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factorization

* Cross sections at Hadron colliders: gg“_sh/c()j'ggglgf al (1989). = remnant A
2 2\ g~ (4 A? g O\ M\M<M'
do = Z dz, dz, fz'(xbﬂf)fj(%,ﬂf)d%‘(saﬂf) +0 O H
i Q —
xz/é/
== remnant B

* Mass factorization:

1 | \@m
(pr—k)?  —2|py|k:|(X — cosB) N S A

do;; (8) = / d21d2, T (21)do ] (21298) } (22) 3. Potter. (1997)

= [ 4t @802 = [ £ 5(2)re

n

do P =do) — / d 2,05 dofy) — / d 2Ty doy) A=A+ 48 AY + ( 1 > AP A -
T

18/09/2023 3



Partonic cross section

° 1 .
Total cross sections: Anti-unitarity relation
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* Differential cross sections:
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- * Distributions: My, , pr, psr, Yss Db, T - / \

* Polarized distributions. & — functions

Cross  __
sections

6 — functions

Squared amplitudes and integrals
Loop- and phase-space integrals

18/09/2023 4



Partonic cross section

 Amplitudes
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Threshold resummation

e Differential distribution over a kinematic variable ¢
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Threshold resummation
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Threshold resummation P. Banerjee, et.a/. (2018), arXiv:1805.01186
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Drell-Yan rapidity distribution for 14 TeV LHC at g = Mz
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ThreShOld resummathn M. Beekveld, et.al, arXiv:2101.07270
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Power expansions of the NLO+NNLO hadronic cross sections for Drell-Yan.
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ThreShOld resummatlon M. Beekveld, et.al, arXiv:2101.07270
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(b) Ratio of the DY invariant mass distribution
(b) Ratio with respect to NNLO with respect to NNLL' + NNLO.

Ratio plot for the DY invariant mass distribution
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Rapidity distribution for fixed-order Drell-Yan
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* Hadronic differential cross section
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Rapidity distribution for fixed-order Drell-Yan
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Rapidity distribution for fixed-order Drell-Yan
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Rapidity distribution for fixed-order Drell-Yan
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Rapidity distribution for fixed-order Drell-Yan
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e Shift kinematics
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Rapidity distribution for fixed-order Drell-Yan
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Rapidity distribution for fixed-order Drell-Yan

do Ydz [ AL
dQ2 dY _0-0;/; 7L dyﬁabczay) Aab(zay)a
q
* NNLO
AP)(z,, 19, " {2Re| M M|+ [ MG 2
(2:9)l2v = AN, 27 ¢ ({ qq—* qq—w} ‘ qq—* ‘ }’
3,.C,p
1
(2)(. . (1 (3)
Az, y)lvir = AN, QT/ 779 ZQR{ [qu%*r qu@%’r*g}’
S,C,P
A®)(z,, =y M) ?
(2. 9)|2r = AN, 27 Gy (qq+qq)z| qq—~*(g9g9+qq)! -~
S,C,p
) +6(1—
A(Z7y> — (y) 2( y) [ALP (Z> +ANLP,LLS (Z)] +ANLP,rest (Z,y) + O<1_Z>-

18/09/2023 17



Rapidity distribution for fixed-order diphoton

P3
P1 M

q(p1) +q(p2) = v(ps) +v(ps)

log ——e
=1t / dnﬁ(zn)dzdn(szn)

n:%log<p2'p3>, — 77_|__10g<33 >
Ty

P4 P4

/1;02

P1- D3
 LO
do? o de® ., 50 s e v
— 1_ qq ; ~ e i T2 NE
dzdn (8 7€ ) dzdn (S e ) 6( Z> ’ dzdrj(s Gl ) NesT(1 —e) ( S ) (4cosh7)
1 + tanh2n)(1 — ¢ Q—F(I_E)].
U d— 4 . {( + tanh® ) ) cosh? 7
dO'(O) TO
o (8,2,m) = N 3 m 6(1—=z).
18

18/09/2023



Rapidity distribution for fixed-order diphoton
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Rapidity distribution for fixed-order diphoton

q(p1) +q(p2) = v(ps) +v(ps) +g(k)

 NLO, shift kinematics
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Rapidity distribution for fixed-order diphoton

q(p1) +q(p2) = v(ps) +v(ps) +g(k)

* NLO, shift of the rapidity
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Rapidity distribution for fixed-order diphoton

q(p1) +q(p2) = v(ps) +v(ps) +g(k)

* NLO, beyond NLP
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Resummation for rapidity distribution

* Diphoton:
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Resummation for rapidity distribution

* Diphoton:
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Summary and outlook

 NNLO NLP fixed order calculation for Drell-Yan process differential in both

invariant mass and rapidity variables.

* NLO including all powers in (1-z) calculation for diphoton production process

differential in both invariant mass and rapidity variables.

Factorization of rapidity variable and threshold variable at NLP LL.

NLP LL resummation for both processes.

Resummation beyond LL at NLP.

Including off-diagonal channels.
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Summary and outlook

 NNLO NLP fixed order calculation for Drell-Yan process differential in both

invariant mass and rapidity variables.

* NLO including all power in (1-z) calculation for diphoton production process

differential in both invariant mass and rapidity variables.

Factorization of rapidity variable and threshold variable at NLP LL.

NLP LL resummation for both processes.

Resummation beyond LL at NLP. _
Thanks for your attention!

Including off-diagonal channels.
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