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QCD Axion

Resonance detection of QCD axion:

Buen-Abad, Fan, Reece, CS   JHEP 09 (2021) 101

Seong, CS, Yun.                      JHEP 03 (2025) 071

UV completion & low-energy axion EFT:



Axion DM

CS

Axion DM induced SN Remnant echo signals:
Buen-Abad, Fan,  2110.13916   [Phys.Rev.D 105, 075006]

[see also
Sun, Schutz, Nambrath et al.  2110.13920   [Phys.Rev.D 105, 063007]
Arza, Guo, Wu, et al.  2309.06857   [Sci.Bull. 69 (2024) 2971]
Yang, Sun, Wang et al.  2502.08913  [Astrophys.J. 988 1,104]
... ]









https://github.com/ChenSun-Phys/snr_ghosts



Buen-Abad, Fan, CS  2110.13916
(see also Sun, Schutz, Nambrath et al.  2110.13920)



Yang, Sun, Wang et al.  2502.08913



Axion DM

CS
Axion DM induced SN Remnant echo signals:

Buen-Abad, Fan,  2110.13916   [Phys.Rev.D 105]
[see also

Sun, Schutz, Nambrath et al.  2110.13920  [Phys.Rev.D 105]
Arza, Guo, Wu, et al.  2309.06857 [Sci.Bull. 69 2971]
Yang, Sun, Wang et al.  2502.08913 [Astrophys.J. 988] 1,104]
... ]



Axion DM

Schive et al. 1406.6586













Schive et al. 1406.6586

Axion DM

Bar, Blum, CS
Phys.Rev.D 105 (2022) 8, 083015



Axion DM

github:ChenSun-Phys/ULDM_x_SPARC



Axion DM

Boson Stars, and binary mergers:
Croon, Nelson, CS, Walker, Xianyu Astrophys. J. Lett. 858
Croon, Fan, CS   JCAP 04 (2019) 008
Guo, Sinha, CS   JCAP 09 (2019) 032
Guo, Sinha, CS et al.  JCAP 10 (2021) 028 



Croon, Fan, CS JCAP 04 (2019) 008





Axion-Photon

BAO, SNe, galaxy clusters
  Buen-Abad, Fan, CS   2011.05993 (JHEP)

Supernova remnants (radio)
  Buen-ABad, Fan, CS   2110.13916  (PRD)

Quasars (UV, X-ray)
  Buen-Abad, Fan, CS   2309.07212  (JCAP)

Laboratory Search (laser)
  Seong, CS, Yun      2308.10925   (PRD)

Solar axion (X-ray)
  Seong, CS, Yun      2408.11103   (JHEP)

Pulsars (X-ray)
  Fan, Li, CS             2501.12440    (PRL)





MCMC code github: ChenSun-Phys/cosmo_axions

Buen-Abad, Fan, CS JHEP02 (2022) 103





JiJi Fan, Lingfeng Li, CS  Phys.Rev.Lett. 135 (2025) 23, 231801
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Seong, CS, Yun   Phys.Rev.D 110 (2024) 1, 015018

Github: ChenSun-Phys/axion-magnetic-resonance







Seong, CS, Yun        Phys.Rev.D 110 (2024) 1, 015018



Scanning Different Axion Masses



Seong, CS, Yun        JHEP 03 (2025) 071



wave features
just start to probe

new resonances

a) Many UV theories predict low energy d.o.f. that exhibit
b) New astrophysical and comological observations                             into
    interesting parameter region by leveraging such features. 

- supernova remnants (radio)
- galaxy rotation curves (radio, NIR, optical)
- binary mergers (GW)
- cosmic distance (X-ray and optical)
- neutron stars (X-ray spectrum, polarization, and pulsation) 
...

c) There exist                            to further enhance the signal strength.

Conclusion



感谢垂听

欢迎各位老师来杭高院指导、交流







AMR - Theory







Van Bibber et al. 1987, PhysRevLett.59.759
Raffelt & Stodolsky 1988, PhysRevD.37.1237











"Wigger" Van Bibber et al. 1987
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Seong, CS, Yun   Phys.Rev.D 110 (2024) 1, 015018

Github: ChenSun-Phys/axion-magnetic-resonance







- 12 pieces of HERA dipole magnet,
- 106 m for production, 106 m for regen'
- continuous laser: 1064 nm, 30 W
- optical Fabry-Perot resonator:
    + 5000 power build-up ~150 kW in prod' cavity
    + 40000 power build-up in the regen' cavity
- detector: cryogenic superconducting 
  microcalorimeter (TES)
- started data taking on May 23, 2023







Seong, CS, Yun  2308.10925;



Seong, CS, Yun  2308.10925;



Seong, CS, Yun  2308.10925;



Seong, CS, Yun  2308.10925;
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Seong, CS, Yun 2025:      JHEP 03 (2025) 071
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Seong, CS, Yun 2025:      JHEP 03 (2025) 071





Barth et al. 2013 1302.6283





Croon, Nelson, CS, et al. Astrophys. J. Lett. 858 (2018)



Fan, Li, CS: 2501.12440



Fuyuto, Kumar, Mereghetti, Sandner, CS
JHEP 09 (2024) 042


