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Prologue — August 2000
Mass Distribution
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LEP combination

Significance vs Time
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Probability Density Distributions
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Each Experiment : m =7 75.6GeV
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Candidate weights @ m,, =115 GeV

Expt E., Channel | M® (GeV) In(1+ s/b)
@115 GeV
1A 206.7 4-jet 114.3 1.73
2 1A 200.7 4-jet 112.9 1.21
3]|A 206.5 4-jet 110.0 0.64
4 | L 206.4 E-miss 115.0 0.53
5|0 206.6 4-jet 110.7 0.53
6 | D 206.7 A-jet 114.3 0.49
T1A 205.0 Lept 118.1 0.47
8 |A 208.1 Tau 115.4 0.41
9 1A 206.5 4-jet 114.5 0.40
10| O 205.4 4-jet 112.6 0.40
11| D 206.7 4-jet 07.2 0.36
12 1L 206.4 4-jet 108.3 0.31
13| A 206.5 4-jet 114.4 0.27
14| A 207.6 d-jet 103.0 0.26
151 0 205.4  E-miss 104.0 0.25
16 | A 206.5 4-jet 110.2 0.22
171 L 206.4 E-miss 110.1 0.21
1810 206.4 E-miss 112.1 0.20
19| D 206.7 4-jet 110.1 0.20
20| L 200.4 E-miss 110.1 0.18
Pedro Toineim-Diad Higgs beson searchas at LEP Fage 9

July 10, 2001




Background fluctuation probability:1-CL,
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e background fluctuation probability
at my, =115.6 GeV: 1 — CL;, = 3.5%
e at the 95% C.L.:

mp > 114.1 (115.4 exp.) GeV

ALEPH PS¢ 7 1148 {nm

Padre Teistira-Dias Higgs boson searches at LEP Page 14
July 10, 2001




o] o & > 722 0\

NEEEEF T DREEREE B3 @RAL LEP
Nov 2000 | 6.5 x 10~* 0.68 0.068 0.19 |4.2x10°°
Published | 2.6 x 107° 077 OS2 10820 0.035

Table 2: The background probabilities presented in November 2000 and 1
published later in Ref. 7, 8, 9, 10]. The combined results are also show

11].
=l "
+10~16 pb /285 T-9s@ir:
: smsiﬁu‘i‘ly improved } thorough Tevision of
- better umdur&‘lﬂsﬁna Mqﬁ,g‘;g Pmcealures

+ prefered mass 115.0 - 115.6 gev




SupersSymmetric Higgs

hE R AT L
Searches for:

etee—+h2 Just like SM
h = cc, ge, WW, AA also considered
and: flavor independent search

e'e -+ hA phase space °
mass limits worse by ~70GeV
hA — bbbb, bbt T LHw G
Note 200)-0%

Limits in MSSM Parameter Space: July 200]
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Constrained MSSM

m,-max benchmark

- not excluded at large tanB, m,=m,:

-+ h 2 suppressed
-+ h A slow threshold rise -3°



Constrained MSSM

no-mixing benchmark

0.7 <tanB8 < 10.5 excluded
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Charged Higgs, H*

Assume B(HT — c8) + B(Ht — 71v) =1

=» ete” - H"H™ — cSs¢, cs77 o, 77wr 7

e L3 observe a large excess in the 4-jets channel
=» compatibility with ALEPH, DELPHI, OPAL
is being investigated.

LEP 185-208 el
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charged Higgs mass (Gevic)

LEP combined search excludes (95%CL)
mp= < 78.6 (78.8 exp.) GeV
for any B(H" — 7v)
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Constrained MSSM

no-mixing benchmark

Not Excluded Yet:

. light A, small tanp :

hZ2-AAZ
A % bb not allowed

Possibly excluded by H* search
.But H' -+ WA possible

- heavy A, large tang :
m, > 774.7GeV not accessible



(my, tan 5) plane: ~ =» scenario designed to

suppress h — bb

=> previous exclusion (at right)
based only on h — bb, 777~

=» new flavour-independent searct
= cover h — cc & h —qg

M R G R = All points excluded @ 95% CL
0 TT00 200 300 400 500
m, (GeV/c)
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Flavour-blind Higgs searches

=* h — qq, g9
dedicated searches, not relying on b-tagging:
e improved sensitivity if supressed h — bb
e less model-dependent search results

For SM Higgs ¢ and B(h —hadrons)=100%:
o my > 112.9 (113.0 exp.) GeV

LEP PRELIMINARY

‘HZ FLAVOUR BLIND HYPOTHESIS s <209 GeV |
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e e o e s s
| ==z expected for background

XSEC/SM =BR(H —hadrons)
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Constrained MSSM
larege-u benchmark

M,,.,=400GeV, u=17Tev
M -4006&1! m_=200GeV
4 < m, < 4ODGEV X, =-300GeV

h -+ bb suppressed for tanB>20
Flavor-independent hZ Search

helps to exclude the entire region
up to tanB<50 at 952 CL!




Invisible Higgs

eg, h—xx (x=LSP)

Search forh — inv. + Z — qd, {74 :

e acoplanar jets / leptons

e my > 114.4 (113.5 exp.) GeV

Upper bound on production cross-section:

(for SM Higgs o, and B(h — inv.)=100%)
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EW Measurements @summer 2007
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