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Higgs bosons

30 years of Higgs searches

20 years of encoding Higgs section  (personally)
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Higgs Bosons
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 Minireview by G. Bernardi, M. Carena, T. Junk

(27 pages, Updated May 2010)   Bernardi’s talk

 Data Listings (Overseer: G. Weiglein, Encoder: K. Hikasa)

 Standard Model H0

 MSSM H1
0, A0

 Nonstandard H0 (doublet) 

 Charged H (doublet) 

 H (triplet/singlet) 



Higgs searches: RPP history
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 1982: First appearance in the data listing, but located in 

‘Other stable particle searches’ section



Higgs searches: RPP history
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 1982: First appearance in the data listing

 1988: Separate ‘Higgs searches’ section, H+, minireview



Higgs searches: RPP history
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 1982: First appearance in the data listing

 1988: Separate ‘Higgs searches’ section, H+, minireview

 1990: H0 entries tripled,                                                     

first limits from LEP 



Higgs searches: RPP history
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 1982: First appearance in the data listing

 1988: Separate ‘Higgs searches’ section, H+, minireview

 1990: H0 entries tripled, first limits from LEP 

 1992: Organized according to the relevant coupling                 

(Z/W, quarkonium, B, K, N, other), MSSM Higgs, H++



Higgs searches: RPP history
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 1982: First appearance in the data listing

 1988: Separate ‘Higgs searches’ section, H+, minireview

 1990: H0 entries tripled, first limits from LEP 

 1992: Organized according to the relevant coupling                 

(Z/W, quarkonium, B, K, N, other), MSSM Higgs, H++

 1998: First LEP2 limits, only Z/W coupling data retained

 2000: Older (superseded) limits hidden

 2004-2008: LEP final results, Drop in # of new papers

 2010: New results are back in increase



New in 2010 Edition
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 Standard Higgs

 Best limit unchanged since 2004:  MH > 114.4 GeV (95%CL)

 Tevatron searches: cross section limits in many modes                   

(13 new papers)

 MSSM H1
0 , A0

 Still new result from LEP (many ‘scenarios’)

 Tevatron cross section limits (mostly tt final states)



New in 2010 Edition (cont’d)
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 Nonstandard H0

 Papers from Tevatron, LEP (still), B factories

 Searched modes/scenarios

 Type II two-doublet models

 ‘Invisible’ H0 (neutralino pairs)

 Fermiophobic H0  gg

 UA0g



New in 2010 Edition (cont’d)
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 Charged Higgs

 Tevatron limits from t  bH+, H+  tb

 Doubly charged Higgs

 Tevatron limits in 110-150 GeV range (H++  l+ l+)

t bH






Prospects
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 34 new papers in 2010 edition (10 in 2008)

 Tevatron is the current main player

 Each search mode is not capable of giving mass limits (let alone 

seeing the signal)

 Combined limits still preliminary, not published

 LHC results in 201x edition

 Hopefully not in the ‘searches’ section



Heavy bosons other than Higgs

(W’s, Z’s, leptoquarks, and others)
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Heavy bosons other than Higgs
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 Encoder: M. Tanabashi (Nagoya U)

 Overseer:  T. Watari (IPMU-Tokyo, --June ’10), 

J.-F. Arguin (LBNL, Oct ’10--)

 Number of reviewed papers

 17 papers in 2009 (5 for W’/Z’, 5 for LQ)

 22 papers in 2010 (7 for W’/Z’, 2 for LQ)

 Highlights

 Tevatron bounds on W’/Z’ decaying into tb/tt or WZ/WW

 Improved bounds on leptoquark pair production from Tevatron



Minireviews for heavy bosons
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 W’ boson searches

M.-C. Chen and B. A. Dobrescu (last update 2009)

 Z’ boson searches

M.-C. Chen and B. A. Dobrescu (last update 2009)

 Leptoquarks

S. Rolli and M. Tanabashi (last update 2007)

We plan to update the LQ minireview in the next edition to 

include improved LQ bounds from Tevatron



WIMPs and other particle searches
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WIMPs and Other Particle Searches

2010/11/19  K. HikasaParticle Data Group Meeting17

Located at the end of the book

Contains everything which cannot be 
assigned to other sections
 Extra Dim limits used to be here (2000)

 WIMPs are still here, but neutralino-specific limits moved to 
SUSY section (2004)

 ‘Minireview’
 Just explains the structure of the section

Data Listings (Overseer-Encoder: K. Hikasa)



WIMPs and Other Particle Searches
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 Subcategories
 WIMPs, stable particles in matter, neutral particle production, 

jet-jet resonances, charged particle production…

New 2010 section 
General new physics searches (no specific model)

 Two papers from Tevatron

New 2010 entries
WIMPs: 7 papers

 Long-lived charged particles (Tevatron): 2 papers


