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Why we need Event Generator?

Theory/Model
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Why we need Event Generator?

do/dp,. (pb/(GeV/c))

Theory/Model
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Overview of Event Generator

Hadronization
PYTHA/HERWIG
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Overview of Event Generator

Hadronization
- PYTHA/HERWIG




Overview of Event Generator
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Overview of Event Generator
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Whatis GRACE? : Structure

—

M. Jimbo, LCWS2011

Kinematics

N  Coupling -
Counter ter

Source code for all graphs

(with Symbolic manipulation) Renorm. const

-
2-point func.

Loop integration
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GR@PPA
Event Generator

S.0doka YK, arXivi1107.4467
S.Tuno et al, CPC 175(2006) bbb



GR@PPA 2.7

o |+ ets(upto3jets)with the subsequent W decay

o Z+jets(upto?jets)with The subsequent Z decoy

e four bottom quarks

e top-quark pair with the subsequent decoy

e di-boson(WW,WZ ond ZZ) with the subsequent W/Z decay
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R@PPA 2.8

New features of GR@PPA 2.8

e ME-PSmatching in the generation of W, Z, W,
W, £Z productionprocessesathadroncollisions
o LLL subtraction & custom LLPS
> Forward evolution PS in the initial state (ACDPS)
> Backwardevolution PS(QCDPSD) availoble as well

» Final-stote PS(QCDPSE) also implemented as well s
initiol-stote radiations,
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R@PPA 2.8

e Additionalfeatures
> I/ ond Z decays inthematrixelements

» ExaCt spin, phose-space and off-shell effects ot
the tree level

» PDG values for the decay widths oand branching
ratios of  ond £

» Generoated events can be possed o PYTHIA to
proceed the simulation : hadronizotionond decays

o Still at LO:Please wait GRePPA3.0

I+ conbe downloaded fr-om:
http://atlas.kek.jp/physics/nlo-wg/grappa.html

15


mailto:GR@PPA
mailto:GR@PPA

GR@PPA
Applications:

TEVATRON

H.Ka. 0, S.Kumano, YK, Phys RevD.84.114003
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DO : no anomaly

S Events/ (10 GeVic?)
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\V.M.Abazov et al.(d0-Colla
PRL107(2011) 01180k

o

0 50

— D@, 43 b
- (@)

—4— Data

I Diboson

L WHlets

B Z+Jets

Il Top

|| Multijets

— Gaussian (4 pb)
M, = 145 GeV/c’

100

E ol g
150

200 250 3
Dijet Mass [GeV/c?|
© 3000 D@,43 b’ —¥=Data - Bled
> B i d — Bkgd + 1 sd.
0 250 (b) B Diboson
= e Gaussian (4 pb)
NO Peak ' =~ 200 M, = 145 GeV/e?
° @ _
\J&_
o i
ﬂ -
10{]5 . | P(xi) =0.526
350 : .....
Orewes
_S%L ;

i fgd i
100

U200 250 300
Dijet Mass [GeV/c’] 3

150



vent Generation by GRePPA
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FIG. 1: Typical W +dijet process. The notation g indicates a

quark u, d, s, or c.
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FIG. 2: Typical Z+dijet process.
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FIG. 4: Typical WW process.
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FIG. 3: Typical top-production process.
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Event Generation by GRePPA
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Event Generation by GRePPA
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PDF ambiguity for s-quark

HERMES semi-inclusive measurement

— Fit
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Issue: fragmentation functions

22



Play with s-quark PDF

@Zevolution
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Possible Impact
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GRACGE for TEVATRON:Z—>ee

do/dp.. (pb/(GeV/c))

Z-boson production

Z(— e'e") production at Tevatron Run 1
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GREPPA
Applications:
LHC



GRACE for LHC : GR@PPA 2.8

Di-boson production@LHC : GRePPA v.s, MCeNLO

do/d P, v [fb/GeV]

-
<

. .| | | | | | | | | | | | | | | | | | [
10% 20 40 60 80 100 120 140 160 180 200

Plots:

102§

—
o
I

-
TTTTT

P, v [GeV]

GR@PPA 2.8 + PYTHIA 6.419

do/dm,,, [fb/GeV]

—
]
(]

—
<
T

-3 L 1 1 | L1 1 | L 1 1 1 L L1 1 L1 | | L 1 1 | L 1 1 1 L1 1 1
10°0 " 100 200 300 400 500 600 700 800 900 1000
myy [GeV]

10 =

-
TTTTT T TTT

1

Solidlines : MC@NLO3.31+Herwig6.510.3+]immy4.31.3

27


mailto:GR@PPA

Total sum: p; distribution of the yysystem

= WEVEH’ S ResBos :15.5pb
o | .
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Sum of the LLL-subtracted gqg = yy+ g and the
fragmentation
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GRePPA:
Near Future



GRePPA2.8 (3.0 will be open soon)

y TMTE +X, 7 +X in GR@PPA
E léo (GRePPA2.8), NLO (GRePPA3.0)
“-LL initial/final PS
»ME/PS motching
~QCD/QED LLL-Subtroction
~Frogmentation
~QED/QCD mixedPS (GRePPA3.0)

WXG—=>1 74
(LLL-Sub.)

Pr r)eLHC
GRePPA3.0

T e Total

w/0frog.




Summaory




Summary

o GRACE is o Automatic Generator of Generators
e GRePPA2.8

o full Exclusive unwei¢hted Hadron Event Generotor
w/ ME<PS Motching@Treel evel

» 2.8—>3.0:NLO+QECDPS Full Exclusive unwei¢hted
Fvent Generotor

e Applications
> TEVATRON: CDF W+jets anomaly
o LHC:W/Z+jets, r r +jets
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