- NLOWG: 2003

- ME-PS (-PDF) matching
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| ntroduction

 NLO Working Group
« NLO

. NLO

« NLO

« GR@PPA

>

http://odakasrv.kek. jp/ATLAS/MyTalks/Hiroshima030114.pdf
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— Tevatron/LHC

GRACE hadron collider NLO Event Generator

/ GR@PPA_4b  , GR@PPA_All NLL-jet
— GR@PPA, One-loop , Modifim X-
deterministic forward evolution, NLL-jet, etc. _>[ wproduction

— Drédl-Yan —

M E-PS matching (double count )

— CKKW
2003
-5 27 -6 6 L es Houche Workshop GRACE/GR@PPA

-7 2 -8 5 LHC MC Workshop at CERN
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2003

« GR@PPA a LO

— GR@PPA _4b
S. Tsuno et al., Comput. Phys. Commun. 151 (2003) 216

— GR@PPA _4bversion2.01 Web

LHA event interface (PYTHIA 6.2, HERWIG 6.5
LHAPDF
— GR@PPA_AII ( )

W/Z + jets, top-pair (6-body), di-boson (WW, WZ, ZZ; 4-body)
 NLO generator

— Dréell-Yan (QED) W production
V5 Vertex Forward evolution flavor

 NLL-jet (NLL initial-state parton shower)

H. Tanaka, Prog. Theor. Phys. 110 (2003) 963
(negative weight )
Angular ordering
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General -purpose generator

2004

— PYTHIA 7 (C++)

Sostrand

— HERWIG++

— PYTHIA-HERWIG
PYTHIA 7 framework

SUSY  pre-processor
— SHERPA (Krauss)
PYTHIA/HERWIG

Parton-level generator (LO): GR@PPA

— ISAJET

— CompHEP: generate

— MadEvent/MadGraph: Web

; SUSY

PYTHIA 6.3 (Fortran)

(1)

(?)

framework

event

— AlpGen (Mangano): multi-jet
— AMEGIC++ (Krauss): C++, SHERPA

1

19

Higgs

L2
(C++)

database

generator

(Alphaalgorithm)

LHA event interface
general-

purpose generator

parton-level

generator




(2)

— HELAC/PHEGAS/ Jetl (Papadopoulos): Alpha
— package: MadGraph base
AcerMC, MadCUP, ...

e NLO

— MC@NLO (Frixione, Webber)
Les Houches 2003 (?
MC@NLO ME

MCFM, Diphox, ...
— LHC
e Parton shower/ PDF
— NLL-jet
— PDFlibrary LHAPDF s ?

~ P PDF
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ME-PS matching

double count

®=Q2 =0
O- Yy //
. =0? > G? > .. > Of
— ME fina state  colored parton(s) Q2 Q2 <Q2 < .. < Qp ?
- Bl PS/IPDF ME
_ NLO, WIZ +jet(s), t-pair +jet(s), H +jei(s) O \\ \ NN W

— LL Q2 < Qe .
I.e,. small-p; jet
— ME  on-shdl l.e,
Quve”
- small-p; jet
(double count)
Final state

0 Up pr(W)
2004 1 19 Higgs 8



 NLO generator ME collinear (log)-
term subtraction
— (Modified) LL-subtraction by Y. Kurihara

— MC@NLO
e LO CKKW
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CKKW

Energy scale (ug = ug = ) ME (
) event ;0jet, 1)et, 2 ets, ...
event et clustering PS ( )

Sudakov form factor (Q, Qisr )
a(Q)/ au) event welght (<1)

PS hard radiation

. ete — Z — multi-jet
— Catani, Krauss, Kuhn and Webber, JHEP 11 (2001) 063
» Hadron collision (initial-state jets)

— Mrenna(PYTHIA), Richardson (HERWIG), Krauss

(SHERPA/AMEGIC++)
e Ojet, 1jet, 2jets, ... event generator

2004 1 19 Higgs
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0jet, 1jet, 2jets

e ME et separation scale hard interaction
scale (u)
* Energy scale Ur= Ug = Ups = U

energy

Multi-energy scale vertuality-ordering
— No reweight: Sudakov ~ 1, a(Q)/ a(u) ~1

u PS/IPDF  collinear ME

PDF-ME matching OK

PDF-PS mismatch

— NaivePS (PYTHIA-PS )
— NLL-jet

2004 1 19 Higgs
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Test of W-W+j merge using GRAPPA  (PYTHIA-embed)

Ll
5 i L=10pk" (W —sev only)
-
= 10* {H‘j =M,
E B LLLL._‘_| solid: merged
2 L dotted: W
= - .L""L._;L _ dashed: Wi O =
= - i ] . J1Q—H‘|:
SRS |8 i, O dot-dashed: PYTHIA (ME corr.)
H-Ll"'l,_,.! =
- e )
Il BY) 7,
0L Ja, 11_“_1%
10 - ¥
a 13 i Ko Hl AT TR PP ppaelons Flegnua wpg
i 10 20 30 4 S &l 70 &0 ) oG

“ PYTHIA w/ ME corr.”
low p;
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‘W' + “Wiet” at LHC

E 30
= _ Up =Te XMy
E I “W+j€t"
¥ I .
b i Qet) = ue
w0 - ) A -
g open: g = Pr(j&f)
S : filled: uf=(m¢)
S m two py (jet) cuts:
g ' % p;(jet) =10 and 5 GeV/c
“ »n L . .
“\__‘ . L‘I\"--___-.-.'.- ____.-'"'Hf
L B
20 - N \@ /
H\:&_Tj:: i
B T > <
Sudakov corr. | | Coll. Approx. > exact 1st order,
- would be large. “W+jet” issmall.
& - stable
| 1 1 1 1 1 1 | I 1 1 1
0" 1
Ie
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1

Sudakov factor
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L&

L4

L2

0.8

0.6

0.4

0.2

A(Q.Q,) for non-singlet quarks
Q =80 GeV
No radiation with p. =2 Q,

»
L]

! Small correction
;
B ~ 1%

1 ] 1 I 1 1 1 I 1 ] ] I 1 1 1 I 1 1 ] I 1 1 1 I 1 1 ] I 1 1 1
L
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v

0
0 L0 20 30 40 S0 i) 70 80 el 100
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Higgs

14



NLO event generator

— Drél-Yan (QED) — W production:
- NLO “W + jet”
NLL-jet (initial-state NLL-PS)
— Coding
GR@PPA (LO event generator) process
— GR@PPA_AII: release
ME-PS (-PDF) matching

— NLO generator ME log-term subtraction
— CKKW initial state
PYTHIA, HERWIG, SHERPA

— (ME restriction)
PYTHIA-PS — naive PS

2004 1 19 Higgs
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