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Motivation
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e Detectability of the signal

e Effects beyond MSSM
— Complex MSSM: CP asymmetries
— General 2HDM
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Signal, production
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The signal bb — HTW ™

Our implementation

e External process for Pythia

e Running b-mass

— Cross section reduced with a factor 3

— Better agreement with NLO  [Holiik, zhy]

e Couplings ready for 2HDM

e Width on HE and WT

e SUSY scenario calculated with
FeynHiggs

[Hahn, Heinemeyer, Hollik, Weiglein]

Main interest large tan 3
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Signal, signature
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Signature

o Leptonic H* decay
e Hadronic W= decay

o bb— HYW™= — 74, + 2jets

Event generation

e Pure parton level
e BR(H* — Tv,) from FeynHiggs
e Tau decay performed with TAOULA
[Golonka, Kersevan, Pierzchala, Richter-Was, Was, Worek]
e Momenta smeared to simulate detector effects
e Complete events give two additional b-jets
— Mostly out of signal region, p; < 20 GeV or |n| > 2.5
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. Background
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e Main background
— W + 2jets -

d U

e Secondary background

- WWZ %%

— tt T
e Generated background o

— W + 2jets with ALPGEN

[Mangano, Moretti, Piccinini, Pittau, Polosa, '02] A Vr
— TV, + 27€ts Z
Not necessarily W+ — 1u,

e Total cross section O(10%) pb d d

e Cross checks with Madgraph  Maltoni, Stelzer]
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Cut variables
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Results MSSM
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< — g < 0.03 —  signal
% 06 [ - Ele?cr:}%round E - ggg‘%founc
% — total S 0.025 — total
€05 F m,,=175 GeV “‘7_ my,,=175 GeV
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E 03 E 7\? 0.015
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' Maximal mixing
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| | tan O 50
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M3SE 1000
o my+ =175 GeV o my+ =400 GeV Vaeo o0
e Additional cut: e Additional cut: M3SU 1000
— Dl hardjet > 50 — p- > 100 M3SD 1000
— Plsoftjet > 25 - %J_ > 100 f&f ;888
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Mass dependence
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e Low mass and high tan b W=
0
— 150 < mpy+ < 200 GeV _fl__’__,f’f
\
— tan(f3) 2 28 HY A
. \
— Detectable signal S/vB 2 5 b H+
e Off-shell resonant enhancement 3
— Large cross section for high masses 3
— Broader peak in m,,_and m 3
— Harder to detect o
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Phase dependence

Complex MSSM

e Many complex parameters

e Cross section may depend on
SUSY phases

e Here most important
— b
— ¢a,

e No strong dependence found

o CP asymmetry =" H=
. O'H_|_—|—O'H_
Is very small

e Checking consistency with
— EDM

= Tt
<C
S 34

W2
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Resonant enhancement in MSSM
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e Tree level in MSSM

2
H=E
e Loop corrections

2
— X —IUL—’U2 (].-IOOp order) [Akeroyd, Baek 02]

2
4MSUSY

— M 0 — Mg+ > Myy+
< Resonant s-channel enhancement
— We have used 2-loop corrections in FeynHiggs

2

_miozm

MaxMix  Resonant b W-
mpo 136 GeV 101 GeV ho /
mgo 151 GeV 126 GeV TN
mso 151 GeV 251 GeV _ ’
my+ 175 GeV 150 GeV b H*

e More natural in a general 2HDM
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Results resonant enhancement
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® M+ — 150 GeV
e Cut: Basic cut
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— Strong dependence

otot: 1200-3400 fb
— Still small
CP-asymmetry

Ay 0
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Summary and outlook
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Our study
e Signal T ol | oo T
_ n B ) 50| ‘ Our study
bb_>H W —>T¢J——l_2]et8 201 M
e Background M
W + 2jets 10, gb—>AH", H' =71 .
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di LEP 2000
e Large tan (3 and T
o Low mp+ B s eonaitauimds R
. . 150 100 150 200 250 300 350 400 450 500
e Special resonant scenarios m, (GeV)

Outlook

e General 2HDM
— Detectable signal for larger mass range
and/or lower tan (37
— Stronger phase dependence?
— Detectable CP-asymmetry?
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