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0 GPDs and deeply exclusive meson productions
© Deeply virtual 7° production and transversity GPDs
© Simulation of deeply virtual 7° production on EicC (preliminary)

@ Summary and outlook
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GPDs and deeply exclusive meson productions

Samilar to DVCS process, hard
exclusive meson production (DVMP,
deeply virtual meson production) is
sensitive to GPDs of partons as well.
pE) pF) DVMP can be used to check GPD
university, and it is also important for
the flavor-separation.
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GPDs and deeply exclusive meson productions

In the scaling region (high @Q?), pseudoscalar meson DVMP is sensitive to
the polarized GPDs (H, E), vector meson DVMP is sensitive to the
unpolarized GPDs (H, E), and heavy vector meson DVMP is sensitive to
the gluon GPD. [Xiangdong Ji, J. Phys. G 1998; Vanderhaeghen, Guichon,
Guidal, Phys. Rev. D 1999; Goeke, Polyakov, Vanderhaeghen, Prog. Part.
Nucl. Phys. 2001; Belitsky, Radyushkin, Phys. Rep. 2005]
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Deeply virtual 7° production and transversity GPDs

Things become much complicated with nowadays experimental observation
and theoretical development. The transversity GPDs is dominated for the
pseudoscalar meson production in JLab kinematical region. (Transversity
GPDs is actually the chiral-odd GPDs in which the quark helicity flipped.)
oy > lorr| > |our], and o1 > o [CLAS, PRL 2012; JLab HallA, PRL, 2016]
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Deeply virtual 7° production and transversity GPDs

With the assumption that the handbag framework still works, the
chiral-odd GPDs of the nucleon are coupled to a twist-3 distribution
amplitude of the pion. There are four chiral-odd GPDs: Ht, E7, l:I-,-, and
Er (Er = 2HT + Et). The chiral-odd GPDs are parameterized using
either the double distribution representation or the reggeized diquark
model (a connection between the chiral-even and chiral-odd reduced
helicity amplitudes). [Ahmad, Goldstein, Liuti, PRD 2009; Goloskokov, Kroll, EPJC
2010; Goloskokov, Kroll, EPJA 2011; Goldstein, Hernandez, Liuti, PRD 2015]
Why measuring 7°-DVMP?

@ without pion-pole, it is convenient to extract the transversity GPDs,

which is least known.

@ the extraction of the tranversity GPDs may constrain the tensor
charge and transverse anomalous moment.
3 H3(X,0,0)dX = §9, [} EZ(X,0,0)dX = x%

o m°-DVMP is the background of the DVCS channel if one decay
photon of 79 is not detected
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Deeply virtual 7° production and transversity GPDs

Some formulas,

d*o 1
dQ2dxgdtddn =T(Q? xg, S)E [UT +eop + /2¢(1 + €)cos(pr)orT + 6C05(2¢7r)UTT]
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(Ht) and <ET> are the convolutions of the hard process with GPD Hy and E7 respectively.
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Simulation of deeply virtual 7° production on EicC

(preliminary)

We have known that chiral-odd GPDs are important to the pion DVMP

process. It's time to have more data to unveil chiral-odd GPDs.
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Simulation of deeply virtual 7° production on EicC

(preliminary)

The energy and 6 angle distributions of the final particles.

=]
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1< Q% < 100 GeV?,
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Simulation of deeply virtual 7° production on EicC

(preliminary)

The energy and pseudorapidity distributions of the final particles.
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Simulation of deeply virtual 7° production on EicC

(preliminary)

The distance distribution between the two decay 7's, at one meter away
from the interaction point. If we want 100% separation of photons, the

spacial resolution should be better than 2 cm.
The Edep-averaged

position resolution of the

calorimeter is around 0.3

cm. Most of the photons

go backward, and they
are detected at longer

O e ot o distance (>> 1meter) from

the vertex. So, the

resolution of the

! - calorimeter won't be an

0.5 1 1.5 -
distance between the two y's (m) issue for backward
photons.
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Simulation of deeply virtual 7° production on EicC

(preliminary)

Let's look at the dynamic of 7° production on EicC. Total cross-section
from MC integral,

Cror = (QQ,high Q2 IOW)( high EDW)(thigh _ tIOW)(d)?righ o ¢£SW)
\8generated d’flo-

(2=l dgdQPddi:
J\Jgenerated

[if the sampling point outside of physical volume or mismatch the cuts
4

(W2 >4 GeV?, Q% > 1 GeV?), g% = (]

Total cross-section = 1.689 nb.

Number of events = 1.689 nb x 50 fb~! = 84.5 million.
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Simulation of deeply virtual 7° production on EicC

(preliminary)

The xg-Q? binning strategy is shown below.
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Simulation of deeply virtual 7° production on EicC

(preliminary)
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Simulation of deeply virtual 7° production on EicC

(preliminary)
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Simulation of deeply virtual 7° production on EicC

(preliminary)

Ay data from clas, [CLAS, Phys. Lett. B, 2017].
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Simulation of deeply virtual 7° production on EicC

(preliminary)
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Summary and outlook

Summary:

@ With ~two years of accumulation of the data on EicC (50 fb~1), we
would have a decent amount of 7°-DVMP events. And these events
are distributed in a wide range of xg, @2, and t (higher @2 and
smaller xg compared to the current data).

@ The statistical uncertainties of both the differential cross-section and
the asymmetry A;; are small, which would well constrain the
chiral-odd GPD models.

@ Judged by the ¢ -dependence, the transeversity part still plays a role
in the 70 production on EicC.

Outlook:
@ The feasibility of L-T separation should be investigated.

@ The other type asymmetries should also be studied for the EicC
domain.

@ More studies on the detector capability should be considered.
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The End,
Thank you!
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backup 1

Parametrization of differential cross-sections, CLAS parametrization,
o1 = 814.599%447>kxt /(@2 1 1.08767)10%3,

oL = 1404.10260'692XkXt/(Q2 + 1.08767)1'693,
orT = —5205.9(t — t)e %7kt /(Q* + 1.08767)1 0%,
k =2x1.1x log(xg)
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backup 2

[llustration of the fit of ¢,-dependence, for the bin of 0.1 < xg < 0.15 and
7 < Q2 < 10 GeV2. The uncertainties of oy and o771 are given by the
minuit fit, TVirtualFitter::SetErrorDef(3.67).
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