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Higgs Sector

e Standard Moddl: e MSSM
- One complex scaler - Two complex scalers
doubl et
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MSSM Higgs Phenomenol ogy

 Treelevel: All higgs massesand BR determined by 2
parameters

- typicaly use M(A) and tanf3 : ratio of vev's
e | oop corrections with top or Susy particles can modify this
e For widerange of SUSY parameters:
- m(h) < 150 GeV
- m(A) ~m(h) for m(A) <120 GeV
m(A) ~ m(H) for m(A)> 120 GeV




MSSM Higgs Couplings

e Comparison with SM Higgs.
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H/A Production at LHC

Direct Production: Dominates at |ow tan

b A

tan 3

Associated Production: Dominates at high tan
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In both cases, production much larger than SM




why H/A— ?

For all tan substantial BR to
Unlike bb channel, not produced strongly

But can we use this channel to find H/A and reconstruct?
- Trigger ?

- Fake ?

- Missing momentum ( ) ?

TDR and subsequent work address these issues (seein
particular Atlas notes from Cavelli et a)




Topology of Events

One decaysleptonically

— Thisisthetrigger Hadronic

Other decays hadronically

- Here background rejection is

Important

M ass reconstruction assumes;

— Decay products follow

direction
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L epton trigger
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| dentification

What distinguishes from QCD jets?
- havelow multiplicity: 1 or 3 charged tracks
- arenarrow: light particle, highly boosted

Default ATLAS selection:
- R(em) < 0.07 (jet radius using EM cells only)
- 1(1,2) <0.1 (difference in Et between R=0.2,0.1)
— Ntr = 1 (count pt >2 GeV tracksonly, R<0.3)
efficiency 25% at m(A) = 150 GeV

Jet rgjection 170 (pt=30 GeV) to 1700 (pt=150 GeV)




M ass Reconstruction

* Reconstruct assuming all decay productsin direction

- Each has unknown missing momentum from

 Measure missing Et: x and y components. two constraints

* Cansolvefor missing momentaaslong asthetwo are
not back-to-back  _ -
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Does this Technique Really Work?

CDF Run Il Preliminary

il

—+— Data (L=72 pb™)

I>11

W+jets

v+jets
Z+ee,tt,dibosor
QCD

DRADO

[ 1

1 2

=+=ﬁ|||

3 4 5 6 7 8 9
tau candidate N¢rk

CDF Run Il Preliminary

18-

NE"VEHTS/ (1UGE'V/C2)
I?IIITIII?I | I-lgillllﬁlllTh.III?.l;l T T

M
[T 1

o=

i
AR

OS Data (L=72 pb™)
I»TT

]

] WHijets
1 [ vy+jets
]

]

Z+ee, tt,diboson
QCD

2 40 60 80 100 120 140 160 180 200

M(e, 1, #r) GeV/c2



Backgrounds for A/H—

* |rreducible Background: Z—

— Good calibration sample, but limits use of this
channel for M(A) < 120 GeV

* Reducible Backgrounds with real leptons:
- WH+jets
— tthar
— bbar

Backgrounds with b's especially relevant for associated
production channel




Sealection Criteria

* Both Direct and Associated Production
— 1 isolated lepton pt > 24 GeV (isolation rejects b's)
- 1“jet” with Et >40 GeV (satisfies requirements)
- Missing Et > 18 GeV
- mt(lepton-Etmiss) < 25 GeV (rgjects W's)

- 18< <290r34< <45( isanglebetweenjet and
lepton) Required for mass reconstruction

e Direct Production
- Vetobjets Pt > 15 GeV
e Associated Production

- At least onetagged b jet Pt > 15 GeV
- At most 2 additional non-b jets (reject top)




Events'5 GV

Reconstructed Signals

10

Cm2 =301 .0 Gahy

=259 &ey

| LIml | I |

1S B NN | RO TR i
m . (T

- direct production

Eventa’s GeW

10

< =F0a, 1 ey

g=10.5 Gy

AW

10 20 300 <400 500
m fae™ )

assocated production

m(A) =300 GeV



Atlas Sensitivity
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Conclusions

e SUSY Higgs A and H accessibleat ATLASIN
H/A in decay channel

* Lepton trigger plus offline ID




