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The pMSSM

The complete "unconstrained” MSSM has 105 new parameters. Too many
for an examiniation!

assumptions
@ no new CP violation

@ no FCNC at tree level (MFV)

= end up with 22 input parameters:

6 trilinear couplings "A terms” (Ay, Ad, Ae, At, Ap, Ar)

2 2
15 masses (mg, my,, Mg, Mjs Mg, M, My, M Mp, Mg, Mg, My de)
ratio of the vev's (tanf3)
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The Higgs Potential

V = (Jul® + mp, ) HO? + (|uf® + mi, ) H31? — (bHIHG + c.c.)
1 2
+ (&2 + &) (IHEP = |32

We need consistency with EWSB from the SM:
relations

o v2+vi=v2=2m%/(g*+ gl

o . Imp, —m, |
o minimize the potential = m% = ——<—"__ — m2 — m?, —2|uf?
1—sin2(23) u d

Requirements for the parameters already exist!
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EWSB

Further requirement: Change into mass eigenstates and compute the
Higgs Mass! (at tree level:)

mpo < mz|cos(2B)| < mz
= Need loop corrections to respect bounds on Higgs mass!

Am?, < m2In(mg mg, /m?)

consequences
@ need rather large my for correct Higgs mass
@ then also my,, my, are increased

@ amount of cancellations needed to get correct my rises:
2 2
2 |y — i, 2 2

" Hg THW' _ _ 2
Mz = Jismes | THe ~ MHe 2]
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Finetuning measure
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p, 3/\/12 p) _ [9In(M3)
- dIn(p;)

Barbieri, Giudice (1988)

de Carlos, Casas (1993)

Atot = Z A,z-

0 ’am(th)
B dIn(p;)

Ellis, Olive (2001); Cassel, Ghilencea, Ross (2010)
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Collider Physics

e Decays with SUSY enhancement:

@ B — 7v:052< Rg,, <261

R _ BR(B = Tv) [1 m2B
BTV = BR(B = r)em m

@ K — pv:0.985 < Rz < 1.013
@ BR(b — sv) € [2.89,4.21] x 1074

@ BR(Bs — ptpT) < 45x107°

BR(Bs — p ") o

e SUSY particle masses

e Higgs mass
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Dark Matter Constraints

0%
E XENON100 (2011)
cg mi. |\ SypAMANa — observed limit (90% CL)
107 Expected limit of this run:
g 5 ot DAMA/ - ;" apect:
2 = ~. + 2 0 expect
e ?7< QOh? < 0.135 f: w0l comseom /
4 E- N\ \ coms o
5 102 XENON10 (S2 only, 2011)
o Direct Detection § E ~ ., EDELWEISS (2011) XENON100 (2010)
E 10
E E
o Indirect Detection =R
E
o Buchmueller st al.
1ol e
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Conclusions

@ SUSY searches start to exclude

large regions of the parameter
space. 3
o At the moment small FT is still -
possible.
e A smaller 6°/ corresponds to
higher FT.
@ Natural explanation of Dark R A

Matter will become more
difficult as Direct Search Limits
increase.

Philipp Grothaus (MPIK) Dark Matter and Fine Tuning in the pMSSM March 29, 2012 13 /13



Conclusions

@ SUSY searches start to exclude
large regions of the parameter
space.

@ At the moment small FT is still -

possible.

e A smaller o/

higher FT.
@ Natural explanation of Dark A
Matter will become more
difficult as Direct Search Limits |
increase. Thank yOU.
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