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TevPA 2024

• 25 plenary talks

•  275 talks in parallel sessions

•    slides 

•  80 hours of presentations

•  +15 hours of coffee/food/drinks

• …cannot do justice to wonderful 

science discussed in these 5 days

• Apologies to this morning’s speakers

𝒪(104)
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How it started.. 
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What hasn’t changed
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What hasn’t changed

•  No clear answer yet to some big questions:

• Nature of Dark Matter

• Origin of CRs

• Physics beyond the SM

• …
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What hasn’t changed

•  No clear answer yet to some big questions:

• Nature of Dark Matter

• Origin of CRs

• Physics beyond the SM

• …

•  Our unwavering trust that our problems can be solved with a bigger experiment! 
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Progress in UHECRs

Toshihiro FujiiTeVPA 2024:

TeVPA 2005:

Toshihiro Fujii
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Progress in Gamma-ray Astronomy

• LHAASO [Zhen Cao]:
•  > 100 TeV sources enable direct study of 

PeVatrons

•  > PeV emission from stellar cluster 
Cygnus OB2 hints at super-PeVatron

• Coming soon: IACT array in LHAASO

Zhen Cao
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Progress in Gamma-ray Astronomy

• LHAASO [Zhen Cao]:
•  > 100 TeV sources enable direct study of 

PeVatrons

•  > PeV emission from stellar cluster 
Cygnus OB2 hints at super-PeVatron

• Coming soon: IACT array in LHAASO

• TeV Halos [Carmelo Evoli]:

• What is the origin of the confinement?
• What implications for diffuse emission?
• For the positron and electron flux?

Zhen Cao Carmelo Evoli
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Progress in Gamma-ray Astronomy

• @ NASA
• FIG SAG roadmap

• Growing interest in MeV - GeV mission

Regina Caputo
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Progress in Gamma-ray Astronomy

• @ NASA
• FIG SAG roadmap

• Growing interest in MeV - GeV mission

• > TeV
• CTA is happening!

• Astro: PeVatrons,  Transients sources,  

AGNs, …

• DM: testing WIMP paradigm

Regina Caputo Manuel Meyer
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Neutrinos

• (Surprising) Facts about neutrino sources

Ke Fang
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Neutrinos

• (Surprising) Facts about neutrino sources • Population of non-jetted AGNs at 3.3σ

Elisa ResconiKe Fang
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Neutrinos

• Lots of ideas on how to reach  TeV to 

detect cosmogenic flux (ice, mountains, …) 

𝒪(100)

Brian Clark
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Neutrinos

• Lots of ideas on how to reach  TeV to 

detect cosmogenic flux (ice, mountains, …) 

𝒪(100) • Km3Net (in construction) measured the 

first UHE neutrino! 

• >10 PeV muon crossing ARCA21

Marco Circella Brian Clark
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Dark Matter indirect detection
• DM decay and annihilation rates constrained by γ-rays, neutrinos, anti-matter, 21cm etc.

• A ML framework for jointly extracting spectra and source-count distributions

Tracy Slatyer

Nicholas Rodd
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Cosmological Probes
• JWST galaxies imply excess of ionizing photons, in tension with CMB and Lyα

• MW satellite galaxy population combined with collider bounds rules out heavy mediators

Julian Munoz (see also Philip Bull’s talk on measuring the cosmological 21cm signal)

Vera Gluscevic
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Dark Matter Simulations
• [Annika Peter]: 6 parts process “from Langrangian to Likelihood and viceversa”
• [Mariangela Lisanti]: hydro simulations varying over astro and particle physics 

uncertainties 

Dreams Project
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Dark Matter direct detection
New Dark Matter Search Results from the LUX-ZEPLIN (LZ) Experiment

Combined min cross section: 𝜎SI= 2.2 x 10-48 cm2 @ 43 GeV/c2

Scott Haselschwardt
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Dark Matter direct detection

New approaches to axion searches meV single photons measurements “Into the Fog”

Chelsea Bartram Noah Kurinsky Hugh Lippincott Matthew Szydagis
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The Gravity Files
Over 200 gravitational-wave observations 

Kim Boddy

Maya Fishbach 

NanoGrav: searching for new physics with PTAs

PBHs implications for Cosmological observables

Jessica Turner
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Highlights from parallel sessions:
• [Rebecca Diesing]: William Luszczak, presented a novel means of studying tornadoes with atmospheric Muons

• [Gordon Krnjaic]: David Cyncynates showed that ultralight, feebly coupled scalar "remember the big bang”

• [Weishuang Xu]: Energy injection from DM can impact the observable stellar content of our universe

• [Nick Camp]: Itamar J. Allali showed nu mass bounds from DESI 2024 are relaxed by Planck and SNae

• [Tianlu Yuan]: Jose Carpio’s talk with a joint model of the gamma ray and neutrino flux from NGC 1068

• [Mahmoud Alawashra]: Paaarmita Pandey reported detection of γ-rays from star-forming region RCW 38

• [Will Luszczak]:  Nataliia Borodai showed AugerPrime CRs and MM potential with ~40 000 km2 sr yr exposure

• [Pouya Asadi]: Sania Heeba presented a new mechanism - dubbed ROMP- for calculating the relic abundance

• [Deheng Song]: ML tools may discriminate point-source and diffuse origins of the Galactic center excess

• [Donglian Xu, Bei Zhou]: IceCube test of X-ray bright AGNs found global significance of 3.3σ from 11 Isources

• [Huangyu Xiao]: A heavy QCD axion can make inflation warm

• [Chris Eckner]: LHAASO Galactic plane diffuse is consistent with current understanding of cosmic-ray propagation

• [Elena Pinetti]: Nicolao Fornengo showed 8.9 sigma cross-correlation Fermi - DES cosmic shear maps 

• [Ariane Dekker]:  IceCube data consistent with Galactic diffuse emission of LHAASO if of hadronic origin

• [Sanyia heeba]: New materials, search strategies and modelling of the astrophysics for DM DD

• [Aurora Ireland]: Harikrishnan Ramani limits on primordial power spectrum from DM clumps in ultrafaint dwarfs

• [Amy Furniss]: OP 313 gamma-ray detection by LST-1 is huge leap forward in our path toward CTAO

• [Manuel Meyer]: Reshmi’s talk on the prototype for the CTA Schwarzschild Couder Mid Sized telescope

• [Milena Crnogorcevic]: a flare of (friendly) controversy in their last talk, “The Road to Higgsino DM”

• [Luca Orusa, Benedikt Schroer]: AMS-02 deuteron flux has different rigidity dependence with respect to 3He (discussion)

• [Vikram Dwarkadas] Many ground-based gamma-ray collaborations are now willing to work together

• [Kathryn Plant] J, de Mello Neto discussed discrepancy in UHECR maps by TA and Auger.
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Summary of the Summary

•  We came a long way since the first TeVPA in Chicago

•  We built extraordinary experiments, made incredible discoveries

•  We also struggled to find an answer to our biggest questions

•  Will we ever find an answer?
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Summary of the Summary

“We did not come here to fear the future. 
We came here to shape it”

•  We came a long way since the first TeVPA in Chicago

•  We built extraordinary experiments, made incredible discoveries

•  We also struggled to find an answer to our biggest questions

•  Will we ever find an answer?

Barack Obama
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Please join me in 
thanking Dan Hooper 
and the rest of LOC 
for a wonderfully 
organised conference!


