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Experimental Constraints

We use a suite of constraints from
Higgs Physics
Precision Electroweak
Direct Detection and Cosmology
~lavour Physics
_HC SUSY Searches

Softsusy, FEWZ, FeynHiggs, SuFla, Superlso, MicroMegas, SSARD,
HiggsSignals, HiggsBounds, ATOM, Scorpion, Fastlim



Dark Matter Phenomenology

Fits provide a rich dataset
How is relic density set in pMSSM?
How does LHC probe pMSSM by mechanism?

Direct detection prospects?



Relic Density Mechanisms

Relic density depletion requires relations between sparticle masses

In the MSSM this happens through resonant DM annihilation (‘funnel’)
or co-annihilation

Resonant/funnel/s-channel Co-annihilation/t-channel

Credit;: Cohen/Wacker 2013



Relic Density Mechanisms

Also for Also for
« Light Higgs h « Stau co-annihilation

e Chargino Co-annihilation

 Heavy Higgs A/H

Resonant/funnel/s-channel Co-annihilation/t-channel

Credit;: Cohen/Wacker 2013



Relic Density Mechanisms

How to quantify this?
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Constrained Models

300/fb 95% exclusion estimate

* — CMS5M: best fit, 17, 20
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PMSSM results

Squark-neutralino mass plane
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PMSSM results

Squark Gluino mass plane

* —— —— pMS5ML0: best fit, 1o, 2o
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PMSSM results

Lightest chargino-neutralino mass plane
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PMSSM results

Stop neutralino mass plane

* —— —— pMSSM10: best fit, 1o, 2o
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PMSSM results

Co-annihilation requires LSP
and other sparticle to be
degenerate.

Possiblility of long-lived
particles?

We don't find this in the pMSSM



Long-lived sparticles

In constrained models, squark/gluino limits push up the LSP mass

Heavier LSP implies greater NLSP degeneracy for correct
annihilation cross-section
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Long-lived sparticles

In constrained models, squark/gluino limits push up the LSP mass

Heavier LSP implies greater NLSP degeneracy for correct
annihilation cross-section
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Direct Detection Phenomenology

41 * —— —— pMSSML0:bestfit, 1o, 20 Projected LZ bound
10 : — . .

1[}-42 |

1[}-43 i

107 |
- 107% |
L]
= 10
1[}-4? [
1[}-45 i
1[}-49 |
1[}-5D

=16

stau coann. . hybrid . stop coann. h funnel

. A/H funnel L X;- coann. ~ focus point - Zfunnel




Summary of Detectabllity

DM Exp't Models
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Indirect Detection

Interesting to include recent
Fermi-LAT dwarf limits

bb s All dwarfs

95% <o v [omifs]
=

|||||||!', T ||||IT|: |||||rl1]:u | |||||||!E T

- D R B R 0 W 0 R

1 Fermi-LAT+MAGIC Segue
o H, median == = MAGIC Segue 1

| H, B8% containment- - == Fermi-LAT - -oooe e

H, 955 cu:umammené = = Thermal relic cross section
IIIII ] 1 IIIIIII ] 1 IIIIIII

10° 10* 10t 10°
Mgy [GeV]

Indirect detection
constraints from Fermi-
HESS constrain heavier

(wino) states

Thermal
| o 1022
10°2H '\ l
\ : 10723
B <l S
o 10724 -
ERUE <
= \ 1025 5
S 1072 N =
R 10726
1072
10727
L0 g T T5 20 25 30

M, [TeV]



Summary

DD and collider searches in Run Il will probe a variety of
DM mechanisms

Charged track searches in constrained models

Run Il + CTA/HESS/Fermi-LAT = Interesting times
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