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Existence of DM at all scales
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Searching for Dark Matter
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Searching for GeV-TeV DM

QCD axion WDM limit
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Searching for GeV-TeV DM
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Searching for GeV-TeV DM

QCD axion WDM limit

1022eV  we keV Gev 100y 7 10 Mg
T y f

““Ultralight” DM “"Light” DM]| WIMP |} Composite DM Primordial

| |
I >

(Q-balls, nuggets, etc)
non-thermal dark sectors black holes
bosonic fields sterile v
can be thermal
Fuzzy
1 :qaartter Dark
82 %0 Dark Matter . n Ugget

b > (mass ~ GeV - TeV) AXIOn Black

‘%T:h—// E I Germanium Da rk phOton ho|e

) v S] F)rift time

Particle N indicates deplt N . MeV Scale
14 St E~3V y a;‘a;: (tens of keV) Thermal
-, b ‘ phonons Dark
ol matter
x Ecizi::::gl:lli:\‘?::mns (~175 nm) image by H Fahem (Browe)

GeV
1031 100 1050



Ultralight dark photon DM

Dark photon dark matter
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e Dark photon can decay through the three-photon channel
and neutrino channel. Both are highly suppressed!
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Photon Dark Photon Oscillation
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V, and 4, are in mass eigenstate.



The field configuration
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Photon Dark Photon Oscillation
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V, and A, are in mass eigenstate.
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Photon Dark Photon Oscillation
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Photon Dark Photon Oscillation

* Projecting onto the transverse modes
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Photon dark photon oscillation
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If 1, =0 the DM stays at the resonance region forever.



Searching for ultralight DM with radio
telescopes
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Dark photon dark matter converted at the
Sun’s atmosphere

* Resonant conversion
* Wy =My

* |nside the dark matter halo
* vpy~1073

* The frequency of the converted photon
* w = my with the dispersion ~107°.

* The signal is a sharp peak in the solar spectrum



Absorption of the converted photon

during propagation

* Inverse bremsstrahlung absorption
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 Compton scattering can shift the frequency of the

converted photon.
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Searching for the converted
photon with radio telescopes
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Searching for DPDM with radio telescopes
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Searching for DPDM in LOFAR

Work in progress with Xingyao Chen, Shuailiang Ge, Jia Liu and Yan Luo
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For dark photon dark matter with
smaller mass
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Plasma in solar wind
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For dark photon dark matter with
even smaller mass

Work in progress with Jia Liu, Shuailiang Ge and Zheming Liu
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Jsing solar probes to search for
DPDM

Work in progress with Shuailiang Ge, Jia Liu and Zheming Liu
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Jsing solar probes to search for
DPDM

Work in progress with Shuailiang Ge, Jia Liu and Zheming Liu
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Outlook: Hongmeng Project

Satellite array around the
moon may give us the perfect
opportunity to search for kHz-
MHz frequency DPDM.
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Dark photon in plasma

Plasma effect
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Dipole antennas
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Order one parameter, determined by the
detailed shape of the antenna



Dish antennas
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Dish antennas
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Antenna arrays
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Limits from antenna arrays
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FAST data
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FAST data
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FAST data
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Constraint FAST data
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Constraint FAST data

* data points
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Constraint FAST data
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Direct detection of dark photon
dark matter with radio telescopes
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Summary

* We convert all photon detectors to dark photon detectors.



