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Photon collider at the ILC, first forty years Valery Telnov

Photon colliders is a very cost effective addition 
for e+e- linear colliders. The physics case (after 
LHC runs) is not obvious, but situation may 
change unexpectedly, the ILC design should 
reserve the possibility of γγ collider from the very 
beginning: 

the crossing angle 25 mrad is needed!

Γγγ

+thousands papers on γγ, γе physics

Lum. spectra for X(750) study

•the energy is smaller only by 10-20%
•access to higher particle masses  
•higher precision for some phenomena 
(Γγγ,  CP)
•different types of reactions 



γγ collider based on European XFEL
as a prototype of PLC at ILC

Valery Telnov

European XFEL: e-beams 17.5 GeV + laser 0.5 μm = γγ collider (Wγγ <12 GeV)

Two real photons will produce resonance states with Q=0, C=+,
JP= 0+, 0-, 2+, 2-, 3+, 4+, 4-, 5+ … (even)±, (odd ≠1)+

2=quark, 4-quark (or molecule) states, glueballs and ???

5σ-observation

Γγγ

ηc(1S),M=2.98 GeV Γγγ~5 keV
ηb(1S),M=9.4 GeV Γγγ~0.5 keV (not measured)

Observation limit is much lower than 
Γγγ width of        ground states:qq



Potential BSM search in e-e- collisions at the ILC Alexey Drutskoy
(LPI, Moscow)

e-e- is useful for
1) Majarano neutrino 
2) Selectron
3) Charged H bosons

(and not only)
three e-e- workshop organized
by C. Heusch in ~2000 



The e-e- mode is potentially suitable for doubly-charged Higgs boson search. 
We considered H5

- - Higgs boson production, which is a smoking-gun signature of the Georgi-Machacek
model. If the mass of H5 Higgs bosons is less than half of the center-of-mass energy, then the pair 
production in e+ e- collisions is useful. If this is not the case, the vector-boson-fusion process in e-e-
collisions is useful. Although the signal strengths depend on the model parameters,100 fb-1 is sufficient for 
the discovery with the center-of-mass energy 500 GeV and a certain parameter set that is still allowed by  
the current constraints.

e-e- is needed when
H5>0.5(2E0)

Doubly-charged Higgs boson production at electron-electron 
colliders in the Georgi-Machacek model.        Takihira Ueda



Though leptoquarks have gained much attention in 
recent time due to their ability to explain various flavour
anomalies, their existence is not confirmed yet 
experimentally. But, we find that zeros of single photon 
tree level amplitude have the potential to provide 
information about leptoquarks (if any) at electron-
photon collider. It is a well known fact that the tree-level 
single photon amplitudes for various electroweak 
processes vanish at certain regions of phase space 
depending on the electric charges and four-momenta of 
the external particles. On the other hand, using the 
technique of laser-backscattering, one electron-positron 
collider can be transformed to an electron-photon 
collision machine. A small number of SM backgrounds 
would keep the signal very clean in this collider. We 
have used a PYTHIA based simulation for production of 
leptoquark associated with a quark at electron-photon 
collider to obtain the results which are very encouraging

Leptoquarks and Zeros of Amplitude at e-γ Collider
Anirban Karan



A high-huminosity SC e+e- twin LC with energy recovery and 
multiple use of bunches  (ERLC) Valery Telnov
To avoid parasitic collisions in SC linacs a twin (dual) LC is proposed (arXiv:2105.11015)

Such ERLC collider can work with a duty cycle or in continuous CW mode. 

Main power is used  for removal of heat due to RF and HOM losses.

The power required for continuous operation in the case of Nb cavities at 1.8 K 
is larger than acceptable by a factor of 3. 

More promising are SC cavities working at 4.5 K, such as cavities covered by 
thin layers Nb3Sn (or some other).  

(this talk was given at the Green ILC session)
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Parameters of ERLC at E=250 and 500 GeV


















