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Motivation for New Physics beyond the Standard Model

▶ The convincing evidence
Dark energy; dark matter; neutrino masses and mixing; baryon asymmetry; inflation; ...

▶ Fine-tuning problems
Cosmological constant problem; gauge hierarchy problem; strong CP problem; SM fermion masses and

mixings; ...

▶ Aesthetic problems
Interaction and fermion unification; gauge coupling unification; charge quantization; too many parameters;

...

▶ The electroweak vacuum stability problem
The stability problem can be easily solved in the new physics models.

▶ New Physics beyond the SM!
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The Peccei-Quinn Mechanism and QCD Axion

▶ The Peccei-Quinn mechanism provides a natural solution to
the strong CP problem, and predict the QCD axion

▶ The QCD axion can be a dark matter candidate if its mass is
around 50 µeV.

▶ The resonant cavity experiment has been proved to be able to
probe the QCD axion models!

▶ We plan to perform the resonant cavity experiment.

Tianjun Li ITP-CAS



Axion Experiment

▶ We have gone through almost all the axion experiments and
proposals in details, and thought it very carefully!!!

▶ The DOE Office of High Energy Physics and the NSF Physics
Division have jointly selected a portfolio of projects for the
second generation of direct detection dark matter experiments
on July 11, 2014. The joint DOE/NSF second-generation
program will include the LZ and SuperCDMS-SNOLAB
experiments with their collective sensitivity to both low and
high mass WIMPS, and ADMX-Gen2 to search for axions.

▶ In Summer 2016, we made the final decision to perform the
resonant cavity experiment to search for QCD axion dark
matter!
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Dark Photon Experimental Constraints
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APEX Experimental Constraint
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Dark Photon Search at the TASEH experiment
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The TASEH Axion Limits to Dark Photon Limits
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Dark Photon Search at the TASEH experiment
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The Tentative Dark Photon Signals
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The Tentative Dark Photon Signal
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The Tentative Dark Photon Signal
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The Prospects of the APEX Experiment

▶ Double check the tentative dark photon signal in the range
4.71017-4.71019 GHz via dual path read out system, Anhui
University.

▶ The axion and dark photon searches at the Henan Normal
University.

▶ The axion and dark photon searches at Chinese Academy of
Sciences.
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Summary

▶ The dark photon searches at the APEX and TASEH
experiments.

▶ A tentative dark photon signal around in the range
4.71017-4.71019 GHz at the TASEH experiment.

▶ The Prospects of the APEX Experiment.
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Thank You Very Much
for Your Attention!
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