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Forward hadron production in CGC
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Forward hadron production in CGC

NLO:

e Demonstrate the CGC tactorization at NLO
e Rapidity divergence leads to the BK evolution
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Forward hadron production in CGC
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Forward hadron production in CGC

Large source ? LLogs to worry about

d2s(1) Q r2 p? 1 .12, N . prrrrrrrrrrIIrIrTTrrrrrTTT T
——8T2Pz i 1 = 1 — ez PLTL
dzd2p/, © 21" ~i(Z)In ca ( T 22€ )
., resummed, threshold PDFs = 107 — LO«NLO —
B %TG’TG’ /d:C_[_ lpz_nl(z ezlzzp/L T/L TJ_ TJ_ \E ==+ NLO-NLO¢x,.
(8 v T Z 'r’J_2'r’J’_2 !9' 10-7 —
_ _ Z
X r2 s thgeshold logs
o=z | -5t Kang, XTI, 2019 e -
ATl § TSNS ]
s Keep threshold logs AN
— resummed by BK _ 2 Phn.1 1077 . ]
Xp = vlPy : P ~ —e' <z<1 - "
(I-2y Vs 20 AANAS MAMSASY RASAAASAS EaASARASS -
1'5;_ — R =0nLoy, /ONLO _;
. . r 1| =
When 1 — z is effectively small, the threshold, f E
contributions could be large and breaks JAVENEES l """"" 1|0 """"" 1|5 """"" —
down the fixed order results. pr. (GeV)
(Xiao, Yuan, 19, Kang, XL, 19) Kang, Liu, XL, 2020




Forward hadron production in CGC

Large source ? LLogs to worry about
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Forward hadron production in CGC
|
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Forward hadron production in CGC

1
” . N 1all
What we should expect from a perturbative calculation e ~ roey Crucial!

Ashort ™ é -0 /\ V/\V/\\//\\/ — — EFT point of view:

o X 650) + o (—lP(x) — P(x)log ali ) fx, ur)

A
5 = Z de 6.() fp(x) + O ZCD

€
DlmReg _ Q PY -
eX
short ~ Q csefVE po¥
1 c [ln (1 — z)l
1IVEFgEnce o
| =,

<
A4/
----- dzd?2p’ 2 ¢ 2 2 . . ~ . . .
HF / S %0 © Additional perturbative re-factorization of
_%TaTa/M_L Lp () etsnlri TLTL .
Pt A B B ! 2 24 ®* the short distance coetficient is required to
X 2 . -
< 51— { /7}”2] }Waa,m) L resum those logs, for instance SCET,
AT

conventional QCD approach ---
long ~ AQCD



Power counting

CGC dipole
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Power counting
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Power counting

Collinear Interactions 7-4 =0 Soft Current

» rapidity regulator Chiu, et al. 2011
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Power counting

Collinear contribution Soft contribution
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Power counting

Collinear contribution Soft contribution
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Threshold 1 -z~ O)

More logs to worry about
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Threshold

Numerics
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Conclusions

e CGC physics to a precision physics playground

e Power counting plays the role with additional soft corrections
and threshold resummation resolves the negative issue for the

forward hadron inclusive production
e More to study in the future:
e Jet, DIS, spin ---

e Push precisions with SCET, Multi-loop techniques
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