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R If SUSY klnematlcally access1ble, then real production of
e _@pgr_pcles.

: +H1ggs can decay directly to or come from
~_decay of SUSY particles

+ Associated production modes: e.g, squark-squark-Higgs

+ SUSY particles suppress or enhance loop induced
production or decays Higgs into sparticle decay modes can
compete with SM modes: H/A —%x%,— 4 ££X
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21 powerful signature against the
SM + SUSY backgrounds at LHC

intermediate sleptons

Simonetta Gentile, Charged Higgs, 2008,Uppsala, Sweden.



(e H qi1sv decavs
."" di Fisica Nucleare ..\ '.:n 7 V1 1 NARAD A

0 0 + miss
& -.-A,H—>x 234X 2344 LFHE™S 4

gl -,-*- o

: A H —)X 2 X 12 —4 f == Emlss

______

G(pp —>H/A) Br(A,H —4 ¢ *+N)

tanf3 = 20

_e00 b 500 M,=500GeV
> : AN
O, 100 L 133 N
2 I i % ;
200 10
0
X2 X2 —600 —400 —200

u [GEV] X34 X3d'
M.Bisset,N.Kersting, F.Moortgat,S.Moretti,arX1:0709.10029[hep —ph]

Simonetta Gentile, Charged Higgs, 2008,Uppsala, Sweden.



@i Search in a LHC detector § v
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+R'epresentlve points studied:
:_* MSSM representative Points Point A M=125 GeV tanp=20

AN Point B M;=400 GeV tanf3=20
g MSugra representative Points M, =165GeV sign()=+1 A,=0

+ Discovery potential in a typical LCH detector
investigated with this selections:

+ 4leptonsn £ |< 2.4 E;%> 7.4 GeV

+ lepton Isolation

+ 2pairs of opposite sign
+ M, £10 GeV| veto

+ 20 GeV<E(*< 80 GeV
+ EJ¢t<50 GeV
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_Reach for MSSM Higgs bosons in
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i?-?m::w _ Choice of Bench mark pointsgg
To choosé representatlve points in the search

AH-y ' — 4 ¢
The follewvmg characteristics

»  “High” branching ratio in

0 ~/0
X 2X" + m,= 175 GeV
X02,3,4X03,4 + m,=4.25GeV
X1~ + tan =10
+ m,= 500 GeV
» “High” branching ratio in + M= 1 TeV
0. 5 ~0_ gt ¢- + A,=0
X2 X1 + A0
+ my=m_ = 250 GeV
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MSSM particle massesg

Point 1 Point 2 Point A |Point B
|GeV] |GeV] |GeV] |GeV]
500.0 600.0 257.4 439.5
503.4 603.9 259.1 442.5
89.7 93.9 61.1 62.3
176.3 155.5 109.4 111.9
507.0 211.9 235.9 241.9
511.0 262.6 259.8 265.4
176.3 153.1 108.7 111.6
514.0 263.6 260.2 265.9
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aN Smulatlon & reconstruction in &g
TR ATLAS detector

—— + ATLAS detector response has been full simulated
~ taking into account the effetcts of energy loss, multiple
“=scattering and showering in the detector through
ATHENA interface.

+ SM background cross section , as signal are
considered at LO approximation

> Study at L. .=300 fb! scenario (— L,

)

» The statistics used corrisponds to AT LEAST this
luminosity. In some delicate points the statistics is
increased up a factor 2, with exception tt
background.

=100 fb!

int
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/Z and tt sample
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> Selection
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IN/réetZ Dlscovery plots at L = 300 fbr
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(UL Conclusion of Set2
+ The detectlon region of
A/H_QX 234X Y344 £t Ep .

“and
AH_’X X1 24 L E M

is accessible also with L=100fb"!.

+ The remaing background are mainly ZZ and tt pair,
direct ){ %, tH*production is not neglegible.

+ Preliminary study also on MSUGRA has been performed SetA,

~Y N~ N

In this scenario the copious background is ttpair ¢,V , 7y .q /0y

+ The point at M ,= 257 GeV and tan 3= 20
has been studied . The significance achieved is after L =300fb! is

25 0.
Simonetta Gentile, Charged Higgs, 2008,Uppsala, Sweden.
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Analogue decay mode:

H: — JJIr23I:I :ﬁflli N 3{; 1 Ej,_-"."i'?ES

Final state: Only 3 lepton tapother lepton from a top decay

Is not the best final state for a dedicated H-search.....
Simonetta Gentile, Charged Higgs, 2008,Uppsala, Sweden.
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» The range of discovery is enlarged, extending the search to
all MSSM Higgs(H/A/H?*) respect to neutral H/A..
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INEN D Conclusion

..::L/DPS‘C‘OV@{ potentlal study in MSSM neutral Higgs boson, A/H—>
ot Ky 'in ATLAS has provided the first results.
+ A scan im (M, tanB) plane with the the pomts

- dominated by X2 X" decays (Setl) and ;3,34
_decays (Set2) has been performed using ful’is simulation
of ATLAS detector

+ With Setl parameters the possibilty of discovery of
neutral MSSM Higgs are after L=300 fb-!,

+ With Set 2 the perspective are more encouraging even
with L=100fb"!

+ The inclusion of charged Higgs decay extends the
possibility of discovery a MSSM Higgs even with
L=100fb"!

» 1 would like to thank Stefano Moretti and Filip Mortgart for discussions and

informations.
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