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Deeplyvirtual Comptonscattering(DVCS)
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Deeplyvirtual Comptonscattering(DVCS)

With both nif and m beamswe canbuild:
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COMPASSZ016 data Selectionof exclusive single photon production
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COMPASSZ016 data
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COMPASSZ016 DVCE&ross section for 10 g4 <32 GeV

At COMPASSsIngpolarizedpositive andhegativemuonbeams
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dS DVC%dt e Bl t| = IJT CS (ImH )2
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GPDsand Hard ExclusivMesonProduction

Factorisationprovenonly for s

Themesonwavefunctionis For [RS}@UdEﬁCﬂ}&M@S@Iﬁ], a§po

an additionalnon-perturbativeterm

Quark contribution chiratevenGPDshelicity of partonunchanged

Meson o HI(x, X, 1) ER(X, X, 1)

+ chiratodd or transversityGPDshelicity of partonchanged

H,?(X, X, t) (as thetransversityTMD)
relatedin the forward limit to transversityand thetensorcharge
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COMPAS3012- 16 Exclusive® production on unpolarizedproton
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COMPASS016

Exclusivep® production on unpolarizedproton
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COMPAS3016 Exclusivep® production on unpolarizedproton
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GPDsand Hard ExclusivMesonProduction

Factorisationprovenonly for s
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an additionalnon-perturbativeterm
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compass, - HEMPwith TransverselyPolarizedTargetwithout RPD
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compasellY

o HEMPwith TransverselyPolarizedTargetwithout RD
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COMPASZ01216 exclusiveVM productionwith UnpolarisedTargetand SDME
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COMPASSZ012 Exclusive ° andw production on unpolarizedproton

{4
iy

Iy

Iy

5
Rery
Im 1’

m T

.
Imryy

8
RL‘ '|'||'|

04
Rer,

1
Rerig

Im r‘;u

T

Im r*jm

g
Iy

I’.1][|

< 0.* 0
L AT = PL T P -
-

| B: Interference ¥, —op; &y — pr
[ ]

i C:'ﬁ—}pﬂ

---------------------------------------------------------------------------------------------------------------------------------------------

COMPASS

. I A GeY
o <W>=9.9GeV

~ EPJC 83 (2023) 92

~

D

. <p>>=0.18GeV
02 03 04

0.5 0.6

SDME wvalue

Im 1.1

5
Re Cig

Im LT

8
Re Cip
04
Re Ty
1
Re Cin

Im Cip

Foo
Con

Im Cip

Iy

B

Im .1

Im Iy

I
L' |
Iy

Im .1

| A fLﬁ*» oy

B: Interference

s [, . —m—
K T,f"‘mL &TT—} mT
Im Tip :

| C: fT% Wy

)]

¥
| Iy — @
5 TL T
Iy

Iy

£
Y O

—+—

COMPASS

—EPJC 8(021) 126
e
<W>=7.6GeV

S =p>=0.16GeV,

193 0.4
SDME value

0.1 0.2



COMPASSZ012 Exclusive ° andw production on unpolarizedproton
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COMPASSZ012 Exclusive ° andw production on unpolarizedproton
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COMPASS012 Comparisorr  andw production

The pion pole exchange (UPiB)arge forw comparedto r©
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COMPAS3012 R =s /s for exclusiver ° production
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Summaryand perspectivausing2016 + 2017 data
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Thank you for your attention



Deeplyvirtual Comptonscattering(DVCS)

v ,\ D. Muelleret al, Fortsch Phys. 42 (1994)
a o X.D. JiPRL 78 (1997), PRD 55 (1997)
A. V.Radyushkin PLB 385 (1996), PRD 56 (1997)
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o0 the BetheHeitlerprocess

alsomesonproduction
Pp- LI r ,worf ordly...

TheGPDgslependon thefollowingvariables

X. average | quark longitudinal
X: transferred momentumfraction
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t: proton momentumtranstersquare Qg
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relatedto b, via Fouriettransform Ea’ » X 2X /(1 X)’

Q2 virtuality of the virtual photon
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Deeplyvirtual Comptonscattering(DVCS)

GeneralizedParto

p Distributions p’
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Deeplyvirtual Comptonscattering(DVCS)

M. Burkardt, PRD66(2002) M. Polyakov P. Schweitzerint.J.Mod.PhysA33 (2018
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COMPAS3Z016 Exclusivep® production on unpolarizedproton
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Comparisorr ° SDMEst COMPASS and HERMES
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Fig. 12 Comparison of the 23
SDME:s for exclusive p"
leptoproduction on the proton
extracted in the entire kinematic
regions of the HERMES and
COMPASS experiments. For
HERMES the average kinematic
values are

{Q?) = 1.96 (GeV/c)?,

(W} = 4.8 GeV/c?,

{|z']) = 0.13, while those for
COMPASS are

(0%) = 2.40 (GeV/e)?,

(W) = 9.9 GeV/c?,

(p¥) = 0.18 (GeV/c)*. Inner
error bars represent statistical
uncertainties and outer ones
statistical and systematic
uncertainties added in
quadrature. Unpolarised
(polarised) SDMEs are
displayed in unshaded (shaded)
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COMPASZ012

R =s,/s. for exclusiver ° production

— 1 R’
R:R-’_M. (44)
el +n)

where
(1 +eR") =
n= TZHT{]HE + U1 1* = 2e(ITiol* + UrolH)}
(45)
The quantity n can be approximately estimated as

n = (1 +eRY (1 — 2etiy). (46)

For the amplitude Ty describing the transition ],f.}‘f — p}i
the quantity 1y is given by
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00 00
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The guantity 7;5. which 1s related to the amplitude T,
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