — —%HS—%Hg NHs: 2007 & 2010
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HEMP: Transversely Polarized Target

Transverse target spin asymmetry: Aﬂq-¢_¢5

in p— Im(E*H
AR5 (%) ox /T 'm0

e & and H are weighted sums of

GPDs E9& and H9&

~» provide access to GPD E

Goloskokov and Kroll

05 Eur.I Physl. J. CI 59 4‘(200?
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e COMPASS-II will investigate quark GPDs with DVCS

e Covered xg/@? regime not accessible to any other experiment
in the near future

e Change of beam charge and polarization - UNIQUE

e Study nucleon transversal dimension as function of xg
(Tomography)

e Constrain GPD H through ¢ dependence of D¢s ¢y and Scs .y

e Complementary information from hard exclusive meson production

e In a second phase measurement with transversely polarized target and
RPD
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Thank You!
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Back Up
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