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Data Sats

j Ldt [pb™]
Experim Sept 5 Oct 10 New Lum
ALEPH 149 178 29
DELPHI 160 160 o
L3 145 170 25
OPAL 140 165 25
Tot al 594 673 79

“*DELPHI suffered from a TPC short. Current
data still being calibrated/analyzed.
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Average E,, for the
year: 206.0 GeV

New data: mostly
206.6 GeV (alittle
at 208.x.)

E.\ very important
to extend sensitivity

Goal from Sep. LEPC: double the lumi >206 GeV



What’ s also New:
Analysis and Reprocessing

Many detalled checks have been carried out
since the September 5 LEPC. Some problems
found and fixed:

ALEPH: Improved background estimation
In the four-jet channel
DELPHI: Improved signal and background
estimations in the four-jet channel
L3: Reprocessing of datafor TEC
Change to Neutrino channel analysis
OPAL: Reprocessing for better Silicon hit
association

Three sets of results to watch:

“NEW” All dataup to October 10 LEPC

“REFERENCE” Data used for September 5
LEPC but with new analysis

“OLD” Resultsfor September 5 LEPC



Reconstructed m, of
sel ected candidates

Have to cut somewhere. For illustration only.
Cut on mass independent variables (like b-tags)
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Cutting a Little Harder

Thistime, adjust cuts so that
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Very Hard Cuts
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Why Cut at All?

* Need to separate the expected signal
from the expected background

* Pick good variablesto optimize separation
e reconstructed my,
* b-tags
 kinematic variables

e EXpressin bins
* Experimental Data
* Monte Carlo Signal Expectation
* Monte Carlo Background Expectation

o Systematic Uncertainties
* By search channel, on signal and background
« Signed errors, labeled by source name
« Correlated errors properly treated

Need alanguage: classical confidence levels



All LEP Data in bins of Expected
Sgnal/Background

LEP m =115 GeV

I I [ ] Background
o ¢ Wf Sed - |mportant
1 ° T ”e Candi dat&

, % | stand out
10" - % f

” I %ﬁ ]
10 '3_7 ‘ : % ——

3 -2 1 0 2 3
log,(s/b)
And the
I LEP m =115 GeV
integral -- the g | | "

' S ¥ ]
optimal answer & / :
tothe questions: | — Swassakgand |:7/ |

9 ] - —— Background .':,/' /
20 | LEP Data /
“How many . 2/
did you see? ; l W /
. oy
How many did o J,H%/
yOu expect? 5 > j@/,
Where did you N

Ccu t ?” Exp?ected Si gnal8



Comparing Sgnal
and Background Hypotheses

 Construct a parameter that orders outcomes
as more signal-like, or less signal-like
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Updated Analysis 1. ALEPH

Four-Jet Channels:
|mproved background modeling.
Some candidates become less significant

“Old”---
Sept. 5

Results

“Reference”’
Sept. 5 Data
with New
Analysis
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Updated Analysis 2: DELPHI

More Monte Carlo -- Better modeling of
signal and background.

Increased Sensitivity. Some candidates
become more significant.
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Just the New Data

Hard cuts, only the best candidates shown.

Vs = 200-210, after Sept.5 GeV
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The Effect of New Data
“"Reference” Set
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How Sgnificant isit?
- Confidence Levels

e CL-- compatibility with signal hyp.
CL.<0.05: Signal hypothesis ruled out
at the 95% CL.

e CL, -- compatibility with background hyp.
1-CL,<5.7x10" isa50o discovery

CL calculations cross-checked by several people:
e MC ensamble
 Folding of probabilities
e FFT
o Different test-statistics (LR or others)

Systematic errors can be treated in more than
one way.

Spread in CL significances. +0.20

Preliminary!



Lower Limit on m, in Combination
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Observed limit: m>113.2 GeV @95% CL
Median Expected: 115.0 GeV,
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background present

Reference set: new analyses, datafor Sep. 5:
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114.8 GeV



Observations

L epton
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Combined they are as sensitive
as the four-jet channels
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SM Higgs Limit Summary

Experiment Obsarved  Expected

ALEPH 110. 2 113.0
DEL PHI 111. 2 112. 3
L3 113.0 110. 9
OPAL 109. 3 112. 2
LEP 4J 111. 8 114. 1
LEP Neutrinos 110.9 112. 1
LEP Tau 103. 7 105. 7
LEP Lepton 110. 6 110.0
LEP 113.2 115.0

o All limitsare preliminary

e Limitsare quoted at 95% CL

 All computed consistently with the same
test-statistic, error handling, etc. and may
differ from the experiments’ limits esp.
when CL curves are near the 5% edge.



Background Confidence Level
Evolution: Reanalysis and New Data

1-CL,
[TTT H
H I

10
SSHaiboziCa B
Oct10| 207 R
data —% Observed
10 I Ex,pec,ted,su,gnal,,fbackgrqund ,,,,,,,,,,,,,, ,,,,,,,,,,,
Expected background / 3
4, ST O
10 100 102 104 106 108 110 112 114 116 118 120
mH(GeV/cz)
Situation Significance of
1-CL, Minimum
Sept. LEPC 2.60
“Reference’ 2.20

October 10: 2.50



Current Satus of 1-CL, on the Roadmap

Background-Only Hypothesis
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The Neutral Higgses of the MSSM

Two Higgs Doublets. 5 Higgses
ho light CP-even Higgs
HO heavy CP-even Higgs
AC CP-odd Higgs
H*, H- Charged Higgs

m, < ~135 GeV
sn(f-a) L
et N Higgs-strahlung

phe oz =SN*(B-a)oy,
e ho

And fusion processes too!

cos(f-a) A’ |
et AW L Associated Production
/

- = - Opp=COS* (f—a)Aoy
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A . Kinematic factor (m,,m, ,~/S)



Reconstructed Mass Distribution of
hA Search Candidates

MSSM constraint: cross-section is large
only for my=m,. Soplot m,+m,
for the minimum mass difference (4jet).
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MSSM Exclusions in the Max-my, Scenario
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Summary and Plans for the
LEP Higgs WG

« Much progress for one month:
e 79 pb of data added in combination
» Detailed systematic checks
« EXcessisrobust under scrutiny
e EXxcessismore consistent -- two
experiments see excess candidates

 Minimal SM Higgs excluded for m,<113.2 GeV
-- but we expected to exclude up to 115.0 GeV

« 2.50 excess persistsat m,=115 GeV.

September LEPC: 2.60
Same datawith new analysis. 2.20
With new data: 2.50

Actual history of CL, will depend on the
discrete arrival of candidates.
Sawtooth CL vs. time (if thereisasignal)

- Another combination planned for the
3 November LEPC.



