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Dark Matterm

AXION (CP problem in QCD)
Primordial black hole (BHs are there)

WIMPs (Weakly Interacting' Massive Particles)

Produced in the early universe

Annihilate

rate o< cross section X velocity

Freeze out at some point
abundance is fixed
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 WIMP. hunting

Direct search

Indirect search
- Collider indirect

Dark Matter seqrches in the 2020s :>
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At the crossréods of the WIMP
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WIMP hunting
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Timeline

. XENON/DARWIN/LZ DYMOU%%%%‘:@(jEE%EHFBE%DS (e ES%) * Plan: construction while XENONNT is taking data.
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Start First
Commissioning Result

e » Xe procurement is very challenging due to the
/ European Astroparticle limited market and large funding required,

maybe consider staged-approach a la PandaX
= Physics Strategy w

APPEC 2017-2026 | US:SNOWMASS 2021 is ongoing

https://www.appec.org/
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* Morexobust evidence than annual modulation
¢ Study-the BM-nature after discovery
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Figure 91.1: Exclusion plot for ALPs as described in the text.
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* MIGDALZIZR

PRL123, 241803 (2019)
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ed 4 ‘6

Dark matter nucleus scattering
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DM-nucleon cross-section [cm?]
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XENONIT,Laura Baus FIG. 1. Ilustration of the ER signal production from BREM
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(green) and Migdal processes (pink) after elastic scattering

0.L 03 1 3 10 30 100 300 1000 between DM () and a xenon nucleus.
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* MIGDAL effect ?

SRBAXEVEGTE
« calculated (predicted) EERRIICIXRFESR
* nuclear recoil = excitation / ionization
« caused by a sudden change of the nuclear velocity

« small probability

* reformulated
s energy momentum conservation
* probability conservation

can be used for DM search

Migdal effect in dark matter direct detection

EKPEI’iITIEHtS

FIG. 1. Hlustration of the ER signal production from BREM
(green) and Migdal processes (pink) after elastic scattering
between DM () and a xenon nucleus.

Masahiro lbe,*? Wakutaka Nakano.” Yutaro Shoji® and Kazumine Suzuki®




* Migdal challenges : just started

» RFREL+EFIRED
- BRORIMEIVGEIIRIEE

O-TPC at UNM (from D. Loomba)
2D reconstruction

+ 25-35 Torr CF4
copicki + 2THGEMSs (o > 0.7 mm)
+ Imaging area ~1.9cm x 1.9cm
— * 4x4 on-chip binning
Data acquired using following sources:
e a

+ Fe-55 (5.9 keV x-rays)
+ Co-60 (y's)
ron erator (~2.2 MeV n’s + y’s

s://indico.cern.ch/event/872501/contributions/3730586
1Ichments/1985262/3307758/RD51 mini_week Pawel
j@skii ven2ipdf
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_ PTEP (2021) 013C01

1.nuclear recoil cluster B

3.de-excitation X-ra;a
(Edex)

4.de-excitation electron
(Enl - Edex)

2.Migdal electro?

distance between clusters

EEID
https://www.astroarts.co.jp/news/2005/
05/13mira_ab/mira_comp.jpg
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