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Principle: Gravitational
force & Circular motion

Vorp = /GM(r) /7

& Which planet has the highest (orbital) speed?




Mercury (NASA Science)
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Dark Matter Landscane: A Theorist's Uiew
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Dark Matter Landscane: A Theorist's Uiew
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Dark Matter Landscape: An Observer's Uiew

Superradiance

1079V peV  0.1leV  keV 102 TeV 107 M, 10My  10° Mg

€
Fuzzy DM QCD axion/ALPs Stenle v WIMPs & WIMPzillas

[EuCAPT WhitePaper, 2021]



[EuCAPT WhitePaper, 2021]
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*model dependent

Ultra-faint dwarf galaxies
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Ursa Major Ill: deepest LAT search of any dwarf to

date
No gamma-ray signal — strongest WIMP limits
up to ~4 TeV*

Framework scalable to large LSST/Rubin dwarf
population

[Crnogorcevi¢ & Linden, PRD 23]



Ultra-faint dwarf galaxies

Ursa Major III Limits

10 100 1000
M, [GeV]

«  Ursa Major Ill: deepest LAT search of any dwarf to
date

 No gamma-ray signal — strongest WIMP limits
up to ~4 TeV*

* Framework scalable to large LSST/Rubin dwarf
population

*model dependent [Crogorcevic¢ & Linden, PRD ‘23]




Ultra-faint dwarf galaxies Galaxy clusters

*model dependent

Ursa Major III Limits

1000
M, [GeV]

10 100

Ursa Major III: deepest LAT search of any dwarf to
date

No gamma-ray signal — strongest WIMP limits
up to ~4 TeV*

Framework scalable to large LSST/Rubin dwarf
population

[Crnogorcevi¢ & Linden, PRD 23]

*see Ando et al. 2601.19863
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Ultra-faint dwarf galaxies Galaxy clusters

*model dependent
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Ursa Major II: deepest LAT search of any dwarf to
date

No gamma-ray signal — strongest WIMP limits
up to ~4 TeV*

Framework scalable to large LSST/Rubin dwarf
population

[Crnogorcevi¢ & Linden, PRD 23]

*see Ando et al. 2601.19863
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exclusion of thermal relic cross-section below
~400 GeV
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annihilation*
[Crnogorcevic et al., PRD '25]
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Limits competitive with conventional analyses
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Gamma-ray astronomy

6 97.5% blank field containment
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First gamma-ray constraints on intermediate-mass
black holes

Opens a new window for MeV/GeV studies of low-
mass accretion



Gamma-ray astronomy
_ DwarfAGN | Thesun

[Crnogorcevi¢ et al., accepted to PRD '26]
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Mapped the solar inverse-Compton halo out to
45° (requiring a new background modelling
method)

Used 15 years of Fermi-LAT data — first full solar-
cycle measurement

Probes cosmic-ray modulation by solar magnetic

fields [Linden etal. incl. Crnogorcevic, PRD 25]



Gamma-ray astronomy
_ DwarfAGN | Thesun | KM32302138

[CrnogorcCevic et al., accepted to PRD '26]
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Multimessenger astronomy

GW190425

15-350 keV

4.7 x 1078
5.00 Upper Limit [erg s~ cm™?]

«  Offline Fermi-GBM + Swift-BAT search during LVK 03

* Looked for gamma-ray signals coincident with GW mergers

»  No confirmed detections — limits on EM emission for BBH, NSBH, BNS
*  Pipeline now informs real-time GCN notices

[Fletcher et al. for Fermi-GBM, Crnogorcevic et al. for Swift-BAT, LVK Collaboration, ApJ '24]



Multimessenger astronomy

GW190425
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Pt 1074 === This work k=0.6 (p-p interactions) UGRB spectrum (Ackermann et al. 2015)
This work k=0.3 (p-y interactions) = Simulated unresolved blazars
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G
4.7 x 1078 3.4% 1077 Eneray [GeV]
5.00 Upper Limit [erg s~ cm™?]
«  Offline Fermi-GBM + Swift-BAT search during LVK 03 »  Firstanalysis linking IceCube neutrinos with Fermi’s unresolved gamma-ray
*  Looked for gamma-ray signals coincident with GW mergers background
« No confirmed detections — limits on EM emission for BBH, NSBH, BNS * Includes emission below LAT detection threshold
*  Pipeline now informs real-time GCN notices  No correlation found — upper limits on neutrino flux from unresolved blazars

* Framework now a baseline for next-generation multimessenger studies

[Fletcher et al. for Fermi-GBM, Crnogorcevic et al. for Swift-BAT, LVK Collaboration, ApJ '24] [Negro, Crnogorcevic, et al., ApJ 23]
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- superluminous supernovae in gamma rays
-voids and blazars
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