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Motivation

¥ After WMAP data it is vell established that thel
IS a component otlark matterin the unierse:

¥t is well known thatneutral stable wak

Interactingparticle with massO(100 GeV)is
able to reproduce that value

¥ The MSSMhas a natural candidaterfthat the
lightest neutralinpone sneutrino or the
gravitino.




¥ The sneutrinois not faroured because it
annihilates to fast.

¥ The gravitino only interacts graitationaly so it
has to be ery light not to overclose the
universe

¥ Thelightest neutralinds normaly an admixtue
of bino,wino and higgsinand is quite easwf it

to reproduce! am.




¥ That was the situatiotebre LEP-Ibut:

¥ So either ve live in a part of the
parameter space wherthere are cancelations
between the diférent entries.

¥ Or soft-massesdr gauginos and higgsino®at
much larger thammixings

¥ Lets study the casef pure states.




¥ Mass dr neutralinos

¥ Mass ér charginos




¥ In the case of LSBinosince it is a singlet
the main co-annihilation oes-section Is
with sleptons or squarks:




¥ In the case the LSP idHggsinahe co-
annihilation ges into gauge bosons:




¥ Final for the case when the LSP is\éino
the co-annihilation is also tbugh gauge
bosons:




¥We can plot the pevious brmulae:




¥ As can be seendm the previous Pguz we
have the bllowingtwo conclusiondor pure
states

' Either we live with abne-tuned bino
almost rulled-out

' Or we hare a situatioruntestable at LHC(

¥ A possible wg-out is to considemixings
that will allow for a fasterdeca of the bino




The well-tempeed Bino/
Higgsino

¥ Lets integrate out thevino:
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¥ The eigevaluesare given by:
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¥ And the mixings




¥ Therelic densityis dominated ¥ the co-
annihilation of the thee neutral states and th
charged one into gauge bosons:
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The well-tempeed Bino/WIino

¥ Lets integrate out théniggsino




¥ Theeigealues
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¥ And mixing




¥ Therelic densityis dominated § the co-
annihilation of the tw neutral states and
the charged one into gauge bosons:

— M_=200 GeV.
~-- M,=500 GeV




¥ We can tiy to male a connection withJV soft
term supposing. > M, M,

¥ If we integrate-outthe Higgsinos & have the
following RGEsS:
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¥ If we supposedMSBbounday conditions:
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Conclusions

¥ AlthoughDM is consideed one of the main
successes of the MSSifter LEP-IIs no longer
true that it can be achwed in anatural wg for
LHC.

¥ Either theBinotends to overclose the unierse
or Higgsinos an@/inos are to massig to be
seen.

¥The well-tempeed solutions pesent diférent
situations whee obseivableDM candidate
exists.

¥ The Bino-Wino has an integsting ealization.




