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Deeply Virtual Compton Scattering (DVCS)

P

/ft—s_m

x: average longitudinal momentum

P!‘

¢: longitudinal momentum difference
t: four-momentum transfer
related to b, via Fourier transform
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Variables measured in an experiment:

E,, Q% xp ~ 2E /(1+E),
t (orO.,)

(!) (H” plane/yy* plane)

1 H(x,E t)
H= f—l dx x—g-l-is
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Deeply Virtual Compton Scattering (DVCS)

P P’
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x: average longitudinal momentum
¢: longitudinal momentum difference
t: four-momentum transfer

related to b, via Fourier transform
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DVCS : tp> U p'y

Bethe-Heitler

- DVCS is the golden channel to
experimentally access GPDs

- Its interference with the Bethe-Heitler
process gives access to more info
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Te COMPASS experiment at CERN
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The COMPASS experiment at CERN

DVCS: pp> p py
L —

« p*and p beams with opposite polarisation
« P, =80 % polarisation
« Momentum: 160 GeV/c

ECAL2

Two-stage, large angle and wide momentum range
spectrometer. PID including hadron absorbers, RICH,

HCALs, ECALs and muon filters.
+NIM A 577 (2007) & NIM A 779 (2015) 69

surrounding the 2.5m
long LH2 target .»""'7

« 2012 pilot run with 4-week data taking
e 2016-17 dedicated runs of 2x6 months
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The COMPASS experiment at CERN

Protons detected in CAMERA: L=4m ; @ =2m
24 inner & outer scintillators separated by about 1m
1 GHz SADC readout, 330ps ToF resolution
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COMPASS 2012 Pilot run results E, = 160 GeV

DVCS: up=2 p' py

A > do o |TBH|2 + Interference Term + |TDVCS|2
0.005 < XBj < 0.01 0.01 < XBj <0.03 XBj > 0.03
T [0.Gev < v< 144 G . Dat 32GeV<y<80GeV | “100+ 10 GeV < v < 32 GeV
g B ™| —M%?BH) b I I
1000~ i
g Pure BH - n°background MC B |
~ L . D [ N K B LEPT06.5.11°
g contribution 200 - - HEPGEN 2 ol | |
oo . IRTRN e N
0;3 - [I'J 1 2 3 Ofs . fz : = . CIJ : 1 s é . g . 1'T":l'1'r""T'"'DJf."T"r"'"T':L""r"H I’”
¢ (rad) ¢ (rad) ¢ (rad
\_
Y
DVCS > BH
MC: — BH normalisation based on integrated luminosity

B 17° background contribution from inclusive and exclusive production
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COMPASS 2012 Pilot run results

At COMPASS using polarized positive and negative muon beams:
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— of: _ H VCsS
=do +do 2[do® + dop 7 + Im 1]
= 2[doB? + VS + PV cosgp+ DT cos2¢p + 51 sing + 55 sin2¢ ]
calculable All the other terms are cancelled in the integration over ¢
can be subtracted
10°
B 1 (GeVicy < Q%< 5 (GeVicy
i» 10 GeV < v < 32 GeV
diohT ” s :
‘ & — do (d(}' L (l(TBH) x ("([))‘ CS I <xg> = 0.056
dQ?dvdt s <@ = 1.8 GeV?
T <W> =5.8 GeV

—
o

doPVCS/dt= eBltl = 27cs

<da(}’1}?|$ Yl p)) (nb (GEV/C)Z)

—
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COMPASS 2012 Pilot run results

doDVCs/dt= eBltl = 27
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COMPASS 2012 Pilot run results

- DVCS £ e
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COMPASS 2016 preliminary results



COMPASS 2016 preliminary results

2 x 2012 statistics
22% of 2016-17 statistics
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COMPASS 2016 preliminary results

2 x 2012 statistics

22% of 2016-17 statistics
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COMPASS 2016 preliminary results
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COMPASS 2016 preliminary results

n0 are one of the main background sources for exclusive photon events

. Visible =° candidates
Two possible cases:

Visible (both y detected) — subtracted = ). GOMPASS jpesiimir . i
the DVCS photon after exclusivity cuts is combined with all 3 120:_
detected photons below the DVCS threshold: 4,5 GeV in Ecal0,1 2+ + D A o
respectively S 100 <
24 - MC excl. n°
Invisible (one y lost) — estimated by MC £ I
Semi-inclusive LEPTO 6.1 |
Exclusive HEPGEN =? woF-
(Goloskokov-Kroll model) - +
20— ¢
L N1 TYRATVIR
The sum of the 2 contributions LEPTO and o L = B s W%
HEPGEN is normalised to M,, peak in real data | | " . M{Z'TGQWC%B

2021-4-15 Brian Ventura - DIS 2021 12



COMPASS 2016 preliminary results
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COMPASS 2016 preliminary results
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COMPASS 2016 preliminary results
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COMPASS 2016 preliminary results

Entries / 0.39 rad

80 < v [GeV] < 144

32 < v[GeV] <80

x10° _
*CCOMPASS preliminary -c'is 900ECOMPASS preliminary -c'is
i ¢ data % 800:— ® data %
- - 0 = 7001 : 0 =
(@ = 1.8 (GeV/c)? Bl mc incl. « é (@% = 2.0 (GeV/ey B mc inct. ,§
2_— . MC excl. Tl:o E 600__ . MC excl. TEO E
[ (] : L
i no acceptance 500 no acceptance
1.5 correction C correction
L 4001
1 300
. :
200
0.5 r
[ L . 100F
0_ [ | i | i i | I i [l 0_ [ | i | i | [ | L1l | [
-3 -2 -1 0 1 2 3 w8 -2 = 0 1 2 3
¢ [rad] ¢ [rad]
DVCS DVCS D]
2[doB7 + Co +&4 cosg + ¢ cos2¢p +

2021-4-15

Brian Ventura - DIS 2021

difference
o=
C:!

300

250

200~
150F

100

100f

o o
OO

no
OO

o

31

50F

10 < v [GeV] < 32

[COMPASS preliminary
; ® data
(x) = 0.063 R
:(02) = 2.1 (GeV/c) D MC incl. =°
. MC excl. n°

no acceptance
correction

;

+—L oy b
-_FL 1T+ f gaz=ca
3 & =52.7 +2.5[a.u.]
|||||||||||||||||||||||\|||||||
R 0 1 2 3

¢ [rad]
sin ¢ + 55 sin 2¢]

14



COMPASS 2016 preliminary results
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COMPASS 2016 preliminary results
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Summary and Outlook

ngVCS/dtz e-Bltl — C‘{.)I-'(_-z'_\',

* Measurement of gives access to c,PVcs
— transverse extension of the proton

« With full 2016-17 statistics, expect 3 bins in xg
around the 2012 result
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