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- *+Motivation

+ Sup ersymmetric (SUSY) Higgs

+ Signal production and properties

+ Among all channels studied from ATLAS

focus on :
+ WA/H — uu
+ h/A/H — 11

+ A/H— X02,3,4 X02,3,4 and A/H —>x+2 X 12  New results from recent
detailed simulation

New

4+ Conclusions

Simonetta Gentile, Engin Arik's memorial, October 27-31 2008, Istanbul.
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Toroid Magnets  Solenoid  SCT

. N
* 46 m length. 24 m diameter

Toroid: 0.5T .« 7000 tweight
* 3000 km cables 4

|

Scle.nnid: 2T Trigﬂer:

10°Hz = 75 kHz = 100 MB /5 stm‘age}

Pixel TET

Resolution

T coverage

Detector component
Tracking
EM calorimetry

Hadronic calo: Barrel
Forward

Muon spectrometer

G /py=0.05 % p; [GeV] ® 1 %
G/E=10%/VE [GeV] ® 0.7 %
G/E=50%/VE[GeV] ® 3 %
G /E=100%/VE [GeV] @ 10 %
G /py=2.3 % (p;= 50 GeV)

| < 2.5

n| <2.5
1.5<n|<=3.2
3.1<n|<=49

n| <2.7
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NMmlmal Super Symmetric Model |

dF NI

_;'-.Th§ MSSM 1s the most investigated extension of

SM prov1des

S ;':-‘-_"-_-> The unification of coupling constants

» SUSY provides a ColdDarkMatter candidate
> Three neutral Higgs bosons: A, CP-odd, and CP-even
H, h the lightest. Two charged H", and H".

> Large loop corrections depend on SUSY parameters

Unconstrained MSSM has huge number (105) of parameters

in addition SM ones, making any phenomenogical analysis
very complicated

» A simplified version at some GUT scale: CMSSM/mSUGRA

Most of phenomenogical analysis models are based on that.

Simonetta Gentile, Engin Arik's memorial, October 27-31 2008, Istanbul.
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& N MSSM parameters constrains

+ M ,sfermlon mass at EW scale Phenomenology

susy
+ M,, SU(2), gaugino mass at EW scale decribed at Born
+ LL, supersymmetric Higgs boson mass parameter. level by tan B 9mA
+ tan [3, the ratio of the two Higgs fields doublets

+ AO, a universal trilinear higgs-squarks coupling at EW scale. It is
assumed to be the same for up-type squarks and for down types
quarks.

+ m A» mass of CP-odd Higgs boson.

+ Mgluino’ it affects loop corrections for stop and bottom

& t b/t w/zZ

h| cosalsinfB| -sino/cosf | sin(o-p3)
H| sina/sinf3 | coso/cosfB | cos(o-f)
A cotf3 tanff | --—---
large tanB: Ia I‘ge a: mixing angle between CP even Higgs bosons

BR(h,H,A%TT,bb) (calculable from tanp and M,)

»couplings: gMSSM = ¢ - gSM
no coupling of A to W/Z

Simonetta Gentile, Engin Arik's memorial, October 27-31 2008, Istanbul.
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" # For M, < 135 GeV (M, ™ scenario) + For M,> 150 GeV (decoupling

limit)
+ The hgth MSSM Higgs 1s SM-like The heavy MSSM Higgs:
~ ~ i
M M, M~ M, *M},
i 135 v [ﬂﬂﬂjfﬁ amf 3
£ '13[];— " :ZEE;TE 4-::-2— —z
125F A seaf- 3
120 R
115 = = BamE 3
110 .- E * wf =
ooF 3
'10[];' __" E 1-::-5 _ 3
95;_ - _; 5:':l||||||||||||||||||||||||||||||||r;|I':II|I.|I|’|=|::-1§
9 ol ool bbb b b 51 400 150 300 2%0 300 350 400 &S0 EDO
B0 95 100105110115120125 130135140 M, [GeV] .
) M, [GeV] FeynHiggs2.2
S.G, H.Bilokon, V.Chiarella,G.Nicoletti Pythla 6.226 Sven Heinemeyer
ATL-PHYS-PUB-2007-001 Atlas meeting 29.01.2008
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§/VEN MSSM Higgs Production

q Vv
-LJJT*
1 " h/H V*=W/Z
g
h/H/A
g g DOO00—>—— /b

*Main production mechanism ~SM
*For high and moderate tanf the production with b quarks 1s

enhanced
*For m, >>m, A/H behave very similar —decoupling region

A, H, H* cross section ~tan[3?

Simonetta Gentile, Engin Arik's memorial, October 27-31 2008, Istanbul.
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My [GeV
®=h,H,A

At small tanf} gg—h,H,A
dominant

*Vector boson fusion process
pp—qq—qq+tWW/ZZ—qqth/
H

importantat m, ~m ..
*Higgsstrahlung neglegible
At high tanp associated b
quarks production

dominates
pp — bb —h/H/A+ bb

Abdelhak Djouadi arXiv:hep-ph/0503173v2 (2005)

Simonetta Gentile, Engin Arik's memorial, October 27-31 2008, Istanbul.
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<, #Decoupling region f
~ . M,2150GeV tanb =30 -----

_3ff:;-?_'f.._:f _:j 7 or M,>400-500 GeV tanf=3

—h

T T 1 'E T T T R 3 c
~ ; “1 Production rate

: — _U I'(h,H,A) o< m;‘

S : i 1 eDecay bb dominates,
S ny b E1 1r lower background
S e e weaker sensitivy on
SUSY parameters

Abdelhak Djouadi arXiv:hep-ph/0503173v2 (2005)
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-Intense coupling region tanb =30 M ,~ 120-140 GeV
Couphng to W,Z up quarks suppressed
Couphng down quark (b) and T enhanced

I E

' T i i A ‘ T
BR(h.j | BR(A) | I BR.(H}
.1 e = .1 E — .1 e —
- ' - Froee WV
0.01 |- 4 o001 4 00lk _ 4
........ 49 .1 I i A
0.001 S o4 000LE T = 0.001 = =
e - i i L "
0.0001 ww s s ok — 0.0001 =
Le-05 L Le-05 — Le-05 L L
100 110 120 130 140 100 110NI20 130 140 100 110 120 130 140

M, [GeV]

My |

V]

M, [GeV]

*Decay bb, TT dominates
eDecay uu possible

Abdelhak Djouadi arXiv:hep-ph/0503173v2 (2005)
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ity Benchmark scenarios

24 m, M gcenario

[t allows the maximum value for m (X, =2Mgqy)-
It can be obtained conservative tanf} exclusion bounds

+ no-mixing scenario
No mixing in scalar top sector (X, =0)
+ small o ¢ scenario

Hb coupling~ sin o/ cos 3 can be zero: o ;—0:
Main decay mode vanishes, important search channel vanishes

+ gluophobic Higgs scenario

hgg coupling is small: main LHC production mode vanishes.

Simonetta Gentile, Engin Arik's memorial, October 27-31 2008, Istanbul.



L’ﬁﬂ - | Exclusion Limit from
; Il LEP And Tevatron

MSSM Higgs — tt Search, 95% CL Exclusion
0

Theoretically

N\ §

C Inaccessible ] %
0 20 40 60 80 100 120 140 &
m, (GeV/c?)
o — T
g
10 E 0 100 120 140 160 180 200 220 240
| / ] m, (GeV/c?)
| | Excluded:
High tanf} area for o (m,™¥scenario)  tanf3 0.7 2.0
search at LHC m,>92.8 GeV Excluded

with pp->bb h/ H/A I m >93.4 GeV

o S. Lowette ICHEP 2008
m, (Ge\ffcgj Arik's memorial, October 27-31 2008, Istanbul.
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-VBF dominates at low luminosity

Large space covered by several
channel

*Region around m,~ 95GeV
difficult

*h—puu channel at low mass

h/A/H

tanfi
R
S ————

b

=

= [
Sulh

=oE o m ames

! Nf,,? : Light higgs boson

h L =30fb!

MHMAX scenario

2 &

wooa o e -ameD
T T

(5

excluded by LEP (prel.)

-

0 W0 300 410 S0 60 00 90 BB 1600
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°Ass0c1ated h/'A/H production with b-jets — large ¢
| -The ada’vange of Tt channel due to the mass is counterbalanced by

A
dlfﬁculty of identify T decays B /AN N
Productio ™7 S
(Smaﬂer detector acceptance, V in final state) hopipl s ™
—UL an £ o
* Excellent  resolution of detectors — _ .. 1
For example few diagrams n comparison: W @ e oo g e

VI/ b \q ””m}h m . b
g / { B M K
FONNVARSS S X
4\ I .
| (ﬁm & ﬁMN

signal background

S.G., H.Bilokon, V.Chiarella,G.Nicoletti, Eur.Phys. J. C. 52, 229-245 (2007)

.@ ATL-PHYS5-PUB-2006-019
i 03 July 2006

7] SN-ATLAS-2007-063 x| ATL-PHYS-PUB-2007-001
*?E. 17 May 2007 Q 11 January 2007

pioniering work  gee also: ATL-PHYS-PUB-2006-030, ATL-PHYS-PUB-2002-021, ATL-PHYS-PUB-2002-013
ATL-PHYS-PUB-2000-001



NN Background evaluation

L/+ ””"ea'eébbuu large cross section (0= 22.8 pb) large

theorencal uncertainties (= 25%)
Proposed data driven method based on bbZ—bbee
+ Rate of signal suppresed by my 2

~“Background same rate: (_)

same production diagram, and lepton universality

different inner bremsstrahlung and detector reconstruction

= I= me | -
A A Reconstruction lewve|
= S
; 1 T
= : L g
A « Ratio Z, /Z
| S

Me

Ll

Ratia
B
i
—

a
e

e E: = RatioX /7 +y
2.3 : é J’hkﬂ.
cab Wy o £ Ratio stable & without large
1 E— » 4."'.""' gt 'ﬁ—--m——-—ﬁw:-%\ .
osf- ol corrections factor
o = 2ID : <o -4ID - =i EID g = BID = I‘ltliﬂ = I‘lzlﬂ = I‘I-;-ﬂ:l : :-.10,
M, . [Mev] .@% ATL-PHYS-PUB-2006-019
v Y 03 July Z006
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MA=110.31 GeV, M,= 110 GeV, tanp=45 LO order cross section
o g e00OE T e Atlas : tanf 15-50
Rz 518000 L7001 [ m, 95-130 GeV
140001
120005_ h/A signal . ) n pT>2OG€V
10000 S * 2 jets p=>10GeV
8000 ] * 1 b-jet (p>15GeV)
6000 s ‘M,
4000 E . LL- 1an ation,no hadronic
o) R x10
8 % 100 110 120 130M m [114095 Me\}]ﬁo Full detector simulation
Corresponding to L=300fb"!
*Background bbZ—bbuu

tt —bb *good muon momentum resolution makes Higgs
Hu .
77 —>bbuy Mass peak stand out on a falling background

Simonetta Gentile, Engin Arik's memorial, October 27-31 2008, Istanbul.
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Rty Discovery contours
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40F
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» In the region M ,< 135GeV
neutral MSSM Higgs production
is dominated by h/A

» In the region M > 135GeV

the production 1s dominated by H/A

©

nepr-»

:IIIIIIIIIIIIII|IIII|IIII|IIII|IIIIIIIIIIIIII|IIII
%D 95 100105110115120125130135140

m, [GeV]
ATLAS
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L s /I hicher mass range

i B00E Sigma 6.3 +4.8e-03
700F E H
B0DE E - | R '
c bbA —> pu 3 -
500F = G H o (PO000 —e— b
E m, = 200 GeV :
400& tan(p) = 30 E
300F E
200 =
. 00F | = -
A ?:J_M oL "using NLO &
L Y0O 150 200 250 300 350 400
A e (GeV) »/+udcs background
T tan3= 30
preliminary p
A boson mass (GeV)
(GeV) 110 130 150 200 300 400 Generators:
Natural width 2.16 2.48 2.80 3.60 5.61 8.46
Reconstructed 0 || 2.50 £0.02 | 3.83 £ 0.03 | 4.11 £ 0.04 | 629005 | 102+02 | 150 £03 h/A/H SHERPA
Reconstructed 109.818 120.738 149.796 109.589 298.82 30037
mass + 0.006 + 0.005 +0.006 + 0.005 +0.04 +0.04 tt MC@NLO
/7 PYTHIA
preliminary *bbZ AcerMC/PYTHIA
ATLAS Collaboration,

Expected Performance of the ATLAS Experiment,
Detector, Trigger and Physics,
CERN-OPEN-2008-020, Geneva, 2008, to appear.
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: L/ sgepRslection - Trigger One u with pr >20 GeV and 2, p; > 20 GeV

# "\..\ i oy T T T [ T T T T [ T T 1T T T

< 018 ATLAS '] 2 T T AT RS _

= s E z S ' TTATLAS
2 - —— bbA m, =200 G2V = F —e—obA, m, =200 GEV ‘; 1:" el ]
T 030 Z+ight jets __ E L Zeght Jetz a :__- ——DbA M, =200 GaY
% 0250 —— Z+bjets 3 e 10'g f 2l E 2 0 E.-— Z+ight [ets k

= it 3 w F —=z=z -T:: i ——- T+l jets
T oas —— W ] 2 107 E = 06 —zz .
’ F - = WW

10°F - 0.4 .
o2 [ .
1':"‘7T 1 2::| 1 [ 4::| L9 : L ]
E1'1_'I|5': [GEI'\-'IJ "|..1:I 1 T 5 T ) L1 é [ IE. L1 I1I:I

IP3DSV1 weight Mumber of b-jets ! event

ET . . <40 GeV

miss b-tag weight >4 a) O-b-jet b)> 1 b-jet
. . ok | ATLAS gmsz—u%l””W”IIM&MM
prellmlnary g 014 —-—;EE}::TE:::'U GeV %D.M:— :.: ;i jr:?: 200 GeV
. Npq2f —Erbjes S0.12F it
b)Z 1 b_-]et Eu.m =z oo —z
< 008 Zn.: -
0.06 .08 f
0.04 0.04f
preliminary  °0Rdaaleimecpd il
COHG 2 04 05 08 1.0 % "fo0 oo 300 400
Isindd,, Y 0*(Gev)

sin A gt <0.75] 3 Piet < 90GeV



NN High mass analysi

i Istituto Nazionale ! 2 'g'?-s
u “'Aﬁﬁijfgis dﬁ/lded in two independent branches:

."..-- By

e *+ A) gvg;xt& @ﬂth 0 reconstructed b-jets in final state

_.'1."-._ 'f-:"- ﬂ*,?.-B} ¢ vents. Wlth at least one reconstructed b-jet in the final state.
+; _-aEmﬁi«ﬂfscbvery A)+B)

= Sigtfa ents considered in Am=m,*206,,

Bacl%‘ground sideband estimation from data

reliminary
0-bjet A+H , P
bjets > 1b-jet
TR B AR |
a) EEZL:;‘:;MLM gmﬁg— b) Cloon ATEAS |
m,=150 GeV E=dl ww ] - - Z+ jets
. 2z E E 10%F 5
m,=200 GeV 3 1= :
m, =300 Ge‘u’ L 1[}3' ]
=150 GeV E
: ° ] tanp=30 L=30fb!
10° 102 :

—_
=

1

150 200 250 300 350
My ! . . My (GeV)

preliminary

Z+jets dominating ttbar Z+jets dominating
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& N o2 Discovery Potential g
i, >~Sighali'crosss'ection uncertainties 17%
| >Systegnatlc experimental uncertainties based on detector expected performances:
‘€.g. muon efficiency, muon PT scale, muon resolution, Jet energy scale,
ﬁ Jet _cne_ljg_y:resolutlon, btag efficiency, b-tagging fake rate.
=2 Based on detector expected performance 10-20%

Large systematic uncertainties demand for
data-driven method background estimation

prehmlnary Combined 0-b-jet and =1 b-jet analy51s prehmmary

(=X
i:

E f]LI : | TTTT I TTTT I LI I A#LAS : % - I:II | T TTT | T TTT | TTTT | T T | | TTTT | T :

C 1 3 95% CL exclusion contour ATLAS I

§ r 5o discovery confour - a1 T E-EI_— ax -

& 50— . 1 5 °0F m™ - scenario .

‘g - My, — scenario d 15 .

© 40F L=10f" g ™ 4 2 a0f =

5 F & L=301h 1& F ]

a [ 5 : 12 .

= 30 -1 & 30 .

C Combined Analysis 1% .

20 v Without Systematics =4 = 20 . .

z C i . . . C = Combined Analysis -
L5 A 10E ----- With Experimenial Systematics o= T Mo Theorstical Uncertainty ] AA
I - Theoretical Uncertainty . - — With Theorstical Uncertainty ' I
A D C L1 1 I 111 I L1 1 I [ I I L1 1 I 11 1 1 I L1 1 1 I 1 1 I_ C 111 | I 11 1 1 I 11 1 | I 11 1 | I 11 1 | I L1 1 | I L1 1 | I L1 | n A
S 50 100 150 200 250 300 350 400 450 g 100 150 200 250 300 350 400 450 =

m, (GeV) m, (GeV)
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»High rate but difficult from background

» bb H/A ->bb 171 covers
large tan3 region

»Hadron/leptonic: bbH—bbtt—e/u+jet +E ™S
Higher rate of full leptonic channel
(lepton Br(t— £ v, v ,) ~0.17)
» casier detection of full hadronic channel
. * good coverage of MSSM parameter space.

> Full leptonic: bbH—bbtt— ey +EMiss
Lower rate than full hadronic or
hadronic/lepton Br(t— £ v.v ;) ~0.17
clean signal and easy to trigger

: *Discussion on full leptonic channel New
¥ See also ATL-PHYS-2003-009
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L( Higgé'eﬁ*lass reconstruction using
- collmear approx1mat10n

e preliminary

= + 'Apprbiimétion method requires A R DR AR I~
- excellent missing E resolution S [ ATLAS 1 ¢
* Mam =~ - — Gaussian fit =
background:Z-+jet, ttbar,Zbb E 3 1=1194GeV | S
1Qe or G=246GeV —
+ Analysis: 2o E
+ Trigger Single or dilepton - - E
+ At least one b-tagged jet - ° .
+ Njet <3 cut tt background = E
+ Dilepton-mass and missing energy — —
Cut tO Veto Z Hee and Z Hl'l’u : | I - | | 11 11 | I | 11 1 | | 11 11 | i M :
+ B Mis % 50 100 150 200 250 300
+ AD,, m;; [GeV]
+ Z —7171 estimated from data X =D,/ Prs
+ Asymmetric mass window cut 0<x<1 — m,,
ATLAS Collaboration, e

Expected Performance of the ATLAS Experiment,
Detector, Trigger and Physics,
CERN-OPEN-2008-020, Geneva, 2008, to appear.
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Jet Energy scale/resolution

--H1gh M rarrge tt background dominant
- _Domlnat Systematlc Uncertainties

bb H/A 2bb 17 2/

b-tag efficiencies =30 fb-! T
prehmmary preiiminary
() t T o 1 <O T Tttt T
E 40 K&)7 - .l BHow - E S0CATLAS — —~ MHo
A Wzom G - m,=300 GeV Wz
w35 2 Oz-m 3 § 40__ta2[3—20 CZ-pp
S 30 Sjgoee g o= LIRS Clz-see
e F : 1€ [ ttbar
S 255— B W+ijets 5 = 30F —rnil
B 20 m,=130GeV ] B |
" 15E tanf=20 1 0 -
8 10F ATLAS 3 8 |
S 3 G 105
OE L1 1 L1 1 1 I - I - - I E I |
0O 50 100 150 200 250 300 O 100 200 300 400 500
me, [GeV] m,. [GeV]

S
-~

npr-»

X=Prs/ Pra
0<x<1

m,
= u
X, ' X,
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+ Dlscovery of Higgs boson in the m ™2* scenario is
' pOSSlble for m,= 150 GeV and tanf} > 20 , for m,=275 GeV tanf3
>35 and m A-300 GeV for tanP > 45 with integrated L= 30fb!.

Significance
H
o

=
o

tanf = 45

= ATLAS

\s=14 TeV, 30 fo!

—— Exp. Systematics only T
--a-- +10% o(tt) Uncertainty
Theoretical Uncertainty

100 150 200 250 300 350 400 450
m, / GeV

preliminary

A A

- T

L

A

5
60— T PEARE ]
- ATLAS \[s= _14 TeV 30 fb1 i
505 by hiHIASTE—s 2 1 + 4 v E
40? 5 ¢ Discovery *
301 -
- m*? scenario A
20; ________ Exp. Systematics only
L 0;’ ----------- +10% o(tt) Uncertainty -
- Theoretical Uncertainty -
B Ll I | ‘ L1 1 | ‘ L1 1 | ‘ | ‘ L1 1 | ‘ | 1

077150 200 250 300 350 400 450

o m, / GeV
preliminary



L/ v SUSY & Hiocos interplav
s QUL & 1112 ZS 1nterpld
S If SUSY klnematlcally accessible, then real production of

, s §.P?!1_j§1cles.
+nggs 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 —y0%%,— 4 ££X

Pioneering papers: H* —y0y*— 3 X

[1] ATLAS Coll., ATLAS detector and Physics Perfomance, Vol.2 p766

[2] F. Moortgat, S. Abdullin, D. Denegri”. hep-ph/0112046

[3] M.Bisset, F. Moortgat and S. Moretti “Eur.Phys.J.C30:419-434,2003.

[4] C. Hansen, N. Gollub, K. Assamagan, T. Ekelof Eur.Phys.J.C44S2:1-9,2005.
[5]



I I WO
= ! ok
P I
1 F oot A
£t A Y
r - A7

. _»Assume a classical production Mechanism

ol i I
: e i .-':_."'-
W % e X :-.._l:_:.
SRR S R
gt = o TR
~=»Decays
— e

4 isolated leptons (e,u)+ E . ™

™

-\____-'

21 powerful signature against the
SM + SUSY backgrounds at LHC

intermediate sleptons
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' ; AH —x°, 34X % 34— L+ Emiss
/=en

S s

L AH Y X, A L B
' G(pp —>H/A) Br(A,H —4 ¢ *+N)

tanf3 = 20
600 500 M ,=500GeV
= I M
O
2 a0 F H N\ 400
2(\1 AW, i % ; ¥
200 10 200
O % Y PP e e e e . P
X2 X2 —600 —400 —200 o, 200 400 500
u [GEV] X34 X3.4

M.Bisset,N.Kersting, F.Moortgat,S.Moretti,arX1:0709.10029[hep —ph]



INFN ~Choice of Bench mark po
L/ euiors )
| To choose representatlve points in the search
AMH- ' — 4 ¢

+ m,,= 175 GeV
The follawmg characteristics + m,=4.25GeV
> H1gh branching ratio in + my= 500 GeV
X02x"2 + M_ .=1TeV
squark
%%2,3.4%"3.4 + A,=0
AT %on + AF0

» “High” branching ratio in
X2 = X1l L Point 1 M, =500 GeV tanf=20

MSSM representative Points ﬁ;ﬁﬁ S%ﬁfﬁf&iﬁgﬁﬁzzﬁéggﬁv

MSugra representative Points o ., M, =600 GeV tanB=35

Point A M;=125 GeV tanf3=20 M,=100GeV M,=200 GeV u=-200GeV
Point B M=400 GeV tanf3=20 M~150GeV M = 250GeV m,=800GeV
M, =165GeV sign(n)=+1 A,=0 M =1000GeV
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A 7 4 E 9.8 echarge and flavour
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Background —> 4 / *Impact significance
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o - . 1 /1
77 >4/ tH  +c.c. 1st high energy lepton p;“',

2nd high energy lepton p.*
.PT JetMin > ZO GeV

Nit £ 5 Pt >20 GeV
(with 1 track)

Reference points: ( same BKMM)

1) MSSM Point 1 M =500 GeV tan3=20
2) MSSM Point 2 M ,=600 GeV tanf=35
3) MSUGRA Point A tanB=20

4) MSUGRA Point B tan[3=20
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Sef]Dlscovery plots at L = 100 fb!
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‘ L=1001b"
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m, GeV

+ The discovery region for
A/H—-Y, %, —4 7+ Emiss

can be accessible only after
L=300fb"!.

+ No clear discovery
possibilty at lower
luminosity

+ The background are mainly
7.7 and slepton pair and
tt pair.
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»Discovery accessible also with L=100fb-1.
The remaing background are mainly ZZ and tt pair, direct y x, tH*
production is not neglegible
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Analogue production mechanism for H*

T

Analogue decay mode:
H* = 123" 112" =31 + E™

Final state: Only 3 lepton

+another lepton from a top decay

» The range of discovery is enlarged,
extending the search to all MSSM Higgs(H/A/H?)
respect to neutral H/A, a discovery can be reached

also with L=1001b !
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B Atlas 1s preparmg for first collision data.

+ The sea,rch for MSSM Higgs can full exploit the design of
ATLAS experiment: excellent tracking , EM calorimeter , -
specfrometer resolution,Missing energy reconstruction and b
——and 7T tagging capabilities.

+ Discovery potential of MSSM Higgs boson has been
estimated by ATLAS .

+ A early discovery of a neutral MSSM boson in some

channels (e.g.bb h/A—puu, Tt ) looks possible with integrated
luminosity =10 fb!, i.e. after only 1-2 year of data taking.

+ First data has the possibilty to exclude/or confirm the entire
MSSM

+ Others decay channel (as X, 5 4° X, 3.4") can be explored later
for unexplored region of parameter plane and first results can

be achieved with L =100 fb-!,
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