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CEBAF Gradient Degradation

Annual gradient loss is about 34 MeV/pass-year.
I Loss rate is based on operations data since 1995.

This value does not include any loss from the new C100 modules.
Gradient gain from a C50 replacing a C20 module is less than 34 MeV:

I One C50/year is insu�cient to maintain gradient.

JLAB-TN-14-24

Example of particulate (Ca, Na,
Mg, Si) found on the inner C20
surface before refurbishment.
CEBAF Particulate Field-Emitter Control
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https://jlabdoc/docushare/dsweb/Get/Document-95056/14-024.pdf
https://www.jlab.org/indico/getFile.py/access?contribId=11&sessionId=2&resId=0&materialId=slides&confId=109


CEBAF Energy Reach
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12 GeV CEBAF Gradient Improvement Requirements

Annual gradient gain must exceed the estimated gradient loss:
I Egain > ELoss + EC20
I Egain > 34 MeV/year + 30 MeV
I Egain > 64 MeV/year

The gradient gain must not be accompanied with a signi�cant increase in the 2K
heat load.

I
(Gnew
GC20

)2 ≈ Qnew

QC20

Must be able to transport at least 460 µA CW beam.
I RF Power and High Order Modes:

The C75 Project

Replace the original C20 cells (red) with the
High Current cells(grey).

Replace C20 analog controls with digital
controls.

Install 8kW klystrons (same form factor as 5kW
C20 klystrons).
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C75 Long-term view
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100 MeV/linac of margin achieved by 2022. Six C75 upgrades.
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C50-C75-C100 Cost Comparisons

C75 18MV/M$(direct)

34 MeV/pass/year

Cost just to keep CEBAF Energy reach constant (present status is 3% margin which has
not resulted in robust operations).

Annual cost: 1.3 M$/year (direct)

Lifetime cost (15y): 20M$ (direct)
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CEBAF Energy Reach
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