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If M~MPlanck, dilaton (Dark Energy) If M~MGUT , axion (Cold Dark Matter)

mass m

mass 10-4-10-6 eV 

Two-loop self-energy correction
arXiv:1512.01360 [gr-qc]
Y. Fujii

pNGBs can be dark components of the Universe
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mass 1.5-5.9 10-7 eV 
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Target region for ALP searches



Two-body interactions
in stimulated resonant scattering
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Coherent state:

Transition amplitude: 1 + 1 → 3 + 4

K.Homma, Y. Kirita
arXiv:1909.00983
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s-channel scattering contains resonance

𝜒 ≫ 𝑎 → ℳ 3 ∝ 𝑎3 ∝ 𝑀D0

𝜔 = 𝜔G → ℳ 3 ∝ (4𝜋)3e.g. g-g Higgs factory Ecms
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Collision with 
momentum-energy uncertainty

Gain by M2
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Enhanced rate by inducing laser field
- stimulated scattering in bkg laser field-
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arXiv:1006.1762 [gr-qc]
Y. Fujii and K.Homma
Prog. Theor. Phys., 2011
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Cubic dependence



Asymmetric Head-on
collision System

Center of Mass  System

Photon-photon collision systems
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Quasi-Parallel 
collision System
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Lorentz boost
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Searches at Ins. Chem. Res. in Kyoto Univ.

Experimental area1013 W laser system

Interaction chamber



Can GHz source enable dilaton search?
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K.Homma, Y. Kirita
arXiv:1909.00983



Thank you for the support

• Two papers under review.

• Three searching data sets have been taken and 
analyzed for the future publication.

• We could get lots of knowledge to bridge to the ELI 
project.
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