maMOENT-/\FOVEZETD
ZETYMNERIAL— 3y
19pSK-4

W + jets (< 2 jets) &R D Zal— 3y

Em &, BIAlz, RRRF
KEK
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ME-PS matching

LHC D#R4/\FAEZEEER TIE hard interaction [Z{FFEL T
ZHEDONFOVO Ty ER

Simulation Tl& parton shower (PS) A wAZ8
PS & collinear #£{8l — isolate L7= hard jet [(XBIRTEALY

Matrix element (ME) T® simulation £HE

ME & PS DEEZEITS
B U oS T TIEREHRENET S

ME correction to PS: Pythia, Herwig
Suppression of ME: CKKW (Sherpa, MadGraph), MLM (Alpgen), Powheg
Subtraction from ME: MC@NLO

E> ME-PS matching

Subtraction ;£ T multi-jet (Z 2 jets) ITXI S TEHELD (L EELY
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GR@PPA T ME-PS matching

LLL (Limited Leading-Log) subtraction

S. Odaka and Y. Kurihara, Eur. Phys. J. C 51, 867 (2007)
E89 5 leading-log B4 (collinear F&11H) Z#IERIZ 1-jet ME H5 subtract
Subtraction MFEFERE (limited): Q° <7,
Subtract =5 & O-jet ® PS event HY restore
EW boson(s) + 0, 1 jet process D#KE

GR@PPA 2.8: W/Z, W*W-/WZ/ZZ 44
S. Odaka and Y. Kurihara, Comput. Phys. Commun. 183, 1014 (2012) S. Odaka and Y. Kurihara, Phys. Rev. D 85, 114022 (2012)

Multi-jet (= 2 jets) £ LTI soft-gluon #ELEETAINENHD

Collinear ##& soft-gluon EZzRERICHRTES oot _ g 1 {Z(Ta'-rb)(papb)}-l-
ERXEEA : Al (patp)a )

' i Soft-gluon 342l
— combined subtraction oft-gluon it

WI/Z + 2 jets process DFKEHEZ D IEEE
I =L A A ;‘
Subtraction DIEIEIZxELT 1-jet Q PS event & ,l: MEFZERQRAX
28aSD01
fHIE
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4 HOHEE

EMRIZW +0jet, 1jet, 2 jets ZfiET 5
U2alb—alvEER

LHC TORIEFFRELLER
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Event generation

W + 2 jets (w2))
qg —>Wq'g & qq’ — Wgg [ZxtL T combined subtraction

{1 subprocess (gluon A R #EL) 2L TIE LLL subtraction
Doubly soft events D&F 5 (FER

W + 1 jet (wl))
LLL subtraction + soft-gluon ## 1E

W + 0 jet (WO0j)
HERL

W [X£TevIZHHIE
GR@PPAPS %# Q,=5 GeV T full IZ3@&F

Hr = Hp = thsg = Hrpsg =My, € Biide
Hiss rsr : PS/subtraction 0 Q2 @) kR

PDF: CTEQ6L1
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Hadron jet &(&?

G EERALLRTH2E8(ZIXMEBMICEKROHAIBRZBLTEENINLE
Les Houches WS T0@) consensus
arxXiv:0803.0678

Hadron level TEE
Parton (F¥B Y7 R TIEARL

SEER A T A
BIEDEEHXFHIE Hadron level &£ T simulate

B D jet-clustering algorithm

2014/9/19 I8

b
5

X!

ol

(EEX)

ik



Event selection / jet clustering

ATLAS SXDEZEIZHRD
Phys. Rev. D 85 (2012) 092002

Generate L7- event % PYTHIA 6.425 [Z;EL T hadron level &£ T simulate

Event selection
n°|<2.5, p; >25GeV, m; >40 GeV

m? =2(p¢ py - B¢ - By

Born-level momentum CTE&

P > 20 GeV,

Jet clustering
Anti-k; algorithm (R = 0.4)
FastJet 3.0.3
Neutrino & W decay Mo® e LIS DL TO stable particle % {3 F

pi* > 30 GeV,

n"™|<4.4, ARG, jet)>05 = detected jet

2014/9/19 ) T8
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Inclusive-jet cross section

nELLED jet ZE L event LD cross section

. °
Plot: ATLAS M HITE#&E = W + jets at 7-TeV LHC
Phys. Rev. D 85 (2012) 092002 s po(iet) = 30 GeV
; . N 3
Box: simulation 5 e
=&A simulation D#EETERE o2 e
¢
|:> n=2 i?.&(_ﬁ 0 f
l ——————1
K-factor (total cross section MLk =1.1) i . | . . !
THEITNIE—BIEL2EBLKD s 2 '
<
= . L l l
I — —i—# T (
0.5
0 | | | |
0 1 2 3 4
n
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Second-jet p+

—&FBIZ pr DKREG jet D py

W + 2 jet ME ZANT=3IRAHVEEICTEND

wO0j, wij & low p; [Z&EH > 02
% 7-TeV LHC
_ _ _ ) GRaPPA 2.8.6 + PYTHIA 6425
w2j @ high p; TOHRDFELME & 10 plot: ATLAS, PRD 85, 092002 (2012)
W +2jet ME DIRSGBVVERM o
_8 ] dashed line: W + 2 jets matrix element
| W + 2 jet ME
wOj + wilj + w2j [& low p; V> 10 woj |
high p; [Z smooth [ZEB#L. M
AERRZRBH 0~ =
20 40 60 80 100 120 140 160 180
pr(2nd jet) (GeV/c)
2014/9/19 MEFESER (EEX) 9



Energy-scale (1) dependence

S'\ F
Hisr = Hesr = HE g ol WOyl 05 w2
U= =m, 12, m,, 2m, g T, ni
< EoLHL U=
SMEISHT S PS & ME DEREBE . T e
M, =M, ME ® QCD coupling [£E%E "’ e o R
m2 L |
107 : R —t m'z_}é
.5.“_ L '.,'_"!K;._: ]éu Cid .5-[). L _1{.10. L _ISU_ I
WOJ N le s WZJ (j:ﬂﬁl "= (137_)51’)(_ p(2nd jet) (GeV/c) py(2nd jet) (GeV/c)
(I 7 %
He 1=HFE < v wOj + wlj + W2j
&
RFFMEIXELNC cancel LT S
. . . |,
woj + wij + w2j (TR E; ﬁ
l.e., ME-PS matching .
10
—,.{L)' I 40 I w I 3(] I .1(.)0- L .150. I 14{; I -160. I .“.SU. |

py(2nd jet) (GeV/c)
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Leading jet

2

=

w2j cross section @ - IKFHED

leading jet M p; D IZHE EE 1 dependence

B X ATLAS DAIEEERL—
B9 B, high p; T e IKEFME |
MEYKRELLD (BE)

W D p; AfbEIHk v

do/dp; (pb/GeV)

o | L’ 50 100 150 200 250 300

e :.' e pr(leading jet) (GeV/c)
o"pwal R, High p; T w2] DEEHAEL (£E)

stk w2j D ue 1&FFEE cancel 9 XF wij M high-p; cross
| - section @ u KRFEMNFEREIZ/NELY e, FE5ET S
T e T Wm0 w0 PDF @ ue IREFHED=FEF-FIEREIT/IHEL

do/dp,, (pb/GeV)
e
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SHDEED

o NFOVEZETO multi-jet &£ LIZ®RSF 5 subtraction

ETD
[ZE FR

ME-PS matching @ FiE% W boson & pi@ e

— W +0jet, 1jet, 2 jet £FIBEEZHE
— Combined subtraction, soft-gluon ##1E

e Second jet M p; 7% T ME-PS matching MWEHE=n

TLVBE

= hERE

e Simulation [X ATLAS QRIEHREZIZIXHER

— Inclusive-jet cross section (2 jets £T)

— Seco

nd-jet p; 3%

— Leading-jet p; %0

o EFHBIE

2014/9/19

arXiv:1409.3334 %S08
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