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Luminosities at E,,=189 GeV

LEP 2: Year ECM
Luminosity/Experiment

Ecu

* ALEPH:
* DELPHTI:
° L3:

* OPAL:

1996 161 10 pb
1996 172 10 pb
1997 183 55 pbr

1998 189 175 pb
1999 192 30 pb

1999 196 ?
Detailed Luminosities
189 192 196
170 pb™!
158 pb!
176 pb!

N

187pb!

J

N
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Desperately seeking for a Higgs boson

Moriond 1999

Measurement Pull Pull
3-2-101 2 3

m, [GeV] 91.1867 +0.0021 08
r,[GeV]  2.4939+0.0024  -.81
Gy [Nb]  41.491 +0.058 30 o
R, 20.765 + 0.026 69 =

oe 0.01683 £0.00096 .71 =
A, 0.1479 + 0.0051 23 L
A 0.1431 £0.0045  -.81 =
sin°g'°"" 0.2321 £0.0010 .54 =
R, 0.21680 +0.00073 1.26 —
R, 0.1694 +0.0038  -.75 =
AP 0.0991 +0.0020  -1.88 —
A 0.0712 £0.0043  -.53 =
A, 0.908 +0.027 -.99 =
A, 0.651 +0.030 -.56 =
sin®0S”  0.23109 +0.00029 -1.61 —
sin“e,, 0.2255+0.0021  1.07 =
m, [GeV] 80.448 +0.062  1.20 —
m, [GeV] 174.3 + 5.1 54 =
Ao (m))  0.02804 +0.00065 -.08 |
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Fit to Electroweak PM

a(s) = a(0)
1- Aalep (S) - Aahad (S)

The leptonic contribution has been calculated to third order.

The 1995 evaluation of the hadronic contribution (Eidelman, Jegerlehner)

based on experimental input is challenged (Davier, Hocker)

by replacing some experimental data taken at low energies by

precised QCD predictions that are tested in recent studies of hadronic decays

2\-1 2 95% C.L.
a(my) | Ad,y(m;) m,
m, <
i 0.02804 +79
Eidelman, 128878 76", 234
Jegerlehner | +£0.09 £0.000615
'95
Davier, 128905 0.02784 9363 219
Hocker +0.036 | +0.00026 -
‘97
(5] 1 | T I _ .
o I e
had i o Burkbard, Pietrzyk 95
| —. DEED-':LEE' D‘UDE& ; £r :".;1u.:|:'|n. E.:';i]qluni'u]d 05
bt 0.02784:+0.00026 | e ':]':_‘:T:m P —
i N —+—a— Davier, Hocker 97
1, Grooke etad, B8
N +ed Erkr B
=] I I I Davier, Hockr 9B
2 i -_";L::,”.I;M'l boe0Y
0 Excluded Prellrnin.‘-_'lry-
10 10° 10°

m,, [GeV]

Higgs Hunt at LEP 200, E. Gross, W.I.S 4



Do We Expect a Higgs Boson?
New Physics Around the Corner?

800 1 [T T[T T[T T TT ][]
600 m, = 175 GeV —
> _
o o (My) = 0.118 ]
= 400 —
= _
Triviality _

200 — — } SM

susy { B acuum Stability Higgs
Higgs oL Lo v b g I

109 109 109 101% 1015 1018
A [GeV]

.. If a Higgs is discovered at LEP
then there is New physics around the corner
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{ SM Higgs Production

Bjorken- :
HiggsStrahlung WW and ZZ fusion
e Ve ¢°
W y4
........ H
W Z
(o4 {,-e E:+ e
R |
e my=109 GeV
Al oo
= I. =1 | | | - l—I _I ] ]
= = | | | | ! =
g E || Ecm=200GeV -
a(e*e‘ - HZ):O.pr E | :
m, =95@E,,, =200 W [ = = ='
“;__1:I | i | | i |Iﬁd
) 1M} 110 1200

MH ((sev)

Cross section of fusion channels is

(almost) hopeless. For a 125 GeV Higgs boson
produced in the WW fusion channel,

2 events are expected with an integrated
luminosity exceeding 1000 pb-!
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[ Higgs Decays to bottom quarks J

() " o I T . T ]
A Higgs boson ; T o
=1}
decays é
=
>85°/o o bb 55 ! ot ’
. . ’ cc au-.f:-s‘-:-:«!-*-'ﬂ-t-::.:-:r..f ...... 4 ‘*"‘;;.:%}é
* B-tag is essential 7 &
to tag Higgs e o
g Aigg o) W
inthemassrange ... ... . .. /A ./ &
60 70 &0 90 100 110 120

accessible at LEP. M, (GeV/c?)
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b-tag

Background efficiency

Background suppression using b-tagging

..................................................

-----------

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Efficiency e" e — hZ

/

=
[a—

B jet iénpurity

0.06 |-

0.04 fovoe ,

0.02 [ /

o o1 02 '013'.' | '014'.' 0.5
B jet efficiency
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{ Search Topologies

+ H - bb(~85%),7" 1™ (~ 8%)
+ Z - qg(70%),vv (20%),
e'e +uu (6.6%),7°17 (3.3%)

- Energy-momentum conservation

Z—)El

 The 2 most probable b-tagged
jets recoil against a di-jet

Four jets
\ compatible with a Z-boson
H—-bb - eff 30-40%
~ Z_)V;\; * The recoil mass of the

2 b-tagged jets is compatible
Missing with a Z boson

Energy hA
/ \ - eff 30-40%

H—bb

+_ + - * 2 high energetic leptons
Zoee, with a mass compatible with
a Z boson recoil against

Energetic 2 je’rs.
Leptons
\ * Clean channel, high eff ~50-60%
H—bb
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{ Backgrounds: ZZ, WW & qqy }
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The most severe background is the
91 GeV Higgs-like irreducible ZZ production.

* Higgs decays to b-quarks >85% of the times.
Only good b-tag will reduce ZZ and WW bgs.

L— _bb - 150/0
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{ Deriving Limits - Classical Approach J

* At agiven mass m , we denote by Ng;(m) the

number of expected events satisfying

Prob(Ng5(m), < N,,.(m))=5%

* Asaresult,if N, (m;) = Ngs(m) ,
a Higgs boson with a mass m< m, is excluded at
the 95% Confidence Level

%Prob(Ngs(s),  Nop(m) )=5
A

%Prob(Sigm@l, N,,(m) )<5 EProb(Signal, <N, (m) )5

o T
:E 00 i L3 : ]
LEI =+ —  Signal Excluded a1 ¥8% CL
T;‘.': 40F ™S~ 0 Expected Signal J
£l g
7 0k 95.3 eV
2
No Candida‘res:';i 20F
Ngs=3 = 10
Prob (3,0)=5%
lllllllllllllllllllllll i:l ; =k, gy el ettt T numnpmannn]enn an EEEEEgEEEEEEEEEN
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Observed and Expected Limits }

A simplified explanation

X = Test statistics which depends on
Signal-Background Discriminators
X:X(mH:mreconSTr‘ucTed lez ------ )
Simplest example: Number of observed events
The Confidence ("CL") in the
Signal hypothesis is related to
the probability

CL Pr ob (X X ops )
in sngnal+backgrounof expemmen’rs

A Higgs boson with a mass my is excluded
if the probability Prob(X_,, (m,) < X_..)< 5%
1.e. CLS(mH)<5°/o or CL:I'CLS>95°/O

To estimate an experiment sensitivity to find the
Higgs boson, one can generate gedanken background
experiments and "measure” the CL for each.

The experiment's sensitivity is expressed in

terms of My for which the average CL
(CLy(m, )> =(1-CL(m,)) =5%

Note: my, which satisfies <CLS(mH )) =5%
is called the Expected Limit

Higgs Hunt at LEP 200, E. Gross, W.I.S 12



b
th

OPAL SM nggs Limit

I}Fﬁul ]]l'"EiIl!'llll:ll‘:l-
]Hj lﬂ'} ﬂ-e'\-

E 05 0 CL

L mp91.0 (obs) 94.9 (exp)

The Measured CL and the Ng5
shapes are "projections”

of the candidate events.

- In this case they are typical

= Yo the ZZ irreducible

1 background.
5 |
S0 52 84 B6 S8 90 92 04 06 98 100
m h
3y Lk B L I L AL AL LR | 'I"I":
OPAL prelimin -
183-189 GeV
eff

-1

Expected Number of Events

—
th

L

g i

mH:95 BG DATA

4)  47T% 199 24

5HV\7 36% 69 10

Hf ¢~ ~60% 47 4

S0 82 84 86 88 90 92 94 96 98 100
m(GeV)

*10.4 of the expected
background events are from
ZZ and 90% of them_
contain a pair of b
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A Discovery?

" OPAL PRELIMINARY
> i
Y [ Vs=183-189 GeV
gw =
&
=16 - ~+- OPAL data
@ '
514 — ] background "'
L HZ-Signal (m;;=95 GeV) :
---- HZ-Signal (my=91 GeV)
10

[= ]

0 20 40 60 80 100 120
myrec [GeV

This is exactly how a 91 GeV Higgs boson will look
like with a 20 significance. (However at least 50

will be required for an "observation” effect).

Higgs Hunt at LEP 200, E. Gross, W.I.S 14



)

ALEPH SM Higgs Search

events/2 GeVe™

Js=189 GeV
10~ 10
o4 (o 94 ()
s] ALEPH I <] ALEPH
7_ Preliminary * 7_ Preliminary o o
64 NN ﬂ ¢ Cuts Based
4- 4= ‘
’J,_ & .’-IJ 3—2 » » f [
ey
= E =
0= T 1 T T T 0 L L Y
40 60 80 100 40 60 80 100
Expected 95.7 GeV m, Expected 954 GeV ™
Observed 93.8 GeV Observed 92.0 GeV
4-jets  Missing Energy| |eptonic
Cuts NN| Cuts NN
eff 460/0 3970 290/0 35°/o 770/0
sighal (m,=95) |85 73| 20 25 1.5
exp exp exp
background 214 |19 31 |7.3 14 4
obs obs obs

DATA 28 24 5 8 14

No smoking gun!

Higgs Hunt at LEP 200, E. Gross, W.I.S
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2 Doublet Higgs Models

* General 2-doublet, CP conserving:
Hlo, Hg : Real parts mix with an angle O — h,H
Imaginary part (not eaten by Z)—> A
In total 5 Higgs bosons and two angles:
H* hH,A tgB = q
Vd
Higgs bosons produced via €€ — hZ,hA
Or: + Gra =1
* General 2-doublet, CP violating:
Higgs bosons produced via e'e - hZ,hAAZ
On, + Ona + Oaz =1

* Minimal SuperSymmetric Model (MSSM):

Tree level:

2 pars (my,m,) or (tgB, my,) or (tgB, m,)

determines O and the mass spectrum:
m,=m, [cos2Blem, >

LEP 2 must discover the light Higgs boson or MSSM

is out, but ALLAS

MSSM is saved by

Radiative corrections that shift the Higgs mass upward

Higgs Hunt at LEP 200, E. Gross, W.I.S 16



{ The light MSSM Higgs boson mass }

* Rad corrections — Max light Higgs mass depends on

soft SUSY breaking parameters

2 2 4
= cos 28 1,2 -log T kALt

m

1 2

* The SUSY mass parameter /”k +mg
rnS =
related to the stop mass 2

A controls the mixing in

the stop sector %TTA r:‘:\
A=A-u ctgB

-

Erlagonallza‘non
Lme,my

is the Higgs mass term Jigi
H %9 pegHH,

A is the trilinear Higgs coupling A\ghtt‘gij széif;’ 6 — %— E
L

140

Fmers gy | | | | | Benchmarks:

e |

0 100 200 300 400 500

mal{GeV)
2 A4
2 > MM (2 2)
mHi ~mA+mN+ oy f rnt-l,%
smé

forsmall [{: M. >m,

Higgs Hunt at LEP 200, E. Gross, W.I.S

" m =1TeV,pu =-0.1m,M, =1.6TeV
mmwm;  INo Mixing in the stop sector:
. A =0, m <115 GeV

Max Mixing in the stop sector:
A =+6m, m <130 GeV
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[ SUSY Higgs is Around the Corner J

‘fine-tuning’

80 90 100 110 GeV
lightest Higgs mass, m
2 2
A B A
2 A 2
m; OH
2m;, sin® B —2m; cos

tree level: m? = —2u?% +
i H cos2(3

Higgs Hunt at LEP 200, E. Gross, W.I.S 18



|

Results: Charged Higgs

* Inmost of the SUSY parameters space M. > m,:

In principle LEP can kinematicaly probe

the charged Higgs (with E,,,~190), however

Low cross section a(e*e‘ - H'H ‘)~ 0.15pb

for M,. =80 @ E., =190 GeVv

Large BG: signature is\W* alike, especially for

heavier charged Higgses
large tgp prefers TV

H®* - 17°v,cS

decays.

If a charged Higgs is discovered at LEP IT, it will
probably be lighter than that predicted byMSSM
and it will indicate either physics beyond the MSSM
or some obscure set of MSSM parameters.

.[>67.5 GeV

- L3

= I
H H—-1 V.T V]

EHHH - -::51'\31__

JJJJJJJ

H'H —cscs |

[ Combined —
-- Expected ]

/

preliminary

M, (GeV)

/0 80 90 100

Obs| | Exp
ADLO 183 |69.0| | ~68
DELPHI 65.1| | 69
L3 675 |70
OPAL 68.7| | 67
ALEPH 625 |68.5

LEP 200, E. Gross, W.I.S
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{ Neutral Susy Higgs : Production & Decay }

0y, =07 sin’(a - B)

sin (o), s,
cos(a—p) )

-+

SM like
topologies

‘h,

Z

H

g, =02Acos(a-B)
A Kinematical factor
Complementarity

gth,hTr

h,A decay modes:

Rad corrections O possible M, >2m, L] h - AA

~tgg8 H9B>LhA- bb (>85%),7°1"
gB<1lh A cC

sina
cosB

~

gAbB,ATT

hA main search topologies:

bbtt

N\

4 b jets

6 b jets

Higgs Hunt at LEP 200, E. Gross, W.I.S

b tag
essential
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Results: General 2-Doublet Model

* Delphi (Similar results from OPAL)

* CP conserving case:
MSSM: ADLO 183 GeV

DELPHI—Prafimingry
183 Gatf 5 el

=P . e
14k Mlaximal Mixing
4]

e
<) 2ip

1]
ik

1

| e il

L o i
: Excluded

il 104y 120

i
C T R I ] 20 el Al

m h([;e\.r} mh{ﬂev}

unexcluded area T9B<1
* CP violating case:
AZ production and the A= hh deacy should be considered

(leadingto¢ =+ ‘D‘ﬂb;uggréng@w
/_\ 130 tlt
>
1 A—>hh
&)
~
e
N bdecays
: h —> A4
zo'rrr ® e B 150 80
(GeV)
mh

HIggs HunT at LEF ¢UU, k. ross, w.L.S 21



Results: Limits on tg B

no mixing

max
mixing

* ADLO 183
* OPAL 189
* DELPHI 189
* ALEPH 189

* L3 189

b-t unification = h,; m,=

hA
| A
| DELPHI Preliminary {
L 8 =130 189 GeV |
=2 |
m,,, = 1739 GeVic*
M, =1 TeVic' .
| — h‘#ﬂﬂﬂm"'"g
0 | ¥ .
W o
.;r n.lop ~174
increasing
II,.r' top mass
L - less
'"“-HH.__ exclusion
W 3 40 S0 60 T0 Iﬁua;1m11u
hZ M fﬂc\}
0.8<tgP<2.2 hone (Mo, ~179
0.8<tgP<2.2 none (mop ~ 173
0.6<tgp<2.6 0.9<tgp<15 (M, ~174
<tgf< nhone (M, ~175
1.0<tgB<2.6 10¢tgB<15 (Mo =179

h,v sinB = m,(tgP)

m,~174 GeV = IRFP solutions at low (1.5-2) and high
(>40) tgpB. Low solutions on the edge of exclusionl!
However, if the fop mass is heavier and in particular forp>0

the IRFP can still survive.
Higgs Hunt at LEP 200, E. Gross, W.I.S 22




Results: Limits on m,

mh> 77 GeV
\ Max]ma]$

ixing

-__:EEEE'EEEE'EEE':EEE .,.!j Ej
Ues=— —— B — E...
Q. = == oo I o
i_'?, E%ﬁ%%éﬁ%é%i =. *f:‘f: = E
ggl_z E
=
= Y
= @ =
B .-.:..' = =

0 20 40 100 120 140

80
m, (GeV)

ADLO 183

m,>79.6 (exp ~80.7) GeV

ALEPH 189
DELPHTI 189
OPAL 189

L3 189

m,>81.2
m,>83.5 (exp 80.5) GeV
m,>74.8 (exp76.4) GeV

m>77 (exp77.8) GeV

Higgs Hunt at LEP 200, E. Gross, W.I.S
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Results: Limits on m,

tan [3

[T T T rrrrJrr]
OPAL )

i preliminary) 7]

] ¥

] 7

_ E_

:

T =

expected | 27

______ - — _ #

excluded For ] E:

_hhhnnmtdng/ =

— = E_

| z

|-—_|_'|_'|r|_|_|_| | ] =

0 100 200 300

mi(GeV} m, (GeV)

ADLO 183 m,>80.2 (expected ~81) GeV

ALEPH 189 m, 812 (expected ) GeV
DELPHI 189 m,>84.5 (expected 81.6)GeV
OPAL 189 my>76.5 (expected78.2) GeV

L3 189 m,>78.0 (expected 77.9) GeV
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{ Beyond the MSSM Benchmarks }

* Why? To identify pathological points where e.qg.

sin?(a-P) is very small; h is accessible kinematically, yet
A is oo heavy to be probed via hA production.

The BRh - bb) is abnormally very small .

* Method: In addition to (tgB8,m,) Scan over all SUSY
parameters with m, =165-175  and find all
(my, M, 1, A) physical nonexcluded points

(whenever applicable the heavier Higgs (H) production is considered):

SUSY constraints:

No tachionic MSSM states, LSP is neutralino and
masses of charginos and sfermions not excluded by

SUSY searches.

Limits on invisible Higgs are considered.

All model independent experimental constraints
on sin?(a—B) and cos?(a—R) as well as PM (T, from
LEP 1). (b—» sy not used yet)

H * is not excluded by direct searches.

No charge color breaking (CCB) minima in the
MSSM lagrangian: , _ | .

+3 < + ; =75
(OPAL exclusive) "+ o XM T X

Higgs Hunt at LEP 200, E. Gross, W.I.S 25



Invisible Higgs Decays }

* MSSMR; conserved h — XX
or nearly invisible (oPAL)
h - X,X: — XX.+Z |y withvery small Am

* Ry violating N — JJ;J is a Majoron (Goldstone Boson via 558

of Lepton # U(1)) which couples only to Vg

m, >928 | GeV
>, _ Op 7 “r °  ALEPH PRELIMINARY
7 =—m 0-9--95% - CL ‘Excluded -
O-hSMZ 0.8- - 2 /
If the BR(h - inv)=100% | /
and if the cross section °~ g
is SM like 0.5 - i § [
ThanThe 0.4- - /\/
excluded My, (in GeV) is :o. S 5/\/\}
0.
ALEPH 92.8 0.1 Hadronic -only
DELPHI 91.6 . 189| Gov data
L3 70 75 80 B85 90 255
OPAL 84 m, (Gev/e)
OPAL (n.i.) 87

Higgs Hunt at LEP 200, E. Gross, W.I.S 26



Results: General MSSM Scan

All masses in TeV

My | 190 Mma | Mg [Ma |[THT |[I Ay
170- || 0.7-32| | 0.0-2 | |0-2 |[0-2 || 0-2]|O-4
180
165-
185 ||0.7-50| | .005-2| |0-1 ||0-2 || 0-2]|0-25

Up to 8,000,000 sets of points were tested per experiment!

Sets / 1.8 GeVic”

| ALEPH

=
0 Y
0=

L]

183 GeV

tanp=0.7

i My i

40 50 A

o B 90

Laower limit on my (GeV/ice™)

Level of pathological points <10-3
Most are CCB type.

Higgs Hunt at LEP 200, E. Gross, W.I.S
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. i
R

MSSM Scan

m,>72.2
m,>76 GeV m,p»>76.5 GeV

,.-"I

i
I
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Bl al L 120

)
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E}B\{ 189 GeV

Fi
F :
F
|t gi
=5 -
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141

mhtGE Wi

Maximal Mixing

m,>74.8
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* NLO paper: NPhys. B534 (1998) 3
* CLEO: (3.15+/-0.54) * 10e-4 from CLEO CONF 98-17 (1998).

*  Not too much is gained by p — sy

OFAL 16B Ganeral Scan

y £

: 3 =

| A 1

_-i : ]

L n
theoretically

thmrﬁrimll : inaccessible

nid allowe 1

L 1 L L ' L a J-J—l—l—l—l—l—‘—l—'-h
i 2 40 ol KO 100 12 100 (] 140
m, {GeV) i, (e Vi
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{ Back to & SM Higgs Search }

With HZ analysis| hZ+hA , o "hzﬁ)"leDS”;n(: B, oo
m,> 95.7 92.0 analysis gbs exp
exp obs o l".l EPH Preliminary 18 _|
"‘E‘ 0.9 II-'II | Pl"Ob
In principal hA (4b's) ® 081 L%
searches have some sensitivity o7 F—1
to hZ 4-jets final states. g
m,=95 37 ‘_.e“f
hZ BG DATA
hZ 66 189 24
hZ+hA 19 26 4 it T IS A /00 I
hA 01 24 3 . 74 O

The hZ+hA is a statistically independent analysis

which has higher weight (S/BG) than the

HZ~hZ+(hZ+hA) analysis so the 4 candidate events

have more significance

(than they had in the NN based standalone SM analysis).
my> 902 (95.7) 4-jets

hf—shapq - V=080 eV - MNet selection

obs  ex
_ 1 ALEPH Preliminary Pm s
2 i my, = 9.2 Ge ' g ]
] A ! ]
9 / .
| 1 F | 1
3 I T F | '
| / : g |
P J .
1o = - e ! { ] J
i / i 2 :
: / : |
4 _f ' .
10 T - 14 4 . I
i f/ ! 1
{ l,l 5
4 rd | 0= L A T
[ - P ' S RPN T I N T 0 3 e T L
A0 B! B4 BO6 BRE S0 92 9 Gh 9 (0D
i, (0 eVic’) (Gﬁv]
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LEP SM Higgs Limits }

m, >
Luminosity Expected Observed Prob(%)*
ALEPH 171 95.7 90.2 ~1%
Delphi 158 94.8 95.2
L3 176 93.7 95.3
63%
OPAL 187 94 .9 91.0 4%

*

Prob=
prob to set
a limit lower

ADLO 183 220 (combined) 90.2 89.7
ADLO 189 691 (combined) 97.2"

ADLO 200 600 (combiney  108.5

*x
Predicted

Higgs Hunt at LEP 200, E. Gross, W.I.S 30




{ Prospects for Higgs Search at LEP 2 }

First attempt to predict
LEP Higgs search sensitivity

SERN e was made in 1995
Physics at LEP 2
1995 It was based on LEP 1
Workshop

experience and
turned out to be pessimistic

A second attempt (based on LEP @ 183 and 172)
was done for
La Thuile 1998 by E.6. and A. Read

1995 Workshop interpolated from 205 via cross section
1995 Workshop extrapolated from 192 via cross section

200 prTTTTTITI T T T ITT
150
100
50
0

\

La Thuille 1998

30 85 9 95 100 105 110

Most recently (Chamonix, January 1999) P. Janot
presented an easy way to extrapolate
LEP performance

Higgs Hunt at LEP 200, E. Gross, W.I.S 31



Prospects: Chamonix 1999
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I
=
|
h.‘h
i
™
-

10

: 15 *
10 i 10 i 10
i ' Luminosity (ph™)

— i .
600 800 1000

Luminosity (pb~ 1)

s/\b=2
N(Hﬂmit) \/E

N(m™) = (g,L)**** o,=38.2pb
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Predictions and Observations

One picture is bett than 97.2 GeV 108 5
a thousand words
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The expected combined lower Higgs mass limit of LEP at 189
GeV is 97.2 GeV.

With 150 pb-! per experiment (600 pb! total) at 200 GeV
the expected final exclusion sensitivity of LEP is around
108.5 GeV (close to kinematical limit)

Excellent agreement between Janot's and our predictions
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Discovery Sensitivity J

The discovery sensitivity is defined as the

value of M for which 50% of
signal+background experiments

are expected to have a significance
of Bs or better.

The fraction of S(mH)+b MC expemmen o
{wu’rh 1-CL,=Prob(Xb>Xobs) <510 i 50 /O
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Discovery Prospects }

The discovery sensitivity is defined as the

value of M for which 50% of
signal+background experiments

are expected to have a significance
of Bs or better.
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*  With 100 pb! per experiment at E;,=200 GeV, LEP
combined discovery sensitivity reaches 103.5 GeV

* There is a trade-in between Luminosity and Energy e.g.
an increase of 2 GeV in energy pays only if the

luminosity decrease is less than 50%...
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{ MSSM Higgs Prospects at LEP }

P. Janot, Chamonix 99
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* With ~150 pb! at E.,=200 GeV (per experiment),
the combined sesitivity of LEP is for a light
SUSY Higgs with a mass smaller than ~90 GeV

* About 20 fb! per experiment are needed to
reach the kinematical hA limit
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Conclusions

* LEP has performed remarkably well at E.,=189,192 GeV.

*  The Standard Model Higgs boson should be heavier than
90-95.5 GeV with an expected combined LEP limit of around
97 GeV!

mH>90'95 GeV

* Alight SUSY Higgs is excluded if it is lighter than80 GeV

m,>80 GeV. Also excluded 0.9<tgp<1.5

* LEP is expected to reach an energy of 200 GeV and increase its
exclusion power to a Higgs boson of
108 (~90) GeV for a SM (MSSM) Higgs (with an integrated
luminosity of 150 pb! per experiment). This is almost at the
kinematical wall for the SM Higgs..

* Theory predicts a SM Higgs boson around the corner.Vacuum
stability set the corner way above LEP sensitivity (3160 GeV),
however a light SUSY Higgs is still on the theoretical map.

* LEP collected 30 pb! (per exp) at E,=192 GeV and is collecting
data at E;y=196 GeV now... And on our way to 200 GeV!
If god is on our side, let the Higgs appear this year,

Amen
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