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Introduction

Particles produced in the forward rapidity v, ky
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Introduction

Life is simple at LO

% 2 H@H
‘.“> 10 EE . _ BRAHMS
o - e h (x200); n=2.2; K=1
O] 1055 « h(x50); n=3.2; K=1
- F STAR
& 1E 1 7°(x20); N=3.3; K=0.4
° - n°(x10); n=3.8; K=0.4
5107 n°;n=4; K=0.4
~~— —
zZ —
o107
10°E
10‘4%
10‘5%
107
:IIII|IIII|IIII|IIII|IIIIIIII|III|IIII|IIIIIIII

-7
10 0.5 1 15 2 25 3

p, (GeV)

M Large theoretical un

3.5 4 4.5

certainties

cq\
2

> 10 _ BRAHMS

8 = h (x20); n=2.2; K=1
= 105w, = h'(x4);n=3.2; K=1
a * STAR
(aV]

o 1 7% n=4; K=0.3

=

9

Z
(aV]

©

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

p_ (GeV)
Albacete and Marquet, PLB 2010

[[l IIIIIIﬂ] IIIIIIﬂ] IIIIIIﬂ] IIIIIIﬂ] |||||m]_‘||||||r|] IIIIIIﬂ] IIIIII"|_

107°

Dumitru and Jalilian-Marian, PRL 2003
Albacete and Marquet, PLB 2010
Levin and Rezaeian, PRD 2010

Shu-Yi Wei

NLO in CGC



Introduction

Dumitru, Hayashigakia and Jalilian-Marian, NPA, 2006

An Odyssey of NLO Altinoluk and Kovner, PRD, 2011
Chirilli, Xiao and Yuan, PRL, 2012

Chirilli, Xiao and Yuan, PRD, 20123

Watanabe, Xiao, Yuan and Zaslavsky, PRD, 2015
BRAHMS n =2.2,3.2

| \ \ [
10* | mml0 || Proposals to fix this problem:
1 | Kang, Vitev, Xing, PRL, 2014
N 10 Altinoluk, et al, PRD, 2015
'> Iancu, et al, JHEP, 2016
3 Ducloué, Lappi, Zhu, PRD, 2016, 2017
T, 10778 Ducloué, et al, PRD, 2018
2| & Xiao, Yuan, PLB, 2019
=% Liu, Ma, Chao, PRD, 2019
sl ) Liu, Kang, Liu, PRD, 2020
10 Liu, Liu, Shi, Zheng, Zhou, 2022
—7 [ |
0 factorisation scheme;

kinematic constraint;

running coupling effect;

™M NLO cross section turns negative at high pr. resummation. ..

Shu-Yi Wei NLO in CGC



Introduction

Classical examples
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M Perturbative Expansion: as 1s small
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Threshold Resummation

Threshold resummation
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Threshold Resummation

1. cross section in the coordinate space
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2. cross section in the momentum space
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Threshold Resummation

Resummation of the collinear logarithm

1. reverse-evolution approach
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Threshold Resummation

Resummation of the soft logarithms

Sudakov resummation / Sudakov factor
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Threshold Resummation

Determining the semi-hard scale A: saddle point approximation
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Threshold Resummation

Numerical Results
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Diftractive Dijet in UPC

Diffractive Process in UPC
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Diftractive Dijet in UPC

“LO” Exclusive Process “NLO” 2+1 Process
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Diftractive Dijet in UPC

“TLO” Exclusive Process ‘“NLO” 2+1 Process
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Diftractive Dijet in UPC

Resummation: Shao, Shi, Zhang,

. . Zhou, Zhou; arXiv:2402.05465
TMD factorisation of 2+1 Process ’ ’
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Summary

™ Threshold resummation solves the “negativity” problem in the single

inclusive hadron cross section at the NLO.

™ The 2+1 process dominates in the diffractive dijet production in UPC
and the diffractive TMD factorisation naturally arise in the CGC
effective theory.
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Our approach

Resummation of the collinear logarithm
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Our approach

Determining the semi-hard scale A: saddle point approximation
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