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What is the mass 

of the Higgs   

boson ? 
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Do I 
know

???



This is how it all started … back 

in 1989

Everything was „light” ...  

• Neutrino mass = 0
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And the Higgs ...   „just around the corner”



Where the Higgs was not …

December 1989
825 nb-1

3.0 < mH < 19.3 GeV
excluded 
(95% c.l.)
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Little hole ... 

below 3 GeV/c2
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boson

July 1991
Decay-mode independent 
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LEP 1 ... More data ... Sensitivity to higher masses

End  of  LEP 1 ...

mH < 59.6 GeV / c2 ... 

Excluded   at 95 % c.l.



LEP 2   ...
135, 171, 189, 202, 

209 GeV
Great 

expectations  



LEP 2   ...
135, 171, 189, 202, 

209 GeV
Great 

expectations  

It must 
be there 
!!! 



Diversion: The ALEPH
four-jet „ambush”





Our own Diversion:

Quatorze Juillet
1997  

... just Following an energy
upgrade



Gabriella ...   on shift



Gabriella ...   on shift

Satoru ... analysing off-line



Curious 
Accummulation of 
events ...  at about 
the same mass !!!

Excitement !

... Calling for 
immedite action



Physics coordinator 
called

Gail Hanson



OPAL „crisis”  meeting  called Next 
morning at 9:00  ( Building 28 )

Working through the night

• Some events did not pass basic pre-selection cuts
• Others were double-counted (Gabi – Satoru)

By sunrise  ...  Two events survived

The effect was gone



Apologies ....



More seriously ...



SUSY Higgs bosons

mh < 84.5 GeV / c2

mA < 85.0 GeV / c2

Excluded ( 95% c.l. )
( LEP 2 )





Charged Higgs

M H+ < 80   GeV / c2

Excluded ,  95% c.l.

( LEP2 ) 

Still in the Ed. Board
( Special price )



„Invisible”   Higgs 

... Ex-aequo with 
Charged Higgs



Searches for 
Exotica 



fermiophobic



bosophilic



photonic



gluonic



Kalusa-Klein 
states



... other oddities



1997 ... Change of paradigm

LEP Higgs Working 
Group



Not always obvious
Mistrust

No exchange of „events”
.....

Probability densities

......„Test statistics”
„Test mass”
„Pea-values”
„Ellen Queue”   (-ln Q )
„Sea Ellesse”      (CLs ) 
„Sea Elle Bee”    (CLb )

„Higher level abstraction”



September 2000 
… shortly before the final LEP shutdown

Four-jet „Higgs”  

candidates

mH = 115 GeV/c2 (3.9 σ)



Busy times for the LEP Higgs Working Group

• Fast succession of LEP combinations 

... Weekly reporting to the DG and LEPC

Harrassement by the Media

• One month of LEP extension accorded

• Nov.3 : Final reporting to LEPC
LEP :  2.9 σ „effect” at 115 GeV/c2

Request for  LEP extension by one year

... Not accorded ...



LEP - Fest



LEP  Legacy 

mH > 114.4  GeV/c2

(95% c.l. )

1.7 σ „effect” at 115 GeV/c2



Focus ... TeVatron
CDF and D0  ...  Collecting data steadily since years

Machine and detectors ... Understood

Analysis procedures well in hand



CDF and D0  ...  Combined

8 fb-1 on tape,  6.7 fb-1 analysed

Ben Kilminster, ICHEP 2010
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Indirect constraints on mH ... improving

Ben Kilminster, ICHEP 2010
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TeVatron ... Pleading for extension 

Ben Kilminster, ICHEP 2010



...  and the LHC ?

Beautiful (technical) achievments 

shown at ICHEP 2010

With time ...
Comprehensive search up to the 

TeV scale

... but still a long way to go !

The race is „on” !



Who will be 
celebrating ?



Illustrations ...


