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FEHLEEMZEITOICIE 1 jet FTEL event generator HNHE

1-jet event generator TlE double count MDA EFEEBDBRIEAVHE

GR@PPA T jet matching:
1-jet ME (matrix element) Mo FERIEZERIIZBRZ (LLL subtraction)
FEFUIE (L 0-jet ME ® PS (parton shower) THER1E

qg — yy + q IZI% initial-state QCD F#k =+ T4<, final-state QED &t %
—> GR@PPA 2.8 O initial-state QCD matching % final-state QED matching [Z#i3E

qg — vy + q @ final-state QED FEEX x93 % 0-jet (non-radiative) process & gg — v+ ¢
PS A5 —D2®M y #4 L (fragmentation process)
QED #&¢ PS WAL E

FEMIZ PYTHIAPS #{# Old PS T®M matching & &AL

— IRSE /7S hadron level T isolation cut Z @A T=5
Resbos (NLO resummation) & reasonable 75 —%4
PYTHIA 6.4 new PS ORDEWL A EMLLY
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After an isolation cut: E = YE;, < 15GeV withR, =04
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PYTHIA 6.4 final-state "new" PS (PYPTFS) @ photon radiation A\ initial-state simulation [Z
RELUKFITHEZHR

T. Sjostrand IZRALVEHE

[E]Z5: "Physicswise | agree with you that this behaviour should not be the correct one.
However, Pythiab is essentially frozen now, so there will not be a fix."

PYTHIA 6.4 "new" PS [& photon radiation @ simulation [Z[F{E A2 %0

[—> PYTHIA 8 (C++) or JHE O PS B
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QCD/QED mixed Parton Shower



Parton Showers ) E &

Sudakov form factor

S(07.0;) =exp

Zmi

-y T(00.0 )] r(e.o)=[ W, (0.02.2)dz
radiation probability

Sudakov form factor = no-radiation probability

Parton shower

1. 8(07,0;)=n EfELTRD branch D Q* ZRHB

n: random number (0 —1)
Q! — Q7 in spacelike, and Q; — Q; in timelike PS

2. T(0,2, 0,2) MLLET branch mode (i) ZRMH D

3. W(0,2, 02, 7) IZHE>T splitting parameter z iR &5

—> Kinematics MRE; model {&k7F



QCD PS

5007 00)- el 2 S

F (Z)=CF 1+Z2 Pg*gg(z)=NC {1 _Zfl(l—_Z§)} Pg—w?(z)=TR {ZZ +(1—Z)2}

C,=4/3, N, =3, T,=n,/2

a,(Q")=

4 " 2
B, In(Q* I A°) By = —3"
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Timelike (final-state) quarks

dQ* (- 2C, 147
S > .0?) = exp| - d :
v (207) GXP[ sz 0’ f “B,In(Q* /A 1—2

t=In(Q*/A°) — di=dQ’/Q’

2 2 2CF t _ 1—51+ ZZ 3 1 3 82
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QED PS of quarks
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P‘]—)qg (Z) = e;
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l-z
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QCD/QED mixed PS

_ 2/? C(Egen )02 = 2% 0o )12 -4 )]

Sq (Ql2 ’sz) = Sq—>qg (Ql2 ’Q22 )Sq —qy (Q12 ’Q;) =CXp

0 t, 2m
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Branch mode & parameter z DiROFIEFEL



lterative method

2

2C t e o

T Gl =5 Clet 1)

2C,C(€gen) N e;aC(ey) dt _dn

B,t, 27 n

5,(02.02) = exp| - &

acd Ot S, (07.00)=n EMBLT r=In(Q/N) ERD?
—  5,(0°.0})=5,..(07.0)S, ., (0°.0)=n %EEHE
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A primitive test (1)

uquark & 0=90° AMIZ p, =100 GeV/c THRK

Events

QCD/QED mixed PS % & FH
Ups =P, Qy=15GeV, gopp=1GeV/p,=1072

PYTHIA old PS M#E& (histogram) & LLER

2{AH(Z radiation probability (& PYTHIA £YH /&L

AR(y-jet) ~ 1.5 [Z enhancement e
AR()/-JCt) @’J\éb‘ﬁﬁiﬁj'@ prObablllty /J\ py(max) of frag
HEEADHER E

g " pr>20GeV/c

PS M Q, cutoff A small AR(y-jet) radiation %
suppress LTLV3

PYTHIA DFER TR D AR(y-jet) bin HYFE-TLY
D% PYTHIA-PS D Q, =1 GeV cutoff D LY

0 <5 GeV TO radiation # ANDNHE
NH 5
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Small-Q radiation

Parton shower [£8(% Q, FTLAMERAINZLY

0, =1 GeV in PYTHIA (default), and 5 GeV in GR@PPA.
Hard (high energy) radiation [£32&/N&7E Q TERET S

QCD radiation [ZBL TIEZh® simulation (e.g., hadronization) A%
##H5ELTULVAAY, QED radiation [ZBHL Tl a] £ &L

Radiation probability [£ Q — 0 THET HD T, Bz 9, &/Ns<F 5
ELVSDIEBUVDMERIKR TIEALY
Small Q Tl& non-perturbative effect # & ET AL ENH S
—> Q=0Q, T fragmentation function Zf£>

L. Bourhis, M. Fontannaz, J.Ph. Guillet, Eur. Phys. J. C 2, 529 (1998)
DIPHOX package IZ&FEN TS

Gaussian DT DS LT3 transverse motion Z{FI+ 0z 5
TEMIC <k,>=1.0 GeV/c



A primitive test (2)

Test (1) ERICSEH

Events

0, =5GeV TELOTWAETO
quark [Z fragmentation function &
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PYTHIA &Y% radiation probability A% T
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pr(max) of frag
AR(y-jet) ~ 1.5 M enhancement [X7F#E
Large AR(y-jet) TDELIAAITEKY sharp

Events

pr>20GeV/e

LLL subtraction &@ matching AR <
% Jkx

AR(y-jet)
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LHC TD H — yy BIE D AIZIE QED
diphoton £ R DIEEMNEE

— QED diphoton £RIZIE gg — vy + g DEHEE

AREL
— 1jet ETEL event generator HNIHE

Initial-state QCD matching M F ;&% 5k — final-state

QED FEFH DAL

Fragmentation process @ simulation [Z QED &

final-state PS MIAHE

PYTHIA old PS [EAVEY BIFHHERZEZ 5N . AR RHZ LY
PYTHIA new PS [&f# % %0

B @ QCD/QED mixed PS
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Events /2.0 GeV

Lepton-photon conf. TM ATLAS D#ER
Background D EEfil& simulation TIE7AzLY
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