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= Higgs searches at LEP and the Tevatron have not yet found a Higgs boson and : , |

thus are able to restrict the mass of the Higgs boson in the Standard Model:

Tevatron Run Il Preliminary, L=2.0-5.4 fb™
—

N AN IR I B+ AN S ‘
X0, LEPEchusmn/XTevatron
S : 3 /x Exclusion

[

95% CL Limit/SM

1W\\SM=1 A R
/““ |, November, 3009 1

100 110 120 130 140 150 160 170 180 190 200
mH(GeV/cz)

These experiments also provide limits on the cross sections of specific
processes involving Higgs bosons. These can be used to constrain a wide
variety of models.

HiggsBounds

LEP and Tevatron analyses considered by HiggsBounds
HiggsBounds 1.2.0 currently includes
cross-section limits for the following analyses @ levatron processes cont.

involving neutral Higgs bosons: pp — hi/hW [h;Z /h; viaVBF, h; — 777~ (SM) ¢ oM nggs branching ratios and total
o LEP Higgsstrahlung processes [CDF Note 9248] decay width from HDecay (A. Djouadi, J. Kalinowski

http://www.ippp.dur.ac.uk/HiggsBounds ete” — (h)Z — (bl_))Z TRl A 55 S pp — h;/hiW /h;Z /h; viaVBF, h; — ~ [po Note 585, il [, Siplive)

Phys.Rev.Lett.102:231801,2009 (D0)]

SM results used within HiggsBounds
Internally, HiggsBounds uses

About HiggsBounds
HiggsBounds [CPC 181(2010) 1387167] CaAN be called

from the command line, used as
subroutines or via a form on the website:

h)Z — (T777)Z [EurPhys.).c47:547-587,2006]

e'e” — ( [Eur P . . . @ SM Higgs production cross sections at
e"e” — (hx — hih;)Z — (bbbb)Z [Eur Phys ) car:547-587,2006 pp — (b/b)hi, hi — T7T™ [Phys Rev.Lett102:051804,2009 (D0),
ete” — (

the Tevatron (S. Catani et al 2003, O. Brein et al 2003, M. L.

HiggsBounds uses the expected limits

(based on simulations with no signal) to DO Note 5985]

hk — h,h,)Z — (T+T_T+7-_)Z[Eur.Phys.J.C47:547—

work out which channel has the highest — combined Higgs production and decay (SM) Ciccolini et all 2003, R. Harlander et al 2003, J. M. Campbell et al 1999, U. Aglietti
Statlstlcal SenSItIVIty It then com pa res the e‘|‘e— N (hk N h,h,)Z N (bl_))(7-+7-—)z [arXiv:0712.2383v1 (TEVNPHWG), arXiv:0804.3423 (TEVNPHWG), CDF Note 9674, et al 2006, K.A.Assamagan et al 2004, W. Beenakker et al 2001, L. Reina et al
. .. . Phys.Lett.B663:26-36,2008 (D), arXiv:0808.0534 (TEVNPHWG), CDF Note 9897]
model cross section prediction for this [Eur.Phys.J.C47:547-567,2006] 2001, 5. Dawson et | 2002)
. . . b N . i ' .
channel with the observed limit for this e+e_ — (hi)Z — (...)Z EurPhys.).C27:311-320,2003 (OPAL)] HiggsBounds 2.0.0 will be released shortly and o The SM ratio
e"e” — (hy)Z — (77y)Z [LHWG Note 2002-02] will include

channel. Using only one observed limit for
each parameter point in this way maintains

o(pp — H via WW fusion)/c(pp —

@ LEP pair production processes _ _ _
H via ZZ fusion) using VBF@NLO

' P! @ more neutral Higgs searches at LEP e.g.
ete” — (hkh,-) — (bbbb) [Eur.Phys.J.C47:547-587,2006]

e"e” — (hx)Z — (invisible)Z axiv-0107032 (LEPHWG)

0
+ o=t -
the 95/0 CL. e+e_ — (hkh,') — (7‘ T T T )_[Eurfhys.J.C47:547—587,2006] ete™ — (hk)Z Y ( 2 jets )Z LEPHWG (from (T.Figy et al 2003)
¢e = (hk — hihi)hi — (bbbb)bb [Eur.Phys. J.C47:547-587,2006] Eur.Phys.J.C44:147-159,2005 (DELPHI),Phys. Lett. B544:25-34,2002 (ALEPH), @ ratios of SM hadronic cross sections
: e"e” — (hy — hihj))h; — (77T 7T )T T | | _ _
nggsBounds and Other codes Phys.Lett.B597:11-25,2004 (OPAL), Eur.Phys.J.C40:317-332,2005 (OPAL)) O'(PP — nm — H—l— )/O'(PP s H—|— )
In ut to Hl SBoundS can be rov|ded 3s [Eur.Phys.J.C47:547—587,2006l e—|—e— _ bt_)hk _ bBbE (hk ic o CP—eigenstate) h | | cee )y
P _ 88 . P _ e"e” — (hx — bb)(h; — T7T7) [EurPhysJ.C47:547-587,2006] oy L A DL where nm are particular partons o. srein
e "o _ Phys.J.C38:1-28, i | _ _
text files, subrout_me arguments or using th.e e"e” — (h — 7777 )(hj — bb) (Eurphys.scarisar-ser 2000 ete™ — bbh, — bbtT7 (hyis a to convert between different types of input
form on the \{veb5|te. There are many public' ¢ Teyatron processes CP-eigenstate )eur Phys.).C381-28,2004 (DELPHI) and to ensure correct normalisation of
programs \{VhICh can be used to calculate 55— W — (bl 1w e e, 0 Mo e+e—- st by — 7t (B s 2 experimental limits.
this Input In the more common models e.g. Phys.Rev.Lett.102:051803,2009 (DO0), Phys.Rev.Lett.103:101802,2009 (CDF)] CP-eigenstate)eur Phys J.C38:1-28,2004 (DELPHI)
pp — Wh: — W W~ W= (00 Note 5873, COF Note 7307] @ more neutral Higgs searches at the Tevatron - T T
@ FeynHiggs for the MSSM (7. tahn et a) pp — Zh; — 1717 bb [Phys.Rev.D80:071101,2009 (CDF), CDF Note 9889, e.g. '
o CPSuperH* for the Complex MSSM DO Note 5876] pp — tth — ttbb (hk IS CP—even) DO 5739
0.5 el pp — Wh;/Zh; — bb+ ET™* (SM) [cDF Note 9891, DO Note 5586, pp — (hg) + ... = (Z7) + ... Phys.Lett B671:349-355 2009 (DO)
_ Phys.Rev.Lett.101:251802,2008 (D0), Phys.Rev.Lett.100:211801,2008 (CDF)] Mj, <320 GeV)
@ 2HDMC' for Two-Higgs-Doublet Models _ _ _ -
55 pp — hi = WTW™ — I"I""vv po Note 5757, @ charged Higgs searches at LEP and the Tevatron
(D. Eriksson et al) Phys.Rev.Lett.102:021802,2009 (CDF)] c.g.
= N/~ _ _ _
* interface included in HiggsBounds packages PP — hi/hiW? hi — W*W (SM) [CDF Note 9887, DO Note 5871, ete” — H/j_Hk — TTUT TV arXivi0812.0267 (OPAL)
T interface included in 2HDMC package (vs. 1.0.2 and higher) arXiv:0903.4001 (TEVNPHWG) My > 155 GeV] ete” — Hlj Hk_ — CIiEIjCI/EIm arXiv:0812.0267 (OPAL)
: , . : pp — (b/b)hi, hi — bb [cDF Note 9284, DO Note 5726, e"e” — HIH, — qiG7=V arxiv:0812.0267 (OPAL
HiggsBounds is included in the DarkSUSY o e e T A, (O
package. (P Gondolo et al) , pP — h; — TTT™ [Phys.Rev.Lett.101:071804,2008 (DO), t — H/jb — Qizljb arXiv:0008.1811 (DO)

arXiv:0906.1014 (CDF), DO Note 5740, DO Note 5980, CDF Note 9888]

Case Study: The CPX scenario Future plans for HiggsBounds
We are currently in the process of incorporating tables of CL,,

Results from LEP Higgs searches. This information will then be used by
MOtivatiOn process with highest stat. sens. exclusions the programs

The CPX scenario is a benchmark scenario for the MSSM

with complex phases (M.s.carena, J.R Ellis, A Pilaftsis, C.E.M.Wagner 2000).

The LEP Higgs Working Group and LEP Collaborations

did a dedicated analysis for this scenario [ep ic 46(2006)547] and
found an unexcluded region at M, ~ 45 GeV, tan 3 ~ 8.
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Paradisi, F. Ronga, G. Weiglein,

X
S : : :
Since this analysis, new results have been obtained in the which extract SUSY Langrangian parameters from experimental
Feynman-diagrammatic approach, in particular: data.
@ O(asay) corrections to the Higgs self-energies (s Heinemeyer. @ We are currently extending the program to cover SUSY
W.Hollik, H.Rzehak, G.Weiglein 2007) . _ . . SearCheS
@ 1-loop corrections to the Higgs decay h, — hihy, 20 40 60 80 100 120 20 40 60 80 100 120 : .. g : : :
effect?ve e s Verticegg(KW G vgleig:n - Klw 1G s My, /GeV My, /GeV @ We are investigating the possibility of including predicted
orep) M=ce" — hZ— bbZ green = excluded at 95 % CL limits for the I_HC
_ _ B=ce" — hZ— bbZ o white = unexcluded
@ Improved treatment of the Higgs propagator corrections E - Z:Zi - Zii:fgggl_)z — bbbbZ (CPX scenario as defined in KW, G Weiglein 2008, Acknowledgements

(T. Hahn, S. Heinemeyer, W. Hollik, H. Rzehak, G. Weiglein, KW, 2006) except m; = 173.1 Ge\/)
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. - - . . . and OPAL and the Tevatron collaborations CDF and D@ for
@ Leading non-propagator corrections to Higgsstrahlung We can see that, even with the new corrections, there remains an unexcluded A 1 detailed inf e bout their Hi 0 d
' ' ' + o— ' _ . : . roviding us wi etalled Intformation apou elr 10S an
and Higgs pair production at e"e™ colliders region at My, ~ 45 GeV, tan 8 ~ 8. Furthermore, using the information about P 5 55

(KW, G. Weiglein in prep) _ . . _ . BSM search results. In particular, we would like to thank
the which process has the highest statistical sensitivity at each point, we can see

We can use HiggsBounds to look at the effect of these that eo the hr s b b branching ratio is verv imoortant near to this unexcluded Alexander Read and Peter Igo-Kemenes (LEPHWG), Isabel
new corrections. 6 2 : Y Trigger and Klaus Desch (OPAL), Mark Owen (DO),

Tom Junk, Matthew Herndon and Simone Pagan Griso (CDF).

o nggS decays to fermions (K.W., G.Weiglein 2008, KW, G. Weiglein in prep)

region.




