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XCC: XFEL Compton γγ Collider Higgs Factory
T. Barklow, A. Schwartzman, S. Tantawi, G. White,  SLAC,  May 4, 2023

  Staging an  collider with an intial  collider at the Higgs resonance is not a new idea.
        Such a suggestion by H. Sugawara in 2009 for the ILC was rejected in part due to a weak physics 
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With an X-ray laser in place of an optical laser, the physics case for a 1st stage  collider Higgs factory is strengthened

       considerably.  The optimum 2nd stage could again be  a  co

case. 
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  The XCC could begin operation on an earlier time scale than an  Higgs factory due to its lower cost 
       and smaller footprint.
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The XCC is very different from previous γγ collider concepts 

33
2

1
dL

/d
E

 (1
0

 cm
 s

/0
.1 

G
eV

)
γγ

−
−

E (GeV)γγ

m
34 2 1

laser 
2

bea

4E E
3.1

m

E 86.5 Ge

Lumi top 20% = 3.3 10  

V

cm  s

e

e

x γ −

− −×

= =

=

33
2

1
dL

/d
E

 (1
0

 cm
 s

/0
.1

 G
eV

)
γγ

−
−

E (GeV)γγ

m
33 2 1

laser 
2

bea

4E E
1000

m

E 62.6 Ge

Lumi top 20% = 1.3 10  

V

cm  s

e

e

x γ −

− −×

= =

=

.
Low integrated lumi concentrated in one spike.
Produce Higgs bosons and not much else

High integrated lumi 
creates large background.

2XCC 1 keV X-ray laser 2.4 eV optical laser



ILC/C3 vs. XCC Physics Comparison
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XCC Technical Challenges and P5 Ask
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   accelerator with 70 120 MV/m   (common with C   collider)
  Focusing of  round  beams to 5.5 nm

  Focusing of 1 keV   XFEL with 700 mJ/pulse to 70 nm FWHM waist
  XFEL and  beamlin
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• e layouts around the IP  
  Timing stability of the XFEL laser beam and  beam at Compton IP.e−•

Technical Challenges

P5 Ask
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  Support for 5 to 6 FTE's for a few years to write a CDR.
  Due to common accelerator technology, we propose that the XCC CDR be incorporated into

      the C  CDR as a 2nd collider configuration opt

•
•

ion, with the choice between  and  
      to be made at a later date (much like a CDR might contain several site options).
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XCC  vs. FCC-hh
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