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GTMD

These distributions where postulated some years ago
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GTMD ASYMPTOTIC LIMITS

The asymptotic limits are obtained in the following cases
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GTMD EVOLUTION

The explicit calculation of GTMD shows both rapidity and UV divergences
(Because we have the same operator as in the TMD case).
The proper GTMD can be defined with the same soft factor of DY/SIDIS
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same structure as for TMD




FROM SPE 1O TPE

The TMD factorization theorem has been constructed for processes with A SINGLE PHOTON
EMISSION/ABSORPTION..

.But interesting distributions can arise with TWO PHOTON EMISSIONS
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FROM SINGLE PHOTON TO TWO PHOTONS
EXCHANGE

In order fo build a factorization theorem we need a power expansion rule
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MOMENTUM SCALING AND CROSS SECTION

Hadronic COM frame Momenta scaling Cross section
PN = (p]_\ll_apﬁao) pn-_ Np]_\,F,N,
= (p7.p70) Py > pf - _ de,,
UL

. o = _ dMidy,d*q,  dMzdy,d*q,
Pn = (Pym Do P 1) Py > 1Pyl > Dy

...massless case
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THE GTMD FACTORIZATION FORMULA
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Recall: each e.m. is a color and flavor singlet.
For a leading power factorization the SCET formalism is enough
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Wilson lines for initial states
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THE GTMD FACTORIZATION FORMULA

Next step is Fierzing to re-group collinear and anti-collinear currents in SCET formalism

72(2)7,05(23) 770)7,4,(0) = Z Cow T0(@)17(0) 72Oy (z3) =
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Only color singlet matrix elements survive, states are color singlets
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THE GTMD FACTORIZATION FORMULA
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ALGEBRAIC CHANGES AND POLISHED
FORMULA
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ALGEBRAIC CHANGES AND POLISHED
FORMULA
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RENORMALIZATION
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With the (most general) condition




RENORMALIZATION

e

e

The GTMD and the LCWEF result to be double-scale dependent as TMD
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RENORMALIZATION:COMMENT

In Rodini-Vladimirov paper the AD for operators like one appearing in GTMD is calculated
(ky, ky are quark momenta)

) ; (%) . 3 (97)°
}/W(ay /’t ’ é,) — }/(CZS, /’t ’ C:) + 2as ln s B J/(I)(asﬂ /’t ’ g) — }/(asa /’t ’ é’) + 2615 ln i p
kN,qu/,é kﬂaqkﬂ-’g
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In the present setting (¢7)* = ¢;'¢;" = py P o = kv k.o and (@) = 41 ¢G5 = PryPrz = kuikns

and no imaginary part in the AD are generated
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CANCELLATION OF THE SUM OF AD

The sum of all the AD, including the one of the hard factor, must cancel. This implies

H=|C(Qu>|*| C(Q% u? |

Where C are the quark form factor coefficients as in DY. Checked at one loop.
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CONCLUSIONS

The GTMD were identified time ago and some of their properties like evolution have been studied.

In order to make a phenomenological analysis we need

- TPE exclusive processes
m
& <1
q7

$They can appear together with other functions: more and better processes should be considered
- A better calculation of hard factors, matching coefficients, etc.
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