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e Could be due to

astrophysical objects,
such as pulsars...

e Could be detector effects
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“Anomalies” in the Data:

Could be Dark Matter!
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Could it be MSSM?

- Thermal Cosmology: «ov> ~ 1026 cm3 s-!

This is too small!!!

- Requires a Fudge Boost Factor ~ 104 (Halo
uncertainties not that large...)

- Other possibilities (within SUSY)

- Resonances, Sommerfeld enhancement

- Non-thermal Cosmology
- NMSSM

- The Goal for Today:

- Explore uncertainties in CR propagation
- Explore broader MSSM parameter space
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Parameterizing CR Propagation

We scan over these parameters

Par. Type Par. Names Constrained By Also Note...

Diffusion 2 Dow 8 Vi, V. B/C (HEAO-3, ATIC, 7, and Dy are
CREAM) “depenerate,” we scan z,.
Radio clocks: z >~2Kpe. &
expected in ~ 0.3-0.8. Here
6=0.33

e+/(e™+e), (e™+e)
Diffuse y's

et/(e™+e), (e™+e), pbat/p, fit above 10GeV
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B/C Flux Ratio

Antiproton Ratio - Pbar/P

Consistency with Data:

Best-fit 524 CR Models
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Supersymmetry Without Prejudice

Berger, Gainer, JLH, Rizzo, arXiv:0812.0980

- Study Most general CP-conserving MSSM
- Minimal Flavor Violation
- Lightest neutralino is the LSP - thermal cosmology

- First 2 sfermion generations are degenerate w/ negligible
Yukawas

- No GUT, SUSY-breaking assumptions

- = pMSSM: 19 real, weak-scale parameters
scalars:
Mgq,, Mg, My, My, My, My, M, M, M, M,
gauginos: M;, M,, M;
tri-linear couplings: A, A, A,
Higgs/Higgsino: u, M,, tanp



Perform Random Scan in pMSSM

Linear Priors Theory + Exp’t

107 points - emphasize Constraints
moderate masses

« Theoretical requirements
oh spectra

100 GeV < Mytermions < 1 T€V | « EW Precision observables
50 GeV < [M;, My, p| <1 TeV| « B-Physics

100 GeV< M;<1 TeV » Collider searches
~0.5M,< M, <1 TeV  Astrophysical

1 <tanB <50 measurements
|Acp:l <1 TeV

68.5k models survive these
constraints!



ASTRO+SUSY fits
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SUSY improves the quality of the fit!



Minimum Boost for Best-Fit

All Astro Models and all Benchmark “Model 1”
SUSY Models and Our SUSY Model Set

Best Fits:

X2 /dof = 1.54
With boosts of
~ 70-150
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<OV >/<OVpphar>
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Mod | myo (GeV)| R | B B(av)R* | (ov),/{ov) | {ov)/{ov) | (ov)z/{ov) | (av)w /{ov)
I 101 0.64 | 115 1.23 0.46 0.03 0.13 0.37
2 107 099 | 72 1.27 0.71 0.09 0.05 0.14
3 132 0911 99 1.55 0.68 0.11 0.08 0.11
1 122 0.73 | 102 1.39 0.81 0.07 0.05 0.07
5 116 0.64 | 163 1.27 0.85 0.02 0.05 0.08
6 105 0.67 | 104 1715 0.90 0.05 0.01 0.02
7 114 0.74 | 187 1.21 0.95 0.05 <0.01 <0.01
8 103 0.80 | 119 1.07 0.997 <0.01 <0.01 <0.01
9 105 0.68 | 179 1.08 0.999 <0.01 <0.01 <0.01
10 132 1.03 | 156 1.34 0.996 <0.01 <0.01 <0.01




Spin—-Independent Direct Detection Predictions

Proton Spin-Independent Cross-Section
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Sample Best-Fit pMSSM Spectra
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Conclusions

- We have performed a scan over the variables
parametrizing the uncertainties inherent in CR
propagation

- We coupled this scan with a broad scan over the
19-dimensional pMSSM parameter space

- We found that the addition of the pMSSM improved
the fit to the CR data

- The requisite thermal Boost factors are lowered to
~100

- Best fit models are leptophillic with large
annihilation rates to tau pairs



