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Introduction
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© Exclusivity

@ Cross section extraction procedure

© Opportunities of the beam energy dependence of DVCS
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Exclusivity

Missing mass

Missing mass squared ep — ¢/vX
M% =(e4+p—e —7)? M% cut = (M + my)?
Raw H(e,e'y)X Missing Mass? (after accidental subtraction).

[H(e,e’y)X - H(e,e'y)yY ]: Missing Mass?
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Exclusivity
Associated systematic error

Varying the M% cut below the m-production threshold
gives an estimate of syst. uncertainty
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Cross section extraction
DVCS cross section: data analysis

Challenge:

Very rapid variation with kinematics (mostly due to BH propagators)

Experimental issues:

@ Integration of cross section within experimental bins

@ Bin migration

.

Variables: x, = {k7 B, Q27 t, pe, @, Uz}v Xe = {k7 B, Q2a t, Ye, P, Uz}e
Exp. bins: ju = {Jupsdg2: dts g bu e = {ingige. ity ip}e

K (xe|xy)

3 3
T0a) = TP00) 4+ 3 P )X = DT (x) X))
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Cross section extraction
Experimental number of counts

3
N(j,) =L > I (xy) X dx, =
Xy €BIn(juv) A=0

3
=L Z le},/ FA(xv)dxv
A=0 x

vEBIN(jv)
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Cross section extraction
Experimental number of counts

3
N(j,) =L > I (xy) X dx, =
Xy €BIn(juv) A=0

3
=L Z le},/ FA(xv)dxv
A=0 x

vEBIN(jv)

N(i,) = / dxe > N(in) K (xe|xy) =
xc€Bin(ic) o
3

= EZ Xjﬁ/ dxe/ dx, T2 (%) K (Xe|x,)
jo A=0 xe€Bin(ic) X, €BIn(jo)
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Cross section extraction
Experimental number of counts

3
N(Gj,) =L > I (xy) X dx, =
Xy €BIn(juv) A=0

3
=L Z le},/ FA(xv)dxv
A=0 X

vEBIN(jv)

N(i,) = / dxe > N(in) K (xe|xy) =
xcEBin(ie) o
3

= EZ Xjﬁ/ dxe/ dx, T2 (%) K (Xe|x,)
jo A=0 xe€Bin(ic) X, €BIn(jo)

We define a bin mapping function:

Ki/:,.iv - / / dxe dxc, K (xe]x,) T (%)
xc€Bin(ic) Y%, €Bin(ju)
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Cross section extraction
Fit of experimental counts: linear system

MC
N (i) =L Z 1e,,]1)

.]’U7

C. Mufioz Camacho (IPNO, CNRS/IN2P3) DVCS @ JLab/Hall A 10/02/2014 7/13



Cross section extraction
Fit of experimental counts: linear system

MC
N (i) =L Z 1e,,]1)

Ex i) — MCi
oy Y P({(:gxp(g]Q ()P

ie
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Cross section extraction
Fit of experimental counts: linear system

MC
N 16 E Z ic a.]'u

.]'u:
=3 [NB®(i,) — NMC(i,)]?
i [UEXp(ie)]Q ’
Lo £y KN Xy - NERG)

_ X 3oy A

) GXA Z£ ie,jv (0B (i, )2
0 = oA X *AU' BY Wi, A

Jv, N
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Cross section extraction
Fit of experimental counts: linear system

MC
N 16 E Z ic a.]'u

Ju.A
¢ 3 VBP0~ NG
i (B (i )]2 ’
LY KXy — NPOG)

1 aX b, AN

0 = 26XA Z£ ic,ju (0B (i, )2
F 5 .
0 = BB Ve A
j/m/\’

The linear system is defined by:

A A E A
Ol{\7 /}/ — ZLKie:jv Kieaji; ﬁA _ Z N Xp(le) Kle Jv
Ju, 3% i [O-Exp(ie)]Z Jv : [O-Exp(le)]2
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Cross section extraction

Cross-section results

The fit parameters are:

¥~ _ A A aA
va Z J’U7Jv /8
iy, N

The covariance matrix of the fitted parameters is:

VA,A/ _ [a—l]/\, A

jvaj{u - jvaj{u ’

d5UExp (Z) _ d5 it ( ) Exp/NFlt
d°P d>P
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Cross section extraction

Experimental results

0.02— % beam helicity-dependent
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Analysis with BKM-2002:
Belitsky, Miiller, Kirchner, Nucl. Phys. B629, 323 (2002)
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Cross section extraction
Results with different parametrizations

@ Reanalysis with BMK-2010 and comparison

Low —t

with diferent ions at t=-0.17

ratio of cross sections extracti
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@ Stable within statistical uncertainties
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Beam energy dependence

Rosenbluth-like separation of the DVCS cross section

2

olep—epy)= |BH|> + ZI(BH-DVCS) + DV CS
N—— —— N———

Known to ~ 1%  Linear combination of GPDs Bilinear combination of GPDs

I 1/y® = (k/v)?,

Yo 1/y? = (k/v)?

BKM-2010 — at leading twist — 7 independent GPD terms:
{Re,Sm [CT,cTV.cEA) (F)},  and  CPVOI(F, Fx).

} TD vcs

p-dependence provides 5 independent observables:
~1, ~ cosp,~ sinp, ~ cos(2p), ~ sin(2yp)

The measurement of the cross section at for exactly
the , provides the additional information in order to

extract all leading twist observables independently.
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Beam energy dependence

DVCS cross-section: ¢ & Q?

i0/Q? 4 i1c0s ]/ Q + iacos 2/ Q% + izcos 3p/Q

7z

P1Ps
DVCS? = dy/Q* + dycos 0/ Q> + docos 20/ Q.

The product of the BH propagators reads:

P1
PiPr=1+ a(os,o—i— Qz

Reducing to a common denominator (x7P;P2), one obtains:
P1PoT +P1PaDVCS*=| (ig + do) /Q” |+ dip1/2/Q" + pad2/2/Q°
+[i1/Q+ (prdo + d1)/Q° + (prdz + pady) /2/Q°)cos
+[i2/Q% + (pado + p1d1/2 + d2)/Q"]cos 2¢
+1]i3/Q 4 (prda + pady) /2/Q°]cos 3
+[pada/4/Q%cos 4.

cos 2.

The T and DVCS? terms mix at leading order in 1/Q in the ¢ expansion l
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Thank you!
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