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Masses for the MSSM Higgs Bosons
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MSSM parameters are based - m, tan=30
on mk__._ scenario F T m, tanB=10

All three masses are almost
degenerated @ 130 GeV
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Higgs production @ LHC
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Higgs production @ LHC

Higgs mass & cross section depend on MSSM parameters m, & m,

A0 mass, tan(B)=50, sgn(u)=+1, A0=0 oxBR(gg—bbH-up) [fb]
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signal for h,H,A— pu

signature in the detector:
invariant = 2 isolated muons with high p;
mass

m,

= 2 b-jets with low py,
» low missing transverse energy




Main backgrounds |I

DrellYanZ/ vy *— U U
‘ ® Nno b jets

~35p
(m,,> 110 GeV)

(m,,> 11% GeV)\ b-Jet

top pair production
bbZ/ v "—bb u U

® high missin . . -
g 9 ® kinematics similar to
energy due to signal

neutrinos = irreducible subset of
Drell Yan (=2%)



signal & backgroung @ 1 fbl

basic muon identification:

H® A%y, tanB=50, MA=150, 1fb"" Level 1 trigger & HLT

oo passed
Il Drell-Yan

B zzewz e two muons of opposite

— charge

muons have pT > 20 GeV

efficiencies:
Signal:
Zbb:
Drell-Yan:
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muon isolation

M. Muons from Higgs

Jet
/ decay are isolated
/ ”

Muons near jets Y
AR < 0.3 from W decay ®

— Signal muon isolation:
~—Zbb

— Drell-Yan
¥ Eiso = <

Z (PTracker + EEcar + EHCAL)) — pu <10 GeV
AR<0.3

number of events

efficiencies:
Signal: 76.7 %
Zbb:
Drell-Yan:

normalizea




missing transverse energy
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normalized number of events

<40 GeV

— Signal
—Zbb

— Drell-Yan
—tt

Mg (GeV)

cut on missing transverse
energy to reduce tt-bar
background

F <40 GeV

efficiencies:
Signal:
Zbb:
Drell-Yan:




jet veto

et Energy Resolution in this area =15 - 20 %
] gy

veto against high E. jets to
— Signal further reduce tt-bar

— Zbb
 DrellVan background
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no jets with E/% > 45 GeV

efficiencies:
Signal: 87.5 %

!ﬂhgﬂ!l] E: Zbb: 84.3 %

50 60 100 Drell-Yan:




normalized number of events

b jet tagging

impact
parameter B -

deca
poin

P Jet direction
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Discriminator - Track Counting

at least one tagged b-jet demanded
to reduce Drell-Yan background

events with the nd highest 3D-

impact parameter significance >
1o are selected

relatively soft cut to keep enough
signal statistics

efficiencies:
Signal:
Zbb:
Drell-Yan:




signal & background

The profile likelihood method is used to calculate the probability
of a discovery or an exclusion of a signal

" o H°, A’ 5, tan=50, MA=150, 1fb™
H’, A’ Suu, tanp=50, MA=150, 1fb™’
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potential @ 1 fb!

——— simulated for different
S0 excess masses of the Higgs in range
. of M, =130 GeV - 180 GeV

DO Preliminary, L=1.0-2.6fb"
combined MSSM Higgs searches

likelihood ratio is used for
exclusion

95% C.L exclusion

tevatron exclusion limits can
be significantly improved

preliminary — with 1 fb!

LEP 2000

for discovery higher
100 120 140 160 180 . .
m, (GeV) statistics are necessary




conclusions

early channel to improve exclusion limits @ 1 fb-! for
= Higgs masses from m =130 GeV up to 180 GeV
m tan 3 > 25

m higher integrated luminosity will make a discovery possible or will improve the
exclusion limits further more
studied backgrounds

m Drell-Yan
m irreducible Drell-Yan Zbb
» top pairs

aspects we are currently working on

= alternatives to b-tagging







cut flow for 1 fb!

H° A° Zbb Drell-Yan tt

Neve € (%] Neve € [D]| Neve € [%]| Neve € [%]|  Neve € [%)
No cuts 265.7 100.0(271.6 100.0|1050.0 100.0]35000 100.0 840000 100.0
L1 253.3 95.31255.3 94.011038.5 98.9127479 78.5289629 34.5
HLT 246.6 92.81244.4 90.011020.6 97.2125711 73.5|139854 16.7
Ny, 203.2 76.5|198.7 73.2| 956.0 91.1|16558 47.3| 39551 4.7
p isolation | 155.9 58.7(152.5 56.2| 698.8 66.6|13290 38.0| 13498 1.6
Nhits 155.0 58.3[1149.8 55.2] 694.1 66.1|13126 37.5( 13370 1.6
M pr 151.4 57.0(144.8 53.3| 646.3 61.6[12592 36.0 9004 1.1
Er 132.4 49.8(126.7 46.7| 544.9 51.9]10560 30.2 2845 0.3
Jet Evp 128.0 48.2(118.1 43.5| 528.7 50.4]10024 28.6 1581 0.2
b-tag 64.6 24.3| 63.8 23.5| 280.9 26.8 2508 7.2 1451 0.2

YA WWw WwWZz Wt

Nevt e [%] Nevt e (%] Nevt e (%] Nevt e [%]
No cuts 16100.00 100.00 | 114300.00 100.00 [ 49900.00 100.00|62000.00 100.00
L1 2023.07 12.57| 19257.69 16.85| 6995.98 14.02]19468.15 31.40
HLT 1136.72 7.06 14175.78 12.40( 4595.79 9.21 (11466.27 18.49
n, 767.20 4.77 1392.23 1.221 1130.24 227 2213.77 3.57
i isolation H71.58 3.55 836.48 0.73 815.87 1.64 631.94 1.02
Nhits 564.33 3.51 830.75 0.73 805.88 1.61 620.01 1.00
i pT 425.06 2.64 518.50 0.45 618.76 1.24 382.87 0.62
FEr 263.25 1.64 408.21 0.36 391.72 0.79 155.00 0.25
Jet Er 224.61 1.40 389.59 0.34 356.79 0.72 132.48 0.21
b-tag 114.32 0.71 77.35 0.07 124.75 0.25 115.26 0.19




fitting & calculating the significance

fit background-only model to S+B experiment fit signal + background model to S+B experiment

IIIIIIIIIIIIIIlIIIIIIIII ITT

IIIITIIIIIIIIIlIIIIlIIII 1T

| TN TN U T W Y YO TN Y O T T T W N TN U U U Wl 0 Y Y 1Ll ? 'llllJJLlll—l--l"f"‘..““.""
120 130 140 150 160 170 0 1 120 130 140

The profile likelihood method is used to calculate the probability
of a discovery or an exclusion of a signal




hBjet Pt1
Entries 695
Mean 11.54
RMS 9.105

hBjet Etal
Entries 695
Mean  -0.02083
RMS 1.226

Events
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B-Tagging performance (track-counting algorithm)
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Very low b-tag efficiencies for low E,and a mistag efficiency which needs to be
considered

Alternatives should be studied



misalignment
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