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Univer sit ät Karlsruhe

Wim.de .Boer@cern.c h
http://home .cern.c h/˜deboerw

SUSY02
Hamburg, June 17, 2002

Outline
CMSSM Constraints

Positr on fraction in the CMSSM Parameter
Space

Comparison with HEAT data

Summar y

Wim de Boer SUSY02, June 17, 2002 1



Typical Fits to HEAT Data
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CMSSM Fitpr ocedure
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Yukawa Unification
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Higgs mass vs (*),+
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Pseudoscalar Higgs heavy by EWSB
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Gaugino Fraction

From RGE (large
�·� ���
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Allo wed Parameter Regions for ¶¸·�¹»º ~ ¼¾½
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Higgs Contour s (high Ñ:ÒÔÓ scenario)
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Evidence for Dark Matter

Reacceleration of univer se, as measured by redshift from
Superno va Ia, depends on DIFFERENCE of ò�ó and ò � ôöõ÷õùøFú ,
while position of fir st acoustic peak in the CMB is sensitive
to the flatness of the univer se, i.e. SUM of ò ó and ò � ôöõ÷õûøKú .
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Diagrams for Neutralino Annihilation

Gauge Bosons
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Sfermions

Only heavy final states relevant
(helicity conser vation combined with neutralinos are Majo-
rana par tic les ´ p-wave ´ � fermion mass !)
All x-sections str ong function of ¶©·p¹�º
Interf erences (Z-,t-channel) NEGATIVE
Interf erences (Higgs-,t-c hannel) POSITIVE
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t-channel Helicity suppression
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Higgs exchang e vs ¶©·p¹�º
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s,t-c hannel Interf erences

Higgs large, Z small for � � final state
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Comparison X-sections in CalcHEP and darkSUSY
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Neutralino Annihilation X-sections
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Typical Fits to HEAT Data
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î È contr . for HEAT Data
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Boost factor for HEAT Data
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Typical Fits to HEAT Data
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Summar y

Low values of ( üÔýÀþ ÿ � ��� ) excluded
by LEP Higgs Limit of 114 GeV

At larger values of üLý þ � � DOMI-
NANT FINAL STATE

� � FINAL STATE has orders of magni-
tude larger x-section than � F
final states

� � FINAL STATE fits the HEAT data as
well as the � F final states

Super symmetr y is excellent candidate to
explain Dark Matter in the univer se

Wim de Boer SUSY02, June 17, 2002 24


