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In the forward rapidity region, one expect the violation of collinear factorization
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Color-dipole S-matrix framework

The master dijet production in the color - dipole S - matrix framework is given by
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Gauge boson production g s w“w

q}f

Our work was use this formalism to an electroweak gauge boson production, for this case the cross-section expression
simplifies as:
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where, we connect the S-matrix with dipole cross-section by

o(r) = 2[d2B [1 —Sq(j)(B—F %,B— %)]

the dipole cross-section is model dependent. Therefore,

The unknown ingredient is the Wave Function!
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Light Front Wave Function
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A generalized description for all electroweak gauge boson


https://link.springer.com/article/10.1007/JHEP07(2024)171

Y. B. Bandeira, V. P. Gonc¢alves and W. Schiafer [Phys.Rev.D 111 (2025) 7, 074041]

1[ 1 1 IE
= E1(p, Aye, 2) = — _

Parton - level cross-section 2 poaAR e
Assocliated production _1[_p  p—zA
—p— £2(p, Ay €,2) = 2 | p? + €2 (p — 2A)2 + €2 |

daéL «a G q . Nt T T . . | , . , ,
i (qd;2p(§fz)qb(p )) — 2(217.(.)4 /d2k /d2rd2,’.’e—’tp'(r—1‘) [Pv’ (Z, r, ”I',) 4+ pA, (Z, r, ,’,/)] /dZSe—zA-s{ezk-s 4+ ezk-(s—z(r—r)) . ezk-(s—l—zr) . ezk-(s—zr)} f(il?,k)

l

2/ G \2
do?.(qa — Gay) (C]?) (9v f) 2 2 ? 2
Liplh |, e T0A)? (s = ma)? + 2| E1(y A 62) + |1+ (1 - 97| Ea(py By 2
2/ q \2
do?(ga — Gay) (CF) (d%,) 2 i 2
GEpPA |, oz @A) (- ma) = zma| E4(p A, 2) + 14 (1 - 2)?|Ea2(p, A6, 2)
d f RN G C 2 gG 2 2 . — M) — 2 .02\ 2(1 — M2 2 2 . 2
O'L(q qb) — ( f) ( Vf) f(m, ) |:Z m (mb m ) z(mb ma) ( Z) Gi| g]_(p, A7 G, Z) ‘I‘ z (mb ma) 52(p, A, E, Z)
dzd?pd?A |, (27)2 M2 M2
2 2 2
df a-)G C gG 2 a + Mg) + 2 — ¢21,—|_21_ M2 2 a2
71t = Ca) | (OF) Vi) o ) [ [Fmalmatma) & 2m —mi) £ 20 - MG} o 0 p g et ma) A
dzd?pd?A |, (27)2 MZ M¢Z

We presented for the first time the expresion for the 1/ = production



Summary

e We derived, for the first time, the generic expressions for the LFWF’'s.

o We have estimated the vector and axial contributions for the description of the longitudinal and

transverse spectra associated with the isolated gauge boson production in the impact parameter and

transverse momentum spaces.e

e We demonstrated that our results reduce to expressions previously used in the literature for the description

of the real photon production and Drell - Yan process at forward rapidities in some particular limits.

e As seen, the expressions obtained are the main ingredients for the calculation of the pp cross - sections,

which can be compared with the current and forthcoming LHC data.
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In the forward rapidity region, one expect the violation of collinear factorization
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Our work was use this formalism to an electroweak gauge boson production, for this case the cross-section expression
simplifies as:

2 72 1/ . N W * /
d2d2pd2A 2(27‘(’)4 d'rd’r exp[—zp . (T - T )] Z \IJTJJ(’Z? r)\IlT,L(za r )

pol.

dot, ;. (asN — G(pc)ar(py)) 1 /

X /d23 exp | — iA - s {aqq(s —zr,x) + og4(s + 2r',2) —o(s — 2(r — 1), x) — O'qu}

where, we connect the S-matrix with dipole cross-section by

o(r) = 2[d2B [1 —Sq(j)(B—F %,B— %)]

the dipole cross-section is model dependent. Therefore,

The unknown ingredient is the Wave Function!
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Light Front Wave Function
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Parton - level cross-section
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Our general formalism cover particular case present in the literature.
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Once more, our general formalism cover particular case present in the literature.



Summary

e We derived, for the first time, the generic expressions for the LFWF’'s.

o We have estimated the vector and axial contributions for the description of the longitudinal and

transverse spectra associated with the isolated gauge boson production in the impact parameter and

transverse momentum spaces.

e We demonstrated that our results reduce to expressions previously used in the literature for the description

of the real photon production and Drell - Yan process at forward rapidities in some particular limits.

e As seen, the expressions obtained are the main ingredients for the calculation of the pp cross - sections,

which can be compared with the current and forthcoming LHC data.

Thank you for your attention!



The Color Dipole S - matrix formalism
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Parton - level cross-section
|solated production
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