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Introduction: H—=>WW —1vjj
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Introduction: VBF H—=WW —1vjj
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MC Samples

« Signal:VBF H = WW = lvjj(1=¢e,n) M=110GeV-500GeV)
— SM (Pythia)
— HVV vertex IC anomalous tensor coupling D A > 7TcETI/L

Ref. T. Plehn, D. Rainwater, and D. Zeppenfeld Phys. Rev. Let. 88 051801
(2002)

— CP Even (MadGraph)
— CP Odd (MadGraph)
(772U, 15 anomalous couplings & F 2 signal @ total cross

sections|ESMDH D E[E U ICTRE L 1)

forward jet
« Background: al jet)

— W-+4jets (Alpgen + Pythia)
— ttbar (Pythia)
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Event Selection: Lepton and jets

* Only one lepton is required
— lepton’s efficiency:90%
— electron:P; > 25GeV, |n|<2.5, muon:P> 20GeV, [n|<2.5

— Number of leptons =1

 Forward jets and Central jets
_ P, >20GeV, |n|<5.0

— Number of b-jets =0
— Choose four highest P jets

— Forward jets

* Two outer jets in pseudo rapidity.
 Pt>40GeV

« Mj,j, >1200GeV, | n,-N,| >S5

— Central jets q(forward jet)
* Two remaining jets

e (Central Jet Veto
— Py >20GeYV, Ng1 <N <N,

q(forward jet)

g(central jet)




Event Selection: W decay products

P Cut of Lepton, Neutrino and Central jets

Decay Particles from W(—1v)
my <160GeV 160<my <200GeV my >200GeV

P, (P and
ETmiss)

Higher P, Cut >my/4 + 10GeV >my/20 + 50GeV

>my/8 + 5GeV >my/40 + 25GeV

Decay Particles from W(—j;)
P(cjl,cj2) > 20GeV >my,/16 + 10GeV
Higher P, Cut >my/4 +10GeV >my/20 + 50GeV

Isolation of Lepton and Central jets from Forward jets

Lepton Central Jet
* Nt < Miepton < N2 « AR (cjl,¢j2 - fj1,£j2) > 1.5
* AR (lepton — fj1,fj2) > 2




Event Selection: M;; (Mass of W—jj)

my <160GeV my >160GeV
60 — (160 - my) GeV < M;j; <90 GeV 60GeV < M;; <90GeV

— sig _ — 8ig
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Higgs Mass Constrained Analysis

Higgs Mass Constraint
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my dependence of No. of remaining events
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Expected cross sections after selections
and Discovery Significance

M, (GeV) Signal(fb) | W+4jets(fb) ttbar(fb) | significance with 10(30)fb-!

140 0.86 0.35 0.04 3.1(5.8)
170 1.95 0.35 0.03 6.7(11.7)
250 0.88 0.29 0.04 3.5(6.5)
400 1.11 0.12 0.04 5.3(9.8)
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my(Peak) vs. true M
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Parameters Sensitive to the Higgs property

Direction of motion of the child in the V rest frame

\The Higgs decay point

The Higgs rest frame

@: HiggsfIFDFRIERICEWVWT, ZDODOWHRFHOSEEIELU I
ZTNZN22 Dfermionh\E S FEHDOEDAE,

0: WRIFDFRIERICH TS fermion DEBEENED 7 &,
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Determination of Higgs property

F(¢)=C + Pcos2¢) (0<p<m) G(0) = T-(1 + cos(0)) + L-sin2(0) (0<cosO<1)
0.5 — SM Higgs &1 R:= (L -T ) / (L + T)
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 Correction function
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ZROTSMDIFZFE E LR T B,




Result of R and B with 30fb-!
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Full Simulation Sample

« ATLAS O official 7& full simulation sample (signal) & F&
A7 & s I
csc11.005321.PythiaH170wwlh.recon.AOD.v11004107

* Run No.: 5321
H = WW — lvjj (VBF) by Pythia
one lepton (pr>5GeV, [n|<2.7) at generator level
mp = 170 GeV

¢ Uprod — 2821pb
lepton filter efficiency = 45%

e Full & fast @ simulation @ performance DIE W\ Z W\NE WA GET
KT 2 ENEE

s WICETZDHLDDRZAEDF v 7IcHiRd




No. of Remaining Events (Full)

m,, = 170 GeV

CSC Sample: run 5321

No of remaining events
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Analysis Efficiencies (Mu=170GeV)

‘ Full Fast

No. of input events 17100 (100) 400000 (100)
After lepton selection 1980 (11.6) 50209 (12.6)

After VBF selection 202 (1.18) 4058 (1.01)

After central jets selection 47 (0.28) 1460 (0.37)

After Higgs mass

constrained analysis 15(0.088) 1037 (0.26)

Leptonic 7R BB T IF R E 70E W E /R LAY, hadronic 78 H7 (jets)
¥5(C central 7RBL9 T D efficiency HV/I\NE LY,




Leptonic W decay (Full)

(B B
i Entries 17
5 Ig = Mean 78.3

RMS 14.66
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Hadronic W decay (Full)

- o
E Ig L (c?ntral) Entries 162

e DQJ'E'I." ; Mu=1 70Gevmns 66.66
Mu=170GeV Cone 0.7

..... |

Mean 149.2

Fast Mjj(GeV)

* Mjj @ cut DEZFETD mass 7370
broad 75378 D 1= 6 selection efficiency hNME 9 5
- Fast simulation "R =5

— Full sample @ reconstruction DA77 «




Summary

* Fast simulation sample Z FALNT1T > 7c VBF H2WW = v
1BFE D Higgs mass constrained analysis % full simulation
sample Z FHW\T1T > /2

« BEATICHR D event ZLD constrained mass parameter (mn) (< &
BDZALIEHE L K% fast simulation DIFRZHIFLTWD

« 1212 U efficiency BDVE D EE D &% 5 < hadronic W
boson decay @ reconstruction efficiency DEWICRE D D B
EEZEZABND

c ZDEWHIMAIC KD H DM E TR IERETH,
#T U U\ reconstruction software |C &K % official sample D ALIE
=¥ 5. BUOBT=z{1>7F




