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Freezeouts
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Cartoon Overview of Approach |
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Co-SIMP Parameter Space '

QOh? > 0.12
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Monoenergetic Recoil |
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XENON1T Signal '

Co—SIMP process
MDM ~ 45 keV

<0'32V1~612> ~ 5% 10 GeV™>

. SR1 data
' By background model
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v& on arXiv today: arXiv: 2002.04038vR; J. Smirnov, J. Beacom
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Look right here effect '
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Look right here effect
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Given XENON1T mass and exposure:

+50 events = Mpy ~ 30 — 50 keV
= Fp~2—6 keV
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Implications
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Scattering off Electrons '
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Scattering off Electrons '
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Scattering off Electrons '
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Detectors with lower energy thresholds = eV
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A. New target for low energy recoils at 30 - 50 keV
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B. Modified Signal shape in Argon due to atomic

structure
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Consequences |

A. New target for low energy recoils at 30 - 50 keV

structure

B. Modified Signal shape in Argon due to atomic

C. Richer neutrino sector possible: T'v about 10%

lower than in SM for consistency with B

D. New collider signatures expected
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Questions for UV completions ,
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A. Emerging Showers?
Hadronic and

Electromagnetic
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A. Emerging Showers?
Hadronic and

Electromagnetic

B. Opacity of materials

C. Loop coefficients

-> Work in progress with:

Bei Zhou and John Beacom
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Summary |

A. New thermal Dark Matter production

mechanism proposed

B. The fundamental process can be directly tested

in lab and consistent with XENON 1T excess
C. Can be confirmed with low threshold detectors,

new astrophysical probes, ...
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Lonely Co-SIMP

95% CMB

95% BBN i | 95% BBN
Ness @ CMB | |

005010 050 1 5 T 005010 050 1
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Ness @ BBN + vy

95% CMB ] I \Neff @ CMB + late v,

95% CMB
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Long Range: light 72’ Short Range: loops, heavy Z’

Need compactness:
True Muonium

Rydberg Atoms (n>>1):

arXiv: Smirnov, Beacom
JCAP 1404 (2014) 022:

Kopp, Michaels, JS

arXiv: Jones, Potviliege, Spannowsky
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Positronium

QB 1 1
A B EM° 4
- 8w 12874 AZ

JCAP 1404 (2014) 022:
Kopp, Michaels, JS
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AE/E ~ O(10719)
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Phys.Rev. D100 (2019) no.5, 063008: Vidal, Ilten, Plews, Shuve, Soreq arXiv: Smirnov, Beacom
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Example: Dirac Materials '

Inter-band scattering Absorption
lq| > w g €< w
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Neff for coupling to Electrons

ANeff(TBBN) —0.25 for M ~ (0.2 MeV.

ANeff(TBBN) —0.5 for M ~ (0.4 MeV.

ANeff(TCMB) ~ —1
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Nucleophilic Co-SIMP
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Scattering off Nucleons '
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Detectors with lower energy thresholds = eV
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Dark Matter Self Interactions
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