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DY process

- NNLO x-section: Hamberg, van Neerven, Matsuura 1991
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| P results

6(z) = H(Q?) QSpy(Q(1 — 2))
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In contrast, much less is understood at NLP,
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Structure of NLP logarithms

¥ the methOd Of regiOn apprOaCh, Bonocore et al 2014, Anastasiou et al 2014,
Bahjat-Abbas et al 2018 "

¥ d|agrammat|c faCtOFization teChniqueS, Bonocore et al 2015,

Bonocore et al 2016, Del Duca et al:2017
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| P factorization

6(z) = H(Q?) QSpy(Q(1 — 2))
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| P factorization

6(z) = H(Q?) QSpy(Q(1 — 2))
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Tricky point: no collinear function at LP
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NLP factorization
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Hard function
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- NLP jetfunction
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- NLP quark-gluon Interaction: seneke et ai 2002
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- NLP jetfunction
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NLP quark-gluon interaction: seneke etai 2002
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NLP factorization
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NLP factorization
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Soft function at NLP
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Soft function at NLP
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RG condition
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The mixing term subtracts the divergent part of the Prst term on

the right-hand side, resulting in a Pnite, renormalized soft
function
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auxiliary soft function

Sy, (!)=1()

We propose
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OTheta-soft functionO in NLP thrust distribution,

Moult, Stewart,Vita, Zhu O18
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auxiliary soft function
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OTheta-soft functionO in NLP thrust distribution,
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We check this form by requiring the poles cancel at two
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S + 20, 5+ 28, S0 + 20, S = it

Under assumption that the off-diag has only

subleading pole
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S + 20, 5+ 28, S0 + 20, S = it

Under assumption that the off-diag has only

subleading pole
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Same as LP soft fun.
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RG eq. of soft fun.
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RG eq. of soft fun.
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RG eq. of soft fun.
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Kinematic corrections

In the partonic c.o.m frame, the energy of the soft
hadronic Pnal state Is expanded as
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Kinematic corrections

In the partonic c.o.m frame, the energy of the soft
hadronic Pnal state Is expanded as
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Kinematic corrections

In the partonic c.o.m frame, the energy of the soft
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Kinematic corrections

In the partonic c.o.m frame, the energy of the soft
hadronic Pnal state Is expanded as
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Kinematic corrections

In the partonic c.o.m frame, the energy of the soft
hadronic Pnal state Is expanded as
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Why we evolve the hard/soft function to the jet scale?
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the general scale dependence by the AP splitting kernels
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Final results
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Final results
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Final results

= 4 o I e w1 dIn(ld—z) +" (1g) ! ez
+ K(z,p)
K(z,pw)="! 21557 (" s)'zldy! e (Y, ) 4" asp(" )AL 2)! e (z, )
LL
1 8Ck |, "s(M)

#1! 2)

! :
| Nip (Z, ) = exp 48 (pn,p)! 4SH (ps,p) " ——1In;
o) s(Hs)




Expansion
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Summary and outlook

| ¥ The LP threshold fact. & res. was developed in :
‘ 1987/89, each part extended to higher accuracy later.
- ¥ We provide an NLP resummation of the leading logs |n
the soft-collinear effective theory.
¥ The LO divergences in the soft function are
cancelled by an auxiliary soft function.

; ¥ There is no kinematic power correction.

¥ The resumed result has no leading log at the jet scale.
{ ¥ At a general scale, we reproduce the prst few orders.
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Summary and outlook

¥ Extension to NLL is interesting and will reveal the
full difPculty and complexity of NLP resummation,
which can be seen from the anomalous dimension
of NLP operators. w.seneke, m.camy, r.szafron, sw 618

. RGN e et e L s L R o et - - T— .




L b i 2. S g

ey iy i prrea T

Summary and outlook

¥ Extension to NLL is interesting and will reveal the
full difbPculty and complexity of NLP resummation,
which can be seen from the anomalous dimension
of NLP operators. w.seneke, m.carny, R.Szafron, w 618
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