
Searching setup
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Pressure dependence of atomic four-wave mixing signals
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Search result at 2.6 x 10-5 Pa
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Extension to asymmetric-incident and 
non-coaxial collisions from symmetric geometry
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KH and Y. Kirita,  
Stimulated radar collider for probing gravitationally weak coupling pseudo Nambu-
Goldstone bosons , JHEP 09 95 (2020) 
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Linear polarization (creation) + Circular polarization (inducing)

pair pT=0



Exclusion region
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Vertex Factors

arXiv:2105.01224 (accepted by JHEP 2021) 
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Extreme-Light-Infrastructure (ELI)

ELI-NP facility 
2 x 10PW
2 x 1 PW
2 x 0.1 PW

0.2-19.5 MeV gamma
beam produced by
~700 MeV e- + laser 

RA5-TDR
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Target mass-coupling domains
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Sokolov and Ringwald, JHEP06(2021)123

10μeV(GHz)
microwave
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Dream of dilaton detection
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dilaton as a candidate of dark energy
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Jordan Frame (JF)

Einstein Frame (EF)

Conformal (dilatation) transform

EFJF
Coupling to Higgs field to realize constant mass

+)$ = (8/0!"")%&

Decaying Λ ∝ 1 / t2

t=1060 in Planckian units
L=10-120, a(t)∝t1/2



pseudo-dilaton mass and coupling
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dilaton mass    ms = 0.15 ~ 0.59 µeV @ mHiggs = 126 GeV

dilaton-photon coupling g/M = (0.5 ~ 2) / (3p) (aqed / Mp)
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Klystron as a 10-5 eV photon source
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Gravitationally weak coupling

Focused radar collider

Pulse compression

μs pulse

ns pulse
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Comparison with charged particle colliders
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No limit on # of photons*
1025 ~ 100J@GHz

Space-charge
limitation exits

Inducement

Accessibility to
coupling even weaker
than that of gravity

* Threshold for real vacuum polarizations
far beyond the cutting-edge intensity
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force nuclear strong electro
magnetic

weak gravitational

strength 10 0.1 1/137 10-5 10-38

distance (cm) 10-13 10-13 ∞ 10-16 ∞

potential exp(-mr) / r a / r + b r 1 / r exp(-mr) / r 1 / r

gauge boson pion gluon photon W / Z graviton

theory Yukawa QCD QED Electroweak Relativity
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Summary

Stimulated resonant photon-photon colliders can extend the 
present horizon of particle physics and cosmology

huge gap
in coupling
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