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Dark Matter and low mass searches
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THE COSMIC DARK MATTER LANDSCAPE

zeV aeV feV peV neV peV meV eV keV MeV GeV TeV PeV /
HH%HF%E | S RN SUSE [ N— , “ %
L} L'} ] u U i ;
——mp )
| QCD Axion | | WIMPs 30Mo
R < ———— (Massive Compact
| Ultralight Dark Matter Hidden Sector Dark Matter Halo Object)
a——— ——
Pre-Inflationary Axion Hidden Thermal Relics / WIMPless DM
_
Post-Inflationary Axion Asymmetric DM
Freeze-In DM
—>

SIMPs / ELDERS

01/06/2026 XB - Rencontres de Noirmoutier



fb JCLab Dark Sectog Electron recoil zone of interest

Iréne Joliot-Curie

Laboratoire de Physique
des 2 Infinis

S

lidden Sector

01/06/2026 e e

XB - Rencontres de Noirmoutier




C'b J CLab Dark Sector: the simplest expansion
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AAdd a U(1) symmetry
AMinimal renormalizable portal to the Standard Model
AGauge invariance: kinetic mixing with SM U(1)
AAfter EWSB, dark photon couples to electric charge
ALight DM opens the <GeV scale
ANuclear recoils suppressed

Aldeal to observe as electron recoil
ANeed to observe much smaller energy deposits
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A Electron recoil accessible as an S2 only search

A Losing background rejection capability Lot
A Ok with a background model |

A Usually unreducible background at a few electrons

LDM: Fpy = 1, 6, = 5x107%% cm?

—— my = 50 MeV/c?

—— my = 500 MeV/c?

LDM: Fpy = (ame/q)?, e = 5x107% cm?
==+ m = 50 MeV/c?

——- m, = 500 MeV/c?
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Axion-Like Particle: gre = 5x10712
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Dark Photon: x = 3x107'*®
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ACCD were invented in 1969 by Boyle and Smith (Bell Labs) as a memory de
It works better as an image sensor and was quickly used In consumer device

ACharge is moved line by line, then pixel by pixel, rea: i3’
at a single sense node. IEIEE

INPUT INPUT TRANSFER OUTPUT OUTPUT
DIODE GATE PADS GATE DIODE
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CCD problem: low frequency noise
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The 10th LCTP Spring Symposium : Hunting for Particle Dark Matter - hitps://indico.global/event/1382/contributions/125550/
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Robert McGehee May 5, 2025

DAMIC-M
Collaboration
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PandaXcollaboration
Phys. Rev. Lett. 135, 211001
Published 18 November, 202
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The Next 2 years (?)
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A PandaXT:
A Mass increase towards 43T target (?)
A First step at 20T (?)
A Data taking starting in 2027 (?)
A Sensitivity improving naively 3 to 5 (?)
A DarkSide0k:
A Huge size improvement over DarkSkie
A Data taking starting in 2027 (?)
A Likely to be competitive against DAMW@PandaX20T, but maybe not by neiXtoirmoutier

A Xenon/LZ/XLZD:
A Likely not competitive for nextloirmoutierX
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A DAMIGM:
A Installation under way
A9ELIZ&adz2NE Ay ONBI &SY uwt 3 ™M opn 3
A9QELI2&dzNBE AYyONBIFaSY H Y2yGKa ™ H &SI Nz
Awl RA21F O0AOS oO0k(@ENRdIdzy RAE @ dY9mn
A5 NJ OdzNddBhetier?@ 9 H
A SuperCDMS
A Delayed by >5 years relative to original schedule
A Currently in commissioning
A Original projections exceeded competing semiconductor technologieg®p®@iers of magnitude
A Current projected advantage over DAMVCIs typically <1 order of magnitude
A Ultimate sensitivity depends critically on understanding4emergy / singlecharge backgrounds (LEE
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Light mediator [F(q)=1/9%]
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A Electron recoil experiments progressing extremely fast in the last years

A A very significant part of the strongly motivated parameter space in the-®eV region has been
explored in the last year or will be explored in the next 3(?) years

A{A ySdziNAy2 F23 A& y20 &8SiG 6AGKAY SELISNR
A Directional electron recoil still unexplored
A Beside Electron Recoil, absorption processes also contribute to the search

A Dark sector can of course be more complex than a simple U(1)
A Entering a new age for models in the M&¢V range

A Electron Recoil at GeV or more can also be interesting
A52y Qi dzy RSNBaGAYlI UGS 0KS Sf SOGNRBY NBO2Af OKI
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