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Outline
s Non—-SM Higgs searches at LEP

s Search for the SM Higgs at LEP

s Electroweak data and the Higgs mass

Not covered here:

= Latest news from the Tevatron (talk by B.Tuchming)
= Studies/Prospects for the LHC (talk by P.Sphicas)
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Non-SM Higgs searches

Fermiophobic Higgs
* h? —> vy

Invisible Higgs
e e.g. h® —> neutralinos

Flavour independent Higgs
e h0 —> ggbar

Charged Higgs

e H* —> csbar or tfv_

Neutral Higgs bosons of the MSSM
e ete- —> hZ/hA h/A —>bbbar

Nikos Konstantinidis Status of Higgs Searches




L EP Combined

Non-SM Higgs resuilts

For SM cross-section
1. Fermiophobic m,>117.2GeV
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Charged Higgs results

. Independent of Br(H->1v)
3 L3 preliminary My > 78.6GeV
10°L ee. Expected background Br(H—1v)=0
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MSSM neutral Higgs results

LEP 88-209 GeV Preliminar

= EXcluded for all tanf3
< ;= e m, > 91.0 GeV

e m, > 91.9 GeV
Excluded

by LEP

s [he range of tanf that
O Is fully covered depends
on the theoretical upper

bound on my,
|naccessible
h
O 20 40 60 80 100 120 %40
m . (GeV/c")
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Effects on m, Upper bound

s [wo-loop corrections
6 pushed the m, upper
m," scen., FH1.0 bound up a few GeV

mhmax scen., FH1.3

m,", FH2.1, m =178 GeV

old LEP upper bound (1999)

| Amh I AMt

max _
- m ™, FH2.1, Mg o, =2 TeV

m, = (178+4.3) GeV

Current exclusion is
0.8 < tanb < 1.8
(was 0.5 -> 2.4)

s Almost no exclusion
for Mg sy = 2TeV

~
IIII|IIII|IIII IIII|\III

80 90 100 110 120 130 140 150 ipgls]ifer=ld el g[S (o] gl MY
m, [GeV] limit? (talk by J.F.Grivaz)
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The SM Higgs search @ LEP




Reminder on confidence levels

s Many channels/properties to combine. Strategy:
o Assume a signal (e.g. SM Higgs: m=115GeV)

o Put all the properties of signal/bkg in one
(e.g. Likelihood Ratio: Q=L(s+b)/L(b))

o Use a large number of with bkg only or signal+bkg,
and find the distributions of ¢ (frequentist approach)

s Find and then

background
- - - - signal+background

(1/N)AN/d(-21n(Q))
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The SM Higgs sa
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Nothing observed by DLO m,,(GeV/c’)
I DELPHI (b)
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At m,=115GeV: )
o ALEPH: 2.76 (<56) ]_0_2
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The SM Higgs

(b)) LEP

m,=115 GeV/c?

LEP 200-209 GeV Tight
-+ Data

D Background

Golden-ness of candidates Bl Signal (115 Gev/c?)

al  >109 Gev/c?
18 4
14 1.2
2.9 2.2

Events/ 3 GeV/c?

120

In(1+gb) m,rec (GeV/c?)

Overall, numbers consistent with Higgs production at ~115-116GeV
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Candidate 54698/4881

s Properties
Two clear b-jets (dec. length, inv. mass of tracks in vertex)

Event well-measured: P .. in direction of jet with p from: vertex
Planar event, as in threshold production of two heavy particles
b-jets: 55GeV & 59GeV, like in a decay almost at rest

Non-b jets: 43GeV & 49GeV, like in a Z decay almost at rest

Raw invariant mass of non-b jets 92.3GeV

non-b jets: leading parton effect, low multiplicity (g vs. gluon)

= Impossible to be a WW, almost impossible to be bbgg,
very unlikely a ZZ*—qggbb and if it is...

» One candidate is not a discovery, but if my~116GeV
this was the first Higgs ever observed!
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Electroweak fits to the Higgs




E/weak data and the Higgs
020~ 0.13D0.13D 0.08

A 10% measurement!

exp. AM, Aa(M2)

5 —
Aochad -

¢ i —002761:0.00036 W = ~30% improvement

& i - 0.02747+0.00012 | f:
3 eeeincl. low Q” data [ff¢ wrt 4 Years ago.

0.28=0.14® 0.15®0.19

1 Excluded '
20
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Nikos Konstantinidis

Determining a/(M53)

s Detailed scans of ete-—hadrons
from BES-II, CMD-2:
A(Aa4)): 9.0x104 — 3.6x10

= Using PQCD down to 1.8GeV
A(Ag,.o>) = 1.2x10

= Soon, results from DA®NE
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The top mass

CDF Run-II preliminary

CDF Run 2 Preliminary

New DG measurement on Run-| |+j sample
using event-by-event likelihoods

_ Dile.pt-on 175.0 174 +34 (L=.:z;spb"J

2
Measurement Mo [GeV/CT]
CDF d|'| ’ 1 6?4 +11.4 _ Lepton + Jets: Mult;var.iate17?.6ig:§-._|-§:§. (L= 162pb7)

DD di " 168.4 +12.8

] s . -
CDF |+j 1761 + 73 ;Lepton + Jets: Template 174.9+7-1+82 4= 152007

DD 4] 180.1+ 5.3
CDF all- 186.0+ 11.5
y°/dof = 2.6/4
TEVATRON Run-| 178.0% 4.3

]Lepton + Jets: DLM 177832282 1= 162007

IWorld Average: CDF+D0 178.0+ 43 {Run | only)
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My, [GeVic?] [ TEVEWWG 04 ] A lot of effort on Jet

Energy Scale for Run-I|
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Sensitivity to A(logMy)

Winter 2004 log(m,) from Exp. error

Z widths 0.30
M, 0.23

SinZ0 0.18

s Asymmetries are most
el sensitive, equivaient to
Sin“0cF Q) AM,, ~25 Mel/
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Future Prospects

x Assuming no discovery before 2007, emphasis
will be on electroweak fits

s In "Physics at LHC — 2007/ expect:
o Uncertainty from o negligible
e Am, ~ 3GeV
e Amy, ~ 25MeV

= [his will give

A(log,, M,,) = 0.10(exp) ® 0.09(top) ® 0.04(c) ~ 0.14
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Summary.

s Legendary contribution from LEP to the Higgs

e SM Higgs > 114.4GeV @ 95% c.l.
e The SM Higgs saga still adds some spice to future prospects

e If m,~116GeV, then LEP saw the first couple of Higgs bosons

s E/weak data continue to tighten the my. range

e log(m,)=2.05 *+ 0.20 » m, < 237GeV @ 95% c.l.
e Tevatron (m,, m,,) main input in the next three years

Predicted (GeV) Observed (GeV)
W mass 80.386 = 0.023 80.425 £ 0.034

Top mass 178.5 £ 9.7 178.0 £ 4.3

Higgs mass =@ 113 + 62 - 42
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