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Many models, many constraints

Constraints

. . .

Direct detection

. . .

Indirect detection

. . .

Direct production (LHC++)
. . . Flavour physics

. . .

Fixed target experiments

. . .

Precision measurements

. . .

(g − 2, EW S, T , U, etc)

. . .

Dedicated experiments

. . .

(for e.g. axions)
. . . CMB (TT, TE, . . . )

. . .

Big Bang Nucleosynthesis

. . .

Large scale structure

. . .

Small scale structure. . .

Models

. . .

Scalar singlet

. . .

Fermion singlet

. . .

Vector singlet

. . . Scalar doublet

. . .

Fermion doublet
. . . SUSY v1

. . .

SUSY v2

. . .

SUSY vN
. . . and that’s just WIMPs. . .

. . .

axions

. . .

axion-like particles

. . .

self-interacting DM

. . .

asymmetric DM

. . .

sterile neutrinos. . .

Ultimately, we want to use all of the left to choose between the
options on the right.
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But then how to compare different models?

Bayes factors? B = Z1/Z2

Fine for nested models.

MSSM63atQ

MSSM63atQ_mA

MSSM30atQ

MSSM63atMGUT

MSSM63atMSUSY

MSSM30atQ_mA

MSSM25atQ

MSSM30atMGUT

MSSM30atMSUSY

MSSM25atQ_mA MSSM24atQ_mA

MSSM20atQ_mA

MSSM19atQ_mA

MSSM20atQ

MSSM24atQ

MSSM19atQ

MSSM20atMSUSY

MSSM20atMGUT

MSSM16atQ_mA

MSSM15atQ_mA

MSSM11atQ_mA

MSSM9batQ_mA

MSSM10catQ_mA

MSSM16atQ

MSSM11atQ

MSSM15atQ

MSSM10atQ

MSSM10batQ
MSSM9atQ MSSM7atQ

MSSM10batQ_mA

MSSM10atQ_mA
MSSM9atQ_mA

NUHM2

MSSM63atMGUT_mA

MSSM25atMGUT

MSSM30atMGUT_mA

NUHM1 CMSSM mSUGRAMSSM63atMSUSY_mA

MSSM30atMSUSY_mA

MSSM25atMSUSY

MSSM25atMSUSY_mA
MSSM20atMSUSY_mA

MSSM25atMGUT_mA
MSSM20atMGUT_mA

MSSM10catQ

MSSM9batQ

MSSM7atQ_mA

What about non-nested models?
Define some sort of parameter equivalence for the purpose
of setting the prior?
Is a prior on axion mass really comparable to one on
WIMP mass? What about scalar vs fermionic singlet??
Entropic priors? (e.g. arXiv:0906.5609)
Is this the same as minimising the K-L divergence?
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Entropic priors? (e.g. arXiv:0906.5609)
Is this the same as minimising the K-L divergence?
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But then how to compare different models?

Some sort of frequentist thing based on p value ratios?
Determining distribution of test statistic is not easy for all
models. . .

Information geometry / Fisher forecasting?
(e.g. arXiv:1712.05401)

Can help with determining dof of test statistic at least.
Also useful for saying how well a given idealised experiment
could distinguish models.
But how to rigorously use for discriminating between
models given real data?

Pat Scott – Mar 2018 – DMStat, Banff Dark matter model comparison

http://arxiv.org/abs/1712.05401
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