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DEEPLY VIRTUAL COMPTON SCATTERING (DVCS)

SIMPLEST (HARD EXCLUSIVE) PROCESS: Y*p — p' 7y

DEEPLY VIRTUAL PHOTON GENERATED BY LEPTON SCATTERING
= ep—ep'y (DVCS)
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DVCS-AMPLITUDES CAN BE EXPRESSED IN TERMS OF GPDs

GPDs ACCESSIBLE IN EXCLUSIVE REACTIONS = USE THE SIMPLEST ONE ...
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GPDs «—— NUCLEON STRUCTURE

~ ~

GPDs (H,H,F,E) : PARAMETERIZATION OF THE NUCLEON STRUCTURE
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vgomp:(%n | ‘ RELATED TO KNOWN QUANTITIES:
e . b GPDs IN THE LIMIT t — 0 :
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FIRST MOMENTS OF GPDs:
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ONLY ACCESS TO
UNKNOWN QUANTITIES:
SECOND MOMENTS OF GPDs:

exclusive - | deepinelastic |
meson production scattering 1 1
deep virtual / large t PDFs 1 q q
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DVCS—-BH INTERFERENCE

DVCS FINAL STATE e +p — €' + p' + v IS INDISTINGUISHABLE FROM THE
BETHE-HEITLER PROCESS (BH) — AMPLITUDES ADD COHERENTLY
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PHOTON-PRODUCTION CROSS SECTION:

2 2 2
do < |Tpyes + Teul” = [Toves!” + [TaHl Jr{Tfk)VCSTBH U TEHTDVCSl
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DVCS MEASUREMENTS AT HERA

5 2
do o |mgg|” + (THhvesTer + TBuTDVES) T [ Toves|

I

2
| Tpy|” CALCULABLE IN QED WITH THE KNOWLEDGE OF THE FORM FACTORS

I < + (Co + Z _, ¢l cos(ng) + )\Z _, st 81n(71¢)>

DVCS cross section (H1, ZEUS):
MEASUREMENT INTEGRATED OVER ¢
— I =0 (AT TWIST 2), SUBTRACT |5/

AZIMUTHAL ASYMMETRIES (HERMES):
DVCS AMPLITUDES DIRECTLY ACCESSIBLE
VIA |

(GPDs ENTER IN LINEAR COMBINATIONS IN
AMPLITUDES)
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DVCS

CANDIDATE SAMPLE

COLLIDER:

10—
100 =——

MC: LO PREDICTION
BY FFS AT ¢t = ¢,,;n,

ASSUME eb*
WITH b= 7 GEV 2

nb of events

nb of events

100

N a ~
(&3] o [&)]

o

100

50

I I I ‘ I I
@ H1 data (pre

O oves
OsH
Ooiss. P

!

A i | I R
20 40

Electron Energy [GeV]

160

0 electron [deg]

180

nb of events

nb of events

150

100

50

0

150

100

50

H1 preliminary

i‘“l“+\““\““

|
0 5 10 15

Photon Energy [GeV]

B

—

0 100

0 photon [deg]

nb of events

150

100

50

170

180

190

Coplanarity [deg]

Frank Ellinghaus, Beijing, China, August 2004

127



CROSS SECTION EXTRACTION

H1 preliminary
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e ep — epy TOTAL CROSS SECTION EXTRACTION:

dopin Npin — Nbackg. — Ndiss.p
102 — ceAAQ?L (1+ draq)

e ep — epy DVCS CROSS SECTION EXTRACTION:
I ~ 0, SUBTRACT BH

e v*p — py CROSS SECTION EXTRACTION: PHOTON FLUX FACTOR =
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NEW PRELIMINARY RESULT
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MODELS DESCRIBE DATA, BUT
NORMALIZATION UNCERTAINTY

— MEASURE t-DEPENDENCE
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ALL H1 aAnD ZEUS RESULTS
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COLOR DIPOLE MODEL DD
(ALSO FAVART-MACHADO)
AND GPD BASED MODEL
DESCRIBE THE DATA

W9 FIT:
H1 pPrREL: 0.98 +0.44
ZEUS et: 0.75 £ 0.157) 04

— INDICATES HARD REGIME
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AZIMUTHAL ASYMMETRIES AT HERMES

2 2
do < |Tpyesl” + |Teul” + (THvesTsr + TBETDVCS)

I

I o & (co + 30 _ el cos(ng) + A a_, sk Sin(n(b))

BEAM—CHARGE ASYMMETRY (BCA) AND BEAM—SPIN ASYMMETRY (BSA)
AT LEADING TWIST:

BCA . d0'(6+p) — dO'(G_p) ~ C{ C05(¢) ~ COS(Qb) X Re Mlal

BSA : da(ejp) — da(:z:p) ~ s{ sin(¢) ~ sin(¢) x Im M1

= REAL AND IMAGINARY PART OF THE HELICITY CONSERVING AMPLITUDE
MY cAN BE ACCESSED VIA BEAM—CHARGE AND BEAM-SPIN ASYMMETRY

(OTHER AMPLITUDES — cos 2¢, cos 3¢, sin 2¢)
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HERMES EVENT SELECTION
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BEAM—SPIN ASYMMETRY (BSA)

1 N(¢)-N(e)

A —
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0.4 % — P1+P2sin @+ P3sin 2¢ 0.1 * (refined analysis)
0.2 0 PY [ ] ® +
0o -0.1 * +
0.2 % -0.2 * + +
0.4 % -0.3 * +
: P1 =-0.04 + 0.02 (stat) '
0.6 [ P2 =-0.18 + 0.03 (stat) 04 F
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(RESuLTs FROM 1996/97 — PRL 87, 182001 (2001))
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BEAM—CHARGE ASYMMETRY (BCA)
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sin  DUE TO POLARIZED BEAM
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THE LATEST NEwWS! — BCA VERSUS ¢
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TINY e~ p SAMPLE (L ~ 10 PB™ 1)
— t DEPENDENCE OF BCA HAS HIGH SENSITIVITY TO GPD) MODELS!
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SUMMARY

DVCS-CRr0SS-SECTIONS / AMPLITUDES = GPDs
= STRUCTURE OF HADRONS

HERA: FIRST MEASUREMENTS OF CROSS-SECTIONS AND AZIMUTHAL
ASYMMETRIES

HERA I: RESULTS IN AGREEMENT WITH DIFFERENT MODELS
— BAsic CONCEPT WORKS — FIRST CONSTRAINTS ON MODELS

HERA II:

— ALSO ASYMMETRY MEASUREMENTS AT H1,ZEUS (SPIN ROTATORS)
— ENSURE EXCLUSIVITY — DETECT THE PROTON

(VFPS AT H1, RECOIL DETECTOR AT HERMES)
— STATISTICS . . .

= HERA (WIDE KINEMATIC RANGE, e /e~, POLARIZED BEAM) IS
THE PLACE TO STUDY DVCS/GPDs
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