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Outline
m Soft gluon resummation ( Ky resummation )

m soft gluon resummation in Higgs plus jets
production at LHC

B Summary
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soft gluon resummation
(K; resummation)

m Consider the production process pp —H(Z)+X
do 1

0~ G lag(D+1) +o2(LP+ L% +ai(L°+ LY +ag(L"+L°+..

+ad( L+ 1) +ag(L + L) +ag(L° + L) + ..

toe( L+ 1) +ag(LP+LH+ ...}

Where Q- is the transverse momentum, and Q is the mass of H(Z),
and L = Log[Q?/ Q+2].

m \We have to resum these large logs to make reliable
predictions



Differential cross section can be written as:

do(M?,q,.y) d2h o 5
kA LYY b, M
d?q | dy GU/ (2'ﬁ)3tt (21, 22, )

W term can be factorized into :

W (w29, b, M*) = 2y f(21. b, &1, p)xaf (9. b, &, ) H(M?, 11)S(b, 1)

After evolving all the scales in W term to the same point

2

z M? d
W (21, 29,0, M?) = 1 f (21,0, b,b)s f (22, b, b, 0) H(M, pt) exp { / (A et B) ; }
b%jb’

Forgg—H+X AM=C,a/r  B=-2C,B,a
Forqg—Z+X AW=Cca/r  B"=-2C./3 a/n
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Z production in pp collision
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Higgs production in pp collision
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m [he K; resummation works very well
in Drell-Yan or Higgs inclusive
production processes

m \We can apply it into the processes
including three, four or more color
particals
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Factorization breakina

factorization
breaking effects
Collins-Qiu, 2007;
Vogelsang-Yuan,

2007;Rogers- Glauber gluon (I I << .2 & [, ~ )
Mulders 2010 It breaks ward identities

1) It shows at NNLO for unpolarized pp collision,
unless you integrate out K;

2) We assume the breaking effect is about Mo/K ,
when Mp<< K;<<Q, the breaking effect is not
large comparing with pQCD contribution
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« B
Heavy quark pair production at
the hadron colliders |55 cosromoon

The cross section can be factorized into

rT‘T '.‘}"

[ 2 (1.2 ]
p)/ It (H(Q% 17, p)S (b, 1, p)|

[N

T p
|

Vig (2;,0) = 24 (1, D §1 ﬂ' p)2 [k (19

J“r':,

The Hard and soft part have to be expanded by a group of
color basis

For the channel ¢(7) + g(j) — t(k) + t(l), we adopt the bases
= 80k, Coli,j. ke, 1) = TSTy .

While for
YV 1Liii. 1uvr

Ci(a,b, k1) :a‘ﬂbakg* Cy(a, b, k1) = if™TE.  Cy(a,b, k1) = d™TS



The soft factor's definition

0
We can definite the soft factor as: EL(C_:Q)ZPBXP{—W / dAn-AQ(AnH)Ta}
) T (sin )¢ B aa . | ;
LSIJ B (\/EF( )—15) du ¢ ??t Jfl’<0|£1,cb’£b C["'tca ’C’lﬂfﬁnﬁCnif"r‘fﬁnkf’cﬂ-i’j|D>

[(1—e)

the evolution equation: f{f«-} o > {%%
>

e P
: "\_ ~

d i |
——Sil) = =7 Salw) = Sialw)r; P
dlnp t W -4 -

/r'-..

Then you can get the W funtion: @Q@g s<\|>a

Wi (ir-i:bJ_g i ) = fr(za, CT/(C3/07)) filxr, CT/(C3/b7))

(_.-2215 4

Mz g (L

12 M2
<T'r {H(ﬂffﬁ M2)EXP{— i d_, }

LS (b, i ) EXP{—
CQ biz Jui } ( C%bi { C*Q sz jas
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Soft Gluon Resummations in Dijet Azimuthal Angular

Correlations at the Collider

Peng Sun,! C.-P. Yuan,? and Feng Yuan!

Abstract
We derive the all order soft gluon resummation in dijet azimuthal angular correlation in pp
collisions at the next-to-leading logarithmic level. The relevant coefficients for the resummation
Sudakov factor, and the soft and hard factors are calculated. The theory predictions agree well
with the experimental data from DO collaboration at the Tevatron.
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Dijet production at the hadron
colliders

m Most abundant events
m Almost back-to-back
m De-correlation comes
Hard gluon jet
Soft gluon radiation

2016/10/27
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There three kinds of large logarithms in the processes:
(Log(q,/P,))* , Log(a,/P,) and Log(R)Log(q,/P,)

d*o — [ d?b, ~iqu by { b )+
— o € €L, d9, _
d-y1 d-yg dP}(pqL th 0 j (2?]-)2 ﬂrbéﬂd( 1y L2,V 1 ab—cd
ﬂl - —
where

Woposed (23,b) = 21 falr, b, C %, p)rafo(a, b, ot p) T [Hapsea(Q, 1, p)Sapsea(b, 17, )]

JIt will contribute to A
distribution.

It will not
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Soft and collinear gluon at one-loop
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Cross checks

m Divergences cancelled out between
virtual, jet, sot contributions (dimension
regulation applied)

m Final results :double logs, single logs, ..

zbz

Wﬁl}[bL)liﬂgs. Z'J'T {hgﬂgj—}g q; [_ In (Iub—g*) (PQQ(E)JU o Ef:] + PQQ(E!)[E[I o ED o 5(1 o 5)

21,2 2p2
= (e (92) 1 (52 (00 sy o))

-5 - 95(1-¢)ln (3= ) 1 (1)

0

Quark channel: q,9,2qq;

2016/10/27 18
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After solving the evolution equations

Wab—sed (i'71= I, b) — I fa[if-'h = C{]/bL)l‘Q fb(;'f-'gﬁ = cD/E)L)e_'S'S“d(QZM)

@ dpu Q@ Ay
x |:Hab—>cdexp[_ / j’"}"swsamcdexp[— / i’?’s]]

o/bL H co/by L
where
PC%QZ 7.2 T K("-.Q\ 2 2 1
“SM{QE by, Cy,Cy) = / olm (=) A + B+ Dyln—H Dyln— |
. : : jciq fbi Hg L/ Rl RQJ
Forg g — Jj Agg=Caadln ag=2CaBoag/n
for quark jet D=Cr a//r
Forqq — jj Aq=Ck ay/n =-2C¢/3 agln |
for gluon jet D;=C, a4/

Forq g — i Agg=(AggtAqgq)/2 Bgg=™ =(Bgg+Bqg)/2
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Compared to the data
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At th

e LHC
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Higgs plus one jet productions in
pp collision

m the leading order feynman diagrams

=
()
=y

= S P 5
Sz I

= : |

p; a S p;a S |
0000000 -------~ ”“[W[WM@ (0000600000 %
: : =

= = 2

S S ! J

q

: : | :

p; CC p; cC D] Jp;a




/_{ﬁr}'\m\)\ PN
X = S
The soft factor @ -t
— < TS
(c) ()
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Higgs + jet production in pp collision
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Resummation scale dependence
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m The resummation scale dependence between hard part and
Sudakov factor will be cancelled to each other order by order
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Hard factor at NLO
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q, distribution of Higgs plus leading

jet system
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nggs P, distribution
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distribution of the azimuthal angle

between Higgs and leading jet

do/dd
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Comparison to MC generators and
Fixed Order

Transverse momentum of Higgs and leading jet system (n; = 1)
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Higgs plus two jets production In
pp collisions at large Ay; region

m [he dominant contributions at tree level
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Sudakov factors

fi? d 112 1
. [ S
Salfi,by) = / {ln( ) A+ Bo+D,In — +~°
oL J ,U-g p. R2

m \WWhere A and B coefficients are the same as
Drell-Yan or Higgs plus O jet production.

m [he coefficient D is decided by color structure of
jet.

/s L /s .
Ygwpr = —Crpn o Yoor = (Ca—Cp)In o Vour =0

m In the large Ay;; region, |u,[>>[t,|
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m (. Is the total transverse momentum of Higgs
plus two leading jets



Summary

m The soft gluon resummation can help us to
make a precise prediction of the SM

m \We also can use the resummation effect to
suppress some background event



Thank you very much!



