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Fifla] (2011.9.17 GAETK) DI FE8D )
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Background @ §Fifii[& simulation TIX%LY
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* Initial-state QCD matching M F %% i 5k — final-state 1505
QED FERE DAL 1zg§_ 3
* Fragmentation process @ simulation [Z QED &L T
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[1jet FTELZAFERANUSDIRL—E] SER

S. Odaka and Y. Kurihara,
Consistent simulation of non-resonant diphoton production at hadron collisions

with a custom-made parton shower,

Phys. Rev. D 85, 114022 (2012); arXiv:1203.4038 [hep-ph]

Jet matching: initial-state QCD, final-state QED
FF radiation Tfi5ES41L7= forced j<radiation PS
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RESBOS, DIPHOX & reasonable %:—4

Wy RTLD pr B

>
o GR@PPA
pp collisions at 14 TeV @f’_ I @
g J
O,
two s in |7 < 2.5, * e RESBOS E LM isolation cut DTE
pr(71) > 40 GeVre, = - FZD:ELY, QCD radiation
Pr(7) > 25 GeVic o DF/LDEWIZEER
AR,,>0.4, al (F LT ESE)
and 80 <m,, < 140 GeV/c? 10 oo
DIPHOX . -
ET,iso <15 GeV . 0 .om?”-‘_h\_‘
with Risy =04 The DIPHOX result is plotted ’ w‘m
R only at p;r > 20 GeV/c. "
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Further higher orders

Proton M KZE7%L gluon density M E2EET 1-jet process
qg9 — 7+ q DHFEHNFEEIZKEL

> 2-jet process gg — yy+qq NHFEELEXELDTIE?

CDF measurement
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yy+ 2 jets

e/ AV o8

LLL-subtracted yy + 2 jets
+ LLL-subtracted y+ 2 jets ® one fragmentation

+ QCD 2-jet ® two fragmentation

RAIDZDIZIXFRT=7E yy+ 2 jets & y+ 2 jets D ME DAL E
FrFE

B DO —2I% forced PS Z 5589 4L [E %t it A HE

QCD 2-jet DARU kD RL—ARFBRIZHE-TLVS
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Forced j~radiation PS

Hard interaction TE RSN T= quark [ZxfL T—{E® photon radiation 1= I7%& 2 %
QED radiation DFEEMNNSLND T, EHNEIFT TR
Gluon V5D radiation [ZZZ740)

Fragmentation function (FF) Z{#2>T Q2 < Q,2 (PS M cutoff) O radiation & &
Radiation [Z energy cut ZE B

U

Primary event weight: P =Py Q.4 J+ Pee (Q0) Pes Q542 )=1-See0 (@5, 4%)
NS DHESIZHES T PS radiation H FF radiation MZEIR
PS radiation ZERLIZIZE L Sy, (QéED,yz): n EBRLT Qe KD
EEEYIZQDPSEEAL. Q2 A% Qip Z FEISF=EZAHT QED branch A
FF radiation ZEIRL =15 & L. QCD PS & T £ 125% > TULVA primary quark [Z QED branch Z 3B

Additional weights:

"Forward" §&{£& PS T energy cut — z parameter [Zx1 9 B HlR,
FF radiation T® energy cut — X parameter [Zx} 9 2 [E;
i.e., %> TLV5 quark momentum DA+ 275 E X weight =0

V

F 51 1= event weight & "LabCut" framework Z | FHL T BASES/SPRING [ZjE
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Forced multiple y~radiation PS

Two fragmentation

< o
— ng&\

2 single-radiations 1 double-radiation

—f%it
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Gluon @ photon radiation [Z#E# =

-1l
TheHHEBEDEOR: H(nm)= Mt
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% quark (TR LTEEBEYIZ Q4. Q%..... Q% #RHD
_ _ n FF radiation
Primary event weight: w=H(n,m)1_[Pi /
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Pi - |:1_ SQED (Qg ! ﬂz)]x [1_ SQED (Qg ) Qizyl)]x cee X |E|_— SQED (Qg , Qiz,ki—l)eipFF(QO ) J
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Two fragmentation by GR@PPA

CDF condition

pp collisions at /s =1.96 TeV

Forced j-radiation PS was applied to QCD
2-jet events (p; > 10 GeV/c, | 7] < 3.0),
withn,=2,E >10 GeV and x=pr.
Selection
2 photons within |7 <1.0
pr (71) >17 GeV/c, pr (r,) >15 GeVic, AR, > 0.4
Ei, <2.0 GeV with R, =0.4

CDF [ underlying event M 3h B EESTHRIZFH
IELTLVNSD T PYTHIA-MI [ off

do/dAd (pb)

— s . mixed-PS M#ER (plot) & consistent

Mixed-PS simulation

Equally treating QCD/QED branches
6 X 10° QCD 2-jet events
6 jobs X 10 days/job

EA TELVEFET 570 0 S

Forced-PS simulation
Single 4-hour job
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Forced PS applied to QCD 2-jet events
CDF condition

Plot: mixed PS

dashed: 1 quark in the final state
dotted: 2 quarks in the final state

in the QCD 2-jet generation
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Com

BXED yy & vy +jet,

+ two fragmentation

do/dAd (pb)

A, AVNEUVGELE T
"two fragmentation" @D

HFE5EHIIEE
"double radiation" DZIE

FEEEBIZPEO

Virtual fHIEEQ R EH ST
AIHD. ..

E1=R YL process
LLL-subtracted yy+ 2 jets

bined result

107 Plot: CDF measurement; PRD 84, 052006 (2011), TABLE VII

Histograms: GRaPPA simulation (no UE)
dotted: yy + LLL subtracted yy+jet

dashed: (dotted) + one fragmentation
solid: (dashed) + two fragmentation
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LLL-subtracted y+ 2 jets ® one fragmentation

B g9 — yy(+jet)
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g9 — yy(+9)

g v
,f'(_/ PYTHIA, DIPHOX, RESBOS [ZADTLY5
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INFEKIZEL ST GR@PPA (23BN
L\ ME %3 T coding
g . ®
1-|00|3 b§?1&k Sma” A¢W€Eiﬁ':'i§’é-btﬂ:b\
g g g p RESBOS [ NLO f#1E ) radiative
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qg — yy+q (1 loop)

;—é » [Z gluon RERZEEMLT=2D
,

q

RYBNDELN?

q q %’ ) E - ERGDOFREE

: RESBOS [& interference AL THIEDHTEE

A interference [F/NSLIH?
=, 588

qg — yy+q |& dominant process 7EMD T, F2E M
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Qll

o N\FAUEZETO diphoton (+ jet) LD event generator 5TAk: Phys. Rev.

D 85, 114022 (2012); arXiv:1203.4038 [hep-ph]

— Initial-state QCD EEIZXx19 5 LLL subtraction % final-state QED F &I ZHL5E

— Subtract S 1=F# % regularize 35 4(Z QCD/QED-mixed PS ZBAFE; fragmentation
function (FF) Z{#> T small-Q? radiation Z%#5¢

— PS [& hard-photon radiation Z 53l 9 5 8§REZ D (forced j-radiation PS)
— 1-jet process (qg — 7+ () H¥ dominate =» 2-jet process LFIKD TIL ?
e Forced j-radiation PS Z multiple y-radiation |ZYL5E

— QCD 2-jet ® two fragmentation % simulate (2-jet process D —&R)
— CO simulation [& CDF 42 ATLAS, CMS H¥ NLO Gt EDF B Z &AL TLVS small Ag,, FEIE

[CKRELGFE
e 2jets ETEL event generator TS E A BIZIE. FLRBYLL
process h#H 5

— 2-jet process: LLL-subtracted yy+ 2 jets, LLL-subtracted y+ 2 jets ® one fragmentation
— 1-loop process LR TSN gg — yy [EF T coding, gg — yy+ g [XFF=
— {hIZHER TELL process HAHEME LY
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