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The First Indication of Neutrino-Induced Nuclear Fission

NuThor 
Measurement

17±112.4𝜎
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• Our best models predict that galaxy-galaxy strong lensing (GGSL) 
probability by cluster subhalos in the real universe is an order of 
magnitude stronger than CD M simulations

• GGSL is extremely sensitive to the inner density profile shape 
(how mass is distributed within the subhalos)

• Enhancement of the mass density by four orders of magnitude in the 
inner region appears to resolve this tension

• Core-collapsed SIDM offers a natural scenario for this level of 
steepening

(Dutra et al 2024)

Self-Interacting Dark Matter, Core Collapse, and 
the Galaxy-Galaxy Strong Lensing Discrepancy
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Y. TokayerYCIU Symposium May 30 2025

Core-collapsed SIDM halos as massive SMBH seeds

● Self-interacting dark matter originally proposed to explain 
diversity of halo density profiles 

● Early stages: heat flows inward → create core
○ Conduction is collision-limited (O(tr))

● Late stages: heat flows outward →gravothermal catastrophe
○ Conduction is mean free path-limited (O(100⨉tr))

● Can core-collapsed SIDM halo populations in the early universe 
seed SMBHs?

● How do encounters/interactions affect collapse timescales?

(figure: Pollack+15)

(Spergel & Steinhardt 2000)

(Jiang+25, Shen+25)

Yarone Tokayer PI: van den 
Bosch
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Studying popIII feedback using ultra-faint galaxies

Pratik Gandhi YCIU Symposium May 2025

Jessica Ti ll

Gandhi et al., in prep
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Rydberg/Axions at Yale (RAY)

Building a microwave single-photon 
detector out of 39K Rydberg atoms for 
dark matter axion searches
E. Graham et al, Phys. Rev. D 109, 032009 (2024)
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Cryogenic Underground Observatory for Rare Events

• Array of 988 TeO2 crystals (742 kg) at O(10 mK)
• Neutrinoless double beta decay can help explain matter-

antimatter asymmetry and neutrino mass generation
• CUORE is a search for neutrinoless double beta decay

• Taking data since 2019, and
• Setting the world-leading limit on 130Te 0νββ half-life: >3.8×1025 yr

• Low backgrounds enable searches for other rare physics
• e.g. axions, decay to excited nuclear states
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The Simons 
Observatory

Credit: Mark Devlin

Abitbol et al. 2025

Credit: Nicholas Galitzki

Ade et al. 2019

 0.5 m Small Aperture 
Telescopes (x3)

 6 m Large Aperture 
Telescope

 27, 39, 93, 145, 225, 
280 GHz
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Searching for Dark Energy with Roman
High Latitude Wide Area Survey
➔ 2000 square degrees

◆ Notably smaller than DESI or Euclid
◆ Much greater number density
◆ Better magnitude limit by 2 vs. Euclid

➔ Probe LSS with BAO, LyA forest, higher-point 
statistics ⇒ Track expansion throughout cosmic 
time

Launch:
Fall 2026

Hubble mirror 
(2.4m) ⇒ 100x 
FOV

Wide Field 
Instrument 
and 
Coronagraph

Calibration & Systematics
Redshift Interlopers
➔ Objects with incorrect redshifts 

can bias BAO measurement
➔ Developed a method to self 

calibrate this effect out ⇒
Relative Flux Calibration
➔ Correct for spatial and/or wavelength 

dependent detector response

Alan NguyenYCIU Workshop, May 30
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Why are high-redshift JWST AGN so different?

Alessandro Peca30-May-2025

Peca et al. (submitted)

JWST AGN (2 < z < 9) lack [NeV] λ3426

Peca et al. (2023)

We EXPECT high-z AGN to be heavily obscured, with
a major contribution coming from the host galaxy’s ISM

But is this enough to explain the X-ray weakness?
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Energy spectrum of electrons 
emitted from tritium β- decay

e
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B fie
ld

measurement using tritium 
beta decay, targeting 40 meV 
sensitivity.

Cyclotron radiation emission 
spectroscopy (CRES)*

Simulation challenge: Model 
multiple unique subsystems 
that are tightly coupled by 
EM fields.

Simulation purpose: 
Generate data to examine 
feasibility and performance 
of the experiment.

*Monreal and Formaggio, Phys. Rev. D 80 (2009) 051301

J. Peña

Project 8 simulation development
P. L. Slocum, K. M. Heeger, T. E. Weiss, Wright Laboratory, Yale

Direct neutrino mass
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nEXO: A Search for 
Neutrinoless Double Beta 
Decay

Liquid xenon TPC searching for 0𝜈𝛽𝛽 in 136Xe
Evidence for Majorana neutrinos and origin of 
mass
Observation of a process that produces more 
matter than antimatter

S Wilde - YCIU Workshop 2025
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