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OUTLINE

Iranslate experiment to theory
Divergences In calculations and thelr consequences
All orders at once: resummation

Rapidity distributions




UM EXPERIMENT 1O THECHSS

* Experiment: colliding hadrons

» [heory: colliding partons

» Parton distribution functions £(¢)
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PIVERGENCES
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B ANND | REIR CONSEQUENEC S

« KLN theorem

* |Invalidates perturbative calculations due to large logarithms

» Consider all orders In coupling constant to regain

redictive
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PAND | HEIR CONSEQUENEC .
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Expand around z = 0%/§ — 1,equivalent to k¥* - 0

gluon

Leading power: resummation known

Next-to-leading power: guite Involved, working on It...

6



EE | 5 BREAK T DCOVEES

2n—1

| P [ lOgm(l =

+ C,I;LLP log"(1 —z) + C,D,,IQNLP(l — 2log"(1 — 2) + )

NLL NNLL
a L a,
a’L’ a’L?

a;lLZn—l a;lLZn—Z



EE | 5 BREAK T DCOVEES

b lds & < | p[log"(1-2) S e ;
100 — s — Zas<dn5(1 —2)+ n;)cnm [ ] te = loal(l @ e (1 —2log™(1 —2)+ ...

0 (1 — Z),_ .
—
»@“ LL NLL NNLL
| |

LO | 1 ‘:;
1(
: 2 4{1
NLO l aSL | aSL aS
1 |
| N
; a’L* e a’L?
| i’:
NnLO ' a;’zLZn {i a;zLZn—l a;’zLZn—Z



biel Wi

s | )Y cross section
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« Soft theorem
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scalar spin orbital

L D cecid et al, [FIEP 05(2020) 106



o LIMIT Al LEADING POV

» Use effective Feynman rules
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o LIMIT Al LEADING POV

» Photon emissions are independent

» | his result exponentiates
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« Soft theorem
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BEIRESHOL D RESUMMATICES

* gg or gg nitial state

E B0 OC D) In final state

e Use soft theorem
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BEIRESHOL D RESUMMATICES

* (Generalise K-factor
1

* Mellin transform f(N)=[ dz 2V 1(2)
0

» Resummation for leading logarithms at LP and NLP
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FAPIDIT Y DIS TRIBUTICHNS

* S0 far: only Invariant mass distributions

* Rapidity measures the angle: n = —log (tan%) \ﬁ

» Extend known methods for e.g. diphoton
production gg — yy

* Important for Higgs /%




FAPIDIT Y DIS TRIBUTICHNS

* VWant to apply previous results to this new case

» Shift In kinematics also affects rapidity

» (Can we factorise the rapidity dependence!

» Gluon emissions are not independent a priori



FAPIDIT Y DIS TRIBUTICHNS

» Rapidity dependence completely factors out
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» Large logarithms spoll convergence perturpative series

» Resum these large logs to cure this problem

e Extend known methods to resum cross sections at NLP with

additional rapidity dependence

» Next step: extend framework for NLP to include more than LL
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