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Direct detection:
MSSM prospects

pMSSM y? analysis: 20 regions
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Direct detection;

MSSM prospects

pMSSM y? analysis: 20 regions

BayesFITS (2014)
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Area strongly favored after
Higgs discovery (dark matter
higgsino or wino)

not entirely covered / even
below neutrino background
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Indirect detection is complementary
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HIGGSINO just beyond reach [First pointed out in

Cohen, Lisanti, Pierce, Slatyer (2013);
Fan, Reece (2013); Hryczuk et al. (2014)]
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CTA — New guy in DM hunt race
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The observational setup
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The backgrounds

1. Cosmic rays

* Isotropic

* Can discriminate based on shower

* Estimated by MC from collaboration

2. Diffuse gamma-rays

Elevation {km)

[ }S

* Measured by FERMI-LAT below 100 GeV

* Need to extrapolate to higher energies

 Larger in ON region that OFF region! Can mimic [

Signal DGE background: Silverwood et al. arxiv:1408.4131

SUSY Lake Tahoe, 24.08.2015

Andrew Williams

1 TeV Canmsms-ray

| Te¥ Nucloon




The signal
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Particle Physics Factor
Parameterises DM properties
Depends on annihilation final state

] factor
Parameterises DM halo and observation region

Astrophysical uncertainties
Halo model
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The observed signal
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¢ Separate into energy bins

¢ Marginalise over energy resolution

« Effective area is energy dependent
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Large energy dependence
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Binned likelihood
C— H 'z Zi

¢ Likelihood function for poisson distribution

+ Uses full spectral information
+ Can be adapted to a full morphological analysis

+ Increase cross-section until -2In(L) > 2.71 (one-sided 95% C.L.)
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Results: Projections for CTA

BayesFITS (2014)

CTA sensitivity 95% CL
Binned Likelihood method
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Results: Projections for CTA

NFW profile:
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Impact in the

-20
BayesFITS (2014)
% =
BF to W*W ==+ CTA sensitivity W' W~
9ol 10
* BMI
0.8
— -24r
~ 0.6
(a2}
g
2l 04
3
= 02 |,
=T#]
S oo =
—30} )
pMSSM, 20
-32 h R .
001 0.1 1
m, (TeV)
(a)
-20
BayesFITS (2014)
BFtotf === CTA sensitivity tt
-22L 1.0
* BM3
08
—_ =24
;‘C’, 0.6
g
= g6l | [ fo4
= 02
en
S -
—30}
- pMSSM, 20
o0l 0.1 1

my (TeV)
(c)
SUSY Lake Tahoe, 24.08.2015

MSSM

-20
BayesFITS (2014)
BF tobb ==+ CTA sensitivity b b
-221 10
* BM2

08
_24.

0.6
_26k 04

02
B | S
-30}

s pMSSM, 20 .
~or 0.1 1
m, (TeV)
(b)
=20
BayesFITS (2014)
BFtor'r === CTA sensitivity 71
-22 1.0
* BM4

08
-24

0.6

‘l
-26
—28h
-304
. pMSSM, 20

Yo 0.1 1

m, (TeV)
(d)

Andrew Williams

-20—
h"/ BayesFITS (2014)
=22
o~ -4
~
o
£
3
~ -2
=)
—_— N
Y .
S -8 bé
=30}
pMSSM,
-3
'&01 0.1 1

MSSM models
yielding WW and bb*
final states will be
tested

14



log O'V(Cm3/S)

Impact in the MSSM
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Under Einasto and NFW
profile all (or significant
part) of higgsino region
in reach with 500 hours.

SUSY Lake Tahoe, 24.08.2015

Orthogonal and complementary

to direct d

etection and the LHC
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The special case of CMSSM / mSUGRA

BayesFITS (2014)
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To take home:

o LHC + Higgs point to multi-TeV SUSY:
heavier dark matter candidates emerge as likely
o CTA will improve limits on heavy annihilating dark matter
« CTA will provide complementarity to direct detection experiments and

the LHC

e CTA can close the gaps on the parameter space of the CMSSM
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