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Recent work



Short author successes

Global fits of simplified models for dark matter with GAMBIT

I. Scalar and fermionic models with s-channel vector mediators

Christopher Chang'-?, Pat Scott?, Tomas E. Gonzalo>*, Felix Kahlhoefer3*,
Anders Kvellestad®, Martin White®

Global fits of simplified models for dark matter with GAMBIT

II. Vector dark matter with an s-channel vector mediator

Christopher Chang'?, Pat Scott?, Tomas E. Gonzalo?, Felix Kahlhoefer?, Martin White*

Fast and accurate AMS-02 antiproton
likelihoods for global dark matter fits

Sowmiya Balan,*>! Felix Kahlhoefer,** Michael Korsmeier,¢ Silvia
Manconi®? and Kathrin Nippel®!
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CosmoBit: A GAMBIT module for
computing cosmological observables
and likelihoods

The GAMBIT Cosmology Workgroup: Janina J. Renk,!'%3 Patrick
Stocker,* Sanjay Bloor,'? Selim Hotinli,! Csaba Balazs,®> Torsten
Bringmann,® Tomas E. Gonzalo,®> Will Handley,”3° Sebastian

Hoof,'° Cullan Howlett,? Felix Kahlhoefer,* Pat Scott,!? Aaron C.

Vincent!'!1%13 and Martin White'*

Strengthening the bound on the mass of the lightest neutrino
with terrestrial and cosmological experiments

The GAMBIT Cosmology Workgroup: Patrick Stocker,!'* Csaba Baldzs,? Sanjay Bloor,** Torsten
Bringmann,® Tomdas E. Gonzalo,? Will Handley,% 7>® Selim Hotinli,* Cullan Howlett,3 T Felix
Kahlhoefer,! Janina J. Renk,%% % % Pat Scott,>% % Aaron C. Vincent,'?> 11,12 and Martin White!3

GAMBIT::CosmoBit
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Cosmological constraints on decaying
axion-like particles: a global analysis

Csaba Balazs,! Sanjay Bloor,? Tomas E. Gonzalo,>* Will
Handley,%¢ Sebastian Hoof,*" Felix Kahlhoefer,?* Marie Lecroq,':
David J. E. Marsh,® Janina J. Renk,%1%!1 Pat Scott*!! and
Patrick Stocker3:12
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Current projects



Sub-GeV dark matter (shortish author)

Taylor update right after this



Annual modulation (shortish author)

« DAMA ...

» COSINE-100 and ANAIS have released data (they did not
find dark matter)

e Currently being done with dimension 6 EFT operators:

e Run scans with all coefficients turned on + nuisance

parameters -- supposed to give a state-of-the-art work
on annual modulation + event-based experiments;

 Modulation experiments only, Mod + rate experiments



Annual modulation

e More work?

* Likelihoods for ANAIS and COSINE are currently energy-binned results of
their modulation fit. COSINE recently sent us time-stamped events. Do we
update our likelihoods?

* |sospin violation?
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Non-relativistic effective operators (short author)
Neal, Aaron, Pat, ? c§#=0toW*W~ for m, =500 GeV
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The bright future




Dark matter

CDM Still great!
WIMPs Still great!
Sterile neutrinos Maybe?
Ultralight DM In danger?
Primordial black Maybe?
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Cosmology

Inflation

Still great!

Baryogenesis

Still untestable!

Hubble tension Still annoying!
Dark Energy Still boring!
Phase transitions Still fun!

o

??




We need more flagship projects

. . Tell me the truth doctor,
 Asymmetric DM (subsumed in SubGeV?) < it dark matter?

 |Indirect detection

» Early universe stuff?

* Low energy/mass searches

» NanoGrav Egles Files

e (Gravitational portal dark matter
P No, it's probably just

e Cosmic neutrinos? pulsars

. 7
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