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E00-110 experiment: eprint nucl-ex/06070290

EQ0-110 kinematics

Kin Q2 B 97* s
(GeV?) (deg.) | (GeV2)
1 1.5 [036] 22.3 35
pretstincied B 1.9 [036] 18.3 42

3 23 |036| 14.8 4.9

Plastic scintillator array

» Measurement of both helicity-dependent and
helicity-independent DVCS cross sections independently

» (Q?—dependence of helicity-dependent cross section
Goal:

Test twist-2 dominance of DVCS at moderate Q? ~ 2 GeV?.
...and if so, access combinations of GPDs.
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Helicity-dependent and helicity-independent cross sections
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do: - rich and complex ¢, structure beyond BH
- interesting & complementary GPD information (real part)
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Q2

—dependence: twist-2 dominance

0.4 < —t < 0.12 (GeV?)

T T ( Teff
SmCL(F) Sm CH(F)
35 35
3; 3;
25 . . 25
£ ' = £
2F 2
1-5; 1.5;
= 1=
05 05
bl of 1 I Ll | I L
14 16 18 2 22 24 14 16 18 2 22 2.4
@ (Gev?) Q% (GeV?)

» No Q?—dependence in Im CZ(F) within 3% statistical error bars

» Sets an upper limit for twist-4 and higher < 10%
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GPD linear combinations and integrals

® ReC' Q*-23GeV’ A ImC' Q°=15GeV*

® -Re(CiAC) Q°-23Gev® [ ImC' Q*=1.9GeV*
—— ReC' (VGG) O Imc' Q°=23GeV*
—— -Re (C'+A C) (VGG) ---+Im ' (VGG)

E e )
e

Q15
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» Possible (likely) contribution of DVCS? terms in these interference results
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DVCS? contribution

1.- Helicity-correlated cross section: maginary part

Py 1 [d5a+ d50_] B

»$d 2| dPd Do

sin(¢y )T Sm [cf(f)] — sin(204,)T Sm [c’(feﬂ )} + 50 (¢ )T T 161 Sm [CDVCS(fefF, f*)]

Interference BH-DVCS |DVCS|? (twist-3)

» Different ¢, dependence of Twist-2 & Twist-3 interference terms:
= independent determination

> sin ¢, ' term determines observable Sm [CToP(F)]:

Sm [C1oP(F)] = Sm [CH(F)|+ms1)Sm [COVE(F 7] [(ns1) | moo—110 < 0.01
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DVCS? contribution

2.- Helicity-independent cross section: Real part

5 55+ 5o 5 2
d’o 1 |:d0' d’o :|:d0—(|BH| )+F7]CDVCS(JT;-F*)+

o 2| Be T B 5D
Known from FF

|DVCS|? (twist-2)

(TR — cos(¢y ) TT)Re [CT(F)] + TEARe [CT + ACT] (F) + co8(2¢, ) TR Re [CT(FT)]

Interference BH-DVCS

> Re [CT =P (F)] = Re [C1(F)] + (ne) COVES(F, F*)
> Re [Clr &P + ACT o] (F) = Re [CT + ACT] (F) + (mo) COVES(F, F7)
[{n0,c1)|Eo0—110 < 0.05

Nc1 and 7y depend on beam energy | =
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DVCS?: proposed separation (with JLab 6 GeV!)

Q?>=1.9GeV?, 25 =0.36, s = 4.9 GeV?

[ Unpolarized cross section | [ Helicity-dependent cross section |
-15.3 -16.8 -18.2 -18.7 6,.(deg) -14.4 -15.3 -16.8 -18.2 -18.7
1 T 1 1§ — er(at1s0deg) L DVCS? (twist-3)
08 .i| = DvCS? (wist-2) 0.8 +i — Inteference (twist-2)
DVCS? (twist-3)

+i] = Inteference (twist-2) 0.6 — Inteference (twist-3)
—— Inteference (twist-3) — DIS
—DIS 0.4

A YL Y TP IR IS TS U Y O O [ P P
4244 46 48 5 52 54 56 58 6 6.2 % 42444648 5 52545658 6 6.2
Epeam (GEV) E,cam (GeV)

Possible DVCS? separation by changing beam energy
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JLab 12 GeV proposal nucl-ex/0609015 (J. Roche, C. Hyde-Wright, B. Michel, C.M.C et al.) — Approved by PAC-30

Kinematic coverage ,  Beam time (days)
ITBj
2
JLab12 with 3, 4, 5 pass beam (GevT) 036 050 060
(6.6, 8.8, 11.0 GeV beam energy) 40 2
\ DVCS measurements in Hall A/JLab | 43;515 1 5
< 48 4
E 10§i : 7 6.3 4
o * > 7.2 7
o NN / 4 5.1 13
© \ %/ 6.0 16
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250k events/setting
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JLab 12 GeV proposal nucl-ex/0609015 (J. Roche, C. Hyde-Wright, B. Michel, C.M.C et al.) — Approved by PAC-30

Experimental configuration (ep — e~y X)

BEAM DUMP

6° 7°
Calori meter
at 1.50 M calorimeter
at3.00 M
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JLab 12 GeV proposal nucl-ex/0609015 (J. Roche, C. Hyde-Wright, B. Michel, C.M.C et al.) — Approved by PAC-30

Missing mass resolution

(Cf. Table V for all kinematic settings)

6.6 GeV setting 11 GeV setting
20000 — 0=0.226 20000 — 6=0.22

0=0.199 0=0.199
(Mp+m«)2 (MP"'mn)z

% H

0 L | 0 u

0 2 0 2

M, (GeV?) My (GeV?)

E00-110 This proposal

Very similar M)2( resolution = same exclusivity with e v detection only.
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JLab 12 GeV proposal nucl-ex/0609015 (J. Roche, C. Hyde-Wright, B. Michel, C.M.C et al.) — Approved by PAC-30

CrOSS SeCtionS Helicity-independent cross sections (pb/GeV*)

6.6 GeV setting Q2 = 3.0 GeV?, zg; = 0.36
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JLab 12 GeV proposal nucl-ex/0609015 (J. Roche, C. Hyde-Wright, B. Michel, C.M.C et al.) — Approved by PAC-30

Cross sections
Helicity-independent cross sections (pb/GeV*)

8.8 GeV setting Q2 = 4.8GeV2, zg; = 0.50 11 GeV setting Q2 = 9.0GeV2, xg; = 0.60
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JLab 12 GeV proposal nucl-ex/0609015 (J. Roche, C. Hyde-Wright, B. Michel, C.M.C et al.) — Approved by PAC-30

Systematic errors

Type Relative errors (%)

E00-110 | proposed
Luminosity target length and beam charge 1 1
HRS-Calorimeter | Drift chamber multi-tracks 1.5 1
Acceptance 2 2
Trigger dead-time 0.1 0.1
DVCS selection | 7¥ subtraction 3 1
e(p,e’y)mN contamination 2 3
radiative corrections 2 1
Total cross section sum 49 41
Beam | Polarization AP/P 2 1
Total cross section difference 5.3 4.2
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