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Z.-E. Meziani’s Talk

» Brief review of threshold heavy vector meson production
L. Pentchev’s Talk

» More about GPDs at large skewness

» Some phenomenology with J/psi production

» Summary and outlook



ction near the threshold

Exclusive heavy vector meson, e.g., J/psi productions naturally probe the gluon GPD.

L Same amplitude as the collinear case;

Q Different (threshold) kinematics from the collinear case;

O Large momentum transfer/skewness in the heavy quark limit;

Lo [(1 - 52) |HgC’2 — 26%Re [’Hzcgg(?} - (52 + 4]\22) |590’2] ’

In terms of the gluonic Compton-like amplitudes or gluonic Compton form factors (gCFFs)
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Higher order corrections:

= Higher order in the strong coupling;
» Factorization at higher (all) order;

» Heavy meson (NRQCD) correction/Higher twist;

Large skewness expansion:

1 1
Hoc(81) 25/ dx(az—l—{—ze x—§+ze>Hg($’§’t)

|

A0+ (292C7(0) = | daf, (@61
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The original arguments were based on Taylor expansion'

1 1
S [25 (x—l—f—ie x—ﬁ—kze)] Z§2+2”

Take the leading term so that GFFs will be obtained with the x integral:

5 1
ReH o (6, ) ~ £i2 / dzH, (z,€,1)

The Taylor series in principle diverge in the PDF region x > &

Instead of having higher-moment contamination,

the approximation might not hold!
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_tically) divergent world

Don’t panic, QFT is a theory about divergence, more or less.

1 1
S [25 (m—|—§—7je x—ﬁ—kze)] Z§2+2”

Plug all (not just the first) of them back, we get

ReHgo(€,t) = Colt) + ) 2 ALM (1)

(?

~ Cy(t) + 2P (¢)

ﬂ(Qn) Z 22k—|—1A(2k—|—2n 2k)( ) Gg (t) — Z 22k+309(’2k—|—2) (t) ’
k=0 k=0
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the CFFs
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-aningless if not physical

With four parameters | can fit an
elephant, and with five | can make
him wiggle his trunk.

— (]&/m. vt Metun.a.n.n,. —

AZ QUOTES
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Those coefficients should be given by the input gluon GPD

ReMgc(€,t) = Cy(t) + 2P (¢)

The input gluon GPD has 2.0F
A,(0) = 0.385 ,C,(0) =~ —0.48 _ 25
S o

The extracted moments are 7 |
—3.5

about 25% larger than input:

1 1
§ﬂg(2)(0) ~ 052 , 2Cy(0) ~ —0.60

ﬂéz) (t) = 2A4(t) , Cq(?)

"I ReMyc(£,0) = —4.81 +1.04 £2

*  Numerical value

- - fitwitha +b &2

\)K *\*
~ * Q’(\* *
> &

The 25% excess in the extraction is from higher-moment contamination.
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{{Two more comments

The same 25% excess Is observed with the other GPD model

» Some magic of conformal moment ?

29+2T (5/2 + )
['(3/2)T (4+j)

5
Aionf _ Z

conf
A =

The series expansion corresponds to an asymptotic expansion.
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ctor (GFF) extraction

In the large-skewness approximation we have
Hoc(€,t) = Co(t) +E2AP()  Ego(€,1) = —Cy(t) + 2B ()

This implies the requirement of both large skewness AND higher-moment suppression.
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Could consider adding extra normalization factor, accounting for

the conformal ratio of 5/4 or other higher-order effects.
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In the large-skew
HgC (69 t) ‘

This implies the rec
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How to test the large-skewness framework and quality of the extraction?

|G(§,t)|2 = [(1 - 62) |/H9C‘2 — 2£2Re [H;ngC] N (‘52 - 4]\22) |ggC’|2]
p

= ¢74[Go(t) + £Ga(t) + £1Ga(1)] + -

The xi-scaling of the cross-section has non-trivial behaviors at large xi.

O The overall xi-scaling are consistent with&™

4

O Extra xi-scaling crucial for the separation

of A and C form factors
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Compton-like amplitudes basically measure GPDs at x=xi

* |maginary parts given by GPDs at x=xi

Im?—[gc (6, t) — %Hg (67 ga t)

» Real parts given by dispersion relation

1 e 28 TmH e (€, )
Retaol6:) = - [ A (e e ey + Calt

o ,
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Compton-like amplitudes basically measure GPDs at x=xi

= |maginary parts given by GPDs at x=xi = Real parts can be formally written as
T oo
ImHg0(6:1) = £ Hy(&:6:1) ReHgo(€,t) = Co(t) + ) 72 AL (2)

n=1

= Real parts given by dispersion relation = |[maginary parts --- inverse Mellin transform:

1S 2 TmH, (6 t) 1 / e (s12)
_ = / ) I t — A t)d
Retyol6) = 2 | A€ G g ey + Col) eSS A
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Compton-like amplitudes basically measure GPDs at x=xi

= |maginary parts given by GPDs at x=xi = Real parts can be formally written as
T oo
ImHg0(6:1) = £ Hy(&:6:1) ReHgo(€,t) = Co(t) + ) 72 AL (2)

n=1

= Real parts given by dispersion relation = |[maginary parts --- inverse Mellin transform:

1 (& 2 TmH o (€, 1) 1 / e (s12)
= _ ! ’ I t — A t)d
Retyol6) = 2 | A€ G g ey + Col) eSS A

The two statements are mathematically equivalent!

It's the applicable region (near forward/ large skewness) that distinguishes them
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h CFF

Compton-like amplitudes basically measure GPDs at x=xi

* |maginary parts given by GPDs at x=xi

Im?—Lgc (5, t) — %Hg (57 ga t)

= Real parts given by dispersion relation

B 1 [&n , 2£’ImHgC ('ga t)
ReH,c(&,t) = ;/0 dg (=€) (E+ &)

+Cy(?)

Y,

= Real pa

» |magine

O

ImH,c

The two statements are mathematicall

It's the applicable region (near forward/ large skewi
V. D. Burkert et. al., Nature 557 7705, 396-399 (2018)
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Summary

N Large skewness behavior of gluonic GPD/Compton-like amplitude
R Application to heavy vector meson production

R Potential extraction of gluonic GFFs

Outlook
v Next-to-leading order effects
v Relations to the other frameworks

v Extension to quark GPDs
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