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e for a): Number of jets not fixed: nonlinear evolution
(Banfi, Marchesini, Smye (2002)) LL in E/Q, large-N,,
approximate evolution equation for distribution X is
non-linear!

e Origin of the nonlinearity

— Og requires a “hard” gluon k.

— New hard gluon acts as new, recoil-less source.

— Large-N limit: g(a)G(k)q(b) sources — q(a)q(k) ® q(k)q(a).
— “Global” event shape eliminates extra hard gluon.

— But fixing an event shape limits the number of events.

— We are far from a full understanding.
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Factorization

(Becher, Neubert, Rothen & DYS '15)

¥ The operator for soft emissions from an amplitude with m hard
partons

hard scattering amplitude with m particles
(vector in color space)
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.- Sm(Nm) [M m({p})"

soft Wilson lines along the directions of the
energetic particles (color matrices)

! h (1] #

Si(nj) = Pexp igs dsn; 8A2(sn;) T
0

17



o =

[ S

FI?2+>"Y*L+#'C'1&4L/IQ"46+#'4"#3'67>&7?7&>36
18C&./O:*.,(456(0("HSYH& ) H*+#&, (-, Y%#/(0(123(456(A-<(N

T
-+>'P'T376'8>+7366*?'4382+#7+44"G37)

do(Q,Qo) = > (Hm({n},Q, 1) ® Sm({n}, Qo, 1))

m=k s 7 I
(+ZABHTL+#O méé‘”m} 5 ol 8

/

Sm({n}, Qo, 1) :i (0] Si(nl) o Sl%(nm) | Xs)(Xs| S1(n1) .. Sm(nm) [0) 0(Qo — Eout)

Xs
*>G'AHTL+#O"#?3$>*L#$'+Q3>'?)3'3#3>$"36'+A'?)3)*>G'8*>L743
P338"#$'?)3">'G">37L+#hq3G'

m !

dg; EH 3

= vz M n({PD"1M (D 2n) (@ - ZE) (Fror) Oin ({p})

Hm({n}, QW) = 5=

2
Q spinsi=1

| MHG"7*?36"#7?35>*L+#'+Q3>'?)3'G">37L+#'+A'?)3'3#3>P3L 7'8*>
() ?*P36'?)3'7+4+>'2>*73

18



An"7+#6"673#7R'7)37P

"HSUHE (VHH+HE, (-, Yo#/(0(123(456N

# g e
| ron 2 e
(Q QO) =1+ —A+ ) CEBF‘FCFCABA‘FCFTan =¥ 0L
300

Q

= i

N 200

s

'ﬁ L

4 72 4 67Ind  45'ls 1 ® WNW.HY'

By==[11lnd — — +3Liz(6*)| n? B+ = [111n%§ — : '

A 3[ n 5 T io( )]nﬁ—l—?) n 3 +(1_54)2+1_54 | ?25+/4++8'3q8B
+36I81n2 (1 —62) — 1262 (1 + 6%) +22In61n (1 — 62) — 572 In (1 — 6?) s
+22IndIn (14 6%) —7°In (1 4+ 6%) —4In® (1 +6%) + 33 Liy (—46°) + 22 Liy (6°)
+481Ind Lig (—0°) — 121In (1 — 6°) Liz (—6%) — 361n (1 + 6°) Liz (—6°) ©  0|SpskEssmefaman.
+12In2Lis (—6%) + 24In 0 Lis (6%) 4+ 241n (1 — 6%) Lis (6%) + 12In2Li (6°) = | -
+121n (1 — &%) Liy (1 — 6%) — 6Liz (1 — %) + 24 Lis (1 — 62) — 36 Liz (—02) 2 "

N
, , & 11?1 3.1 f .
—36L13(52)+24L13(1+62)—12C3—1—2—§—7r21n2—§M£1](5) In 3 .
+c(0), R A

Qo = QP

19



Resummation effects in ! isolation at the LHC
(Balsiger, Becher, DYS,018)
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Resummation in SCET

Evolving hard function from pn!'t®  ps ~ Qo

#(Q,Q0) = > (Hi({n'},Q.un)" D Um({n}, ps, un) " Sm({n}, Qo, 1s))
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