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Introduction
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EM calorimeter
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Signal sample

W Vector Boson Fusion: PYTHIAG6.221 + PHOTOS
W g-g Fusion : PYTHIA6.221 + PHOTOS

> >
W.7 H
VBF 3t
W.Z
< € Y
g-g fusion u-- "
g€ ~svvre i
Qi -~ ~H
g ~srwrr

2005 HAMEYR MERR



Background sample

/‘
Y
. QCD
BG sample with real photon y
1. yyJI(EW) : CompHEP + PYTHIAG.221 <
2. vyJJ(QCD) : ALPGEN + PYTHIAG.221
EW 7
o # Y

BG sample with fake photon
1.vJJJ : ALPGEN + PYTHIAG6.221
2.JJJJ : ALPGEN + PYTHIA6.221 <

PDF : CTEQSL

P, ordering is applied to avoid the double

counts.
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Fake photon
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Jet rejection
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quark Jet (gq —>yq) study on full simulation
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Selection Criteria (2tagging jets method) Tagging jets

1. Two forward tagging jets
-- one jet in each hemisphere
-- P1(jet;) > 40GeV,P(jety) > 20GeV ¢
-~ |An;l >3.6
- AR>0.7 (AR;? = Ap? +An? )
-- M; > 500GeV

2. Two Gamma selection Decay products

-- Ny = 2, |1’]y| <25 :

- Pr(yy) > 50GeV, P(y,) > 25GeV |

-- gamma should exist between two :
forward jets in n-¢ plane.
(AR(jet,y)>0.7)

— Signal (VBF)

— background
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Selection criteria (2)

¥ Additional cuts for no colour exchange.
-- Central jet veto
(No jet with P (jet)>20GeV in the central region)

-- apply inefficiency of 3.7% due to minimum bias jets

¥ Higgs mass window requirement o
- 118 < Mh < 122GeV @ Mh = 120GeV Tagging jets

Decay products
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Results (Mh=120GeV,L = 30fb1)

- signal L=30fb! |# of events in the
+F - -- all BG mass window
- -- BG with fake VBF 21.6
201 photon ggF 3.0
: vyJdJd (EW) 3.0
s vyJJ (QCD) 3.9
F YANN 5.4
) Lrnr] JJJJ 7.5
5“'Jff|ﬂ s Mh = 120GeV, L = 30 fb -2
205000 o0 0 20 30 40 150 160 S=249,B=19.9
M(yy) Significance(poisson) = 4.6

“2 jets tagging analysis” is promising !!
BG with fake photonAY% 0
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Improvement

e < gluon species >
Full simulation T®studydkYgluon #2iJEM Jetd Jet rejectionld. quark
FLIR D JetMJet rejection IZEEARTAERELY,
(gluon jet M A fake photon [Z7EY[ZKLY,)

Jet Sample | | Jet rejection
qq — g gluon 2R Jet 7800 + 930 |
9q — vq Quark #ZiEJet 2021 + 240

—> according to rough estimation by
Fast simulation, ¥ JJJ and JJJJ decreased
to 25 % and 4 %, respectively.

significance 4.6 2 6.2 @ Mh = 120GeV, L = 30 fb-!
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Systematic uncertainty
# Systematic uncertainty from renormalisation scale.

- By changing renormalisation scale <P;> to min. P; cross section of
vJJJ and JJJJ processes increase by factor 1.7 and 1.9, respectively.

—> Signal significance 4.6 > 4.0 @ Mh = 120GeV,L = 30fb-!

- Renormalisation uncertainty is acceptable.
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Other analyses on H>yy @ATLAS

H—yy+0j
Analysis by France
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-- 0 jet analysis (by France) -- 1 jet analysis (by USA)
- ¥ [Zgg Fusion TsignalfZ L A ~ gg fusion EVBFDM A
INYDT SR IEREIZE L > HETA S
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Significance
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summary

-- Fast simulationZz ALV T., VBF H>ywFy 2R JILIZEITS
Evy R FIRERDHARETHEo7=,

=

-- L =10fb-1DT—42=TMh=120GeV®D 154 . combined
analysis T TEYT R FEHRTHENTES,
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Other analyses on H>yy @ATLAS

-- 0 Jet analysis (by France)
- F[Zgg Fusion TsignaltZ L \hY

INHT S RMIERIZZ LN € ~wem

-- 1 jet analysis (by USA)
- gg fusion &VBFDM A
> fRETH B o

-- 2 Jets analysis (this talk)
- E[ZVBF process
> #st Az vAirapidity Gap Tclean Zievent
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