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Baseline Design/Layout and Parameters XCC

OCC  -  Optical Compton ColliderXCC  -  XFEL Compton Collider
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Key Technologies XCC

• Cryo Cu RF Gun, 120 nm-rad emittance, 76 1nC bunches, 240 Hz, 90% pol.
• Cryo Cu Linac,  70 MV/m,  76 1nC bunches, 240 Hz
• 700 mJ/pulse 1 keV γ XFEL
• X-ray focusing to 70 nm FWHM for 700 mJ/pulse 1 keV γ



Accelerator design and challenges XCC

• Soft X-rays more challenging to focus than harder x-rays
• Big unknown is how to focus such a powerful beam. 



Civil Engineering XCC

• 3 km total footprint
• Rely on C3 for civil engineering development



Sustainability XCC

Parameter Units Value

Single Beam Power (70 GeV e- ) MW 0.64

Single Beam Power (31 GeV e- ) MW 0.28

Total Beam Power MW 1.84

Electrical Power for RF MW 23

Electrical Power for Cryo-Cooler MW 34

Accelerator Complex Power MW 31

Site Power MW 88



Proposals for upgrades and extensions XCC

• 0.5 X 106 Higgs Events in 8 years by doubling number of bunches from 76 to 152
• Larger lumi upgrade required for e- γ -> e- H program at 140 GeV:  76 to 290
• Higgs Self Coupling study with γγ->HH  through energy upgrade to 280 GeV

• 3.3 km footprint assuming gradient upgrade 70 MV/m -> 120 MV/m 
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Relevance to far-future experiments XCC
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State of Proposal and R&D needs (5-10 years) XCC

C3 Demo:

LCLS-X:
100 nm Cu RF Injector

100 mJ LCLS soft x-ray

100 mJ soft x-ray production and focusing Demo concurrent with C3 Demo:

1035

1037

LCLS-NC new gun only
LCLS-NC new gun + 9 undul.

LCLS-NC now self-seeding

European
XFEL



ITF Technical Readiness

Technical Readiness Registry Technical Readiness Summary

XCC



Summary XCC

• The XCC is presented as a lower cost alternative to e+e- Higgs factories 
--- 140 GeV vs 250 GeV Linac
--- No damping rings
--- No positron source

• The XCC at Ecm=125-140 GeV can measure absolute Higgs couplings in a 
model independent manner with an accuracy of order 1% , which is close to 
the ILC precision.  To fully match or exceed the ILC Higgs coupling accuracy, a 
way must be found to increase the top 1% e-γ luminosity at  Ecm=140 GeV.

• There are strong synergies between XCC and the XFEL programs.  Solutions  to 
high energy/pulse XFEL production and focusing issues at XCC will lead to new 
opportunities in XFEL photon science.
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