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ÅThe HEPAP and FNAL long range plans envision that 
FNAL remains the US center for accelerator-based 
High Energy Physics ( P5 report soon)

ÅThe major Program Elements are
ïEnergy Frontier Physics

ïNeutrino Physics

Å ILC is the primary long term Energy Frontier goal
ï in parallel with a strong participation in LHC

ÅThe next priority is a world-leading neutrino program
ïNew multi MW SRF linac based proton source is a key

ÅPlans for both the energy frontier ( ILC) and the 
intensity frontier revolve around SRF based linacs

ÅTo be a viable host for ILC or Project X FNAL must 
have SRF expertise and infrastructure

HEP Strategic Plan
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Key SRF R&D Goals 

Å To perfect U.S. fabrication & processing of SRF cavities and 
cryomodules and to demonstrate performance 

ï Establish process controls to reliably achieve high cavity gradient

ï Develop ILC/Project X Cryomodule design & assembly techniques

ï Test cavities and cryomodules at the component level 

ï Systems test of RF an RF unit (basic building block of ILC or PX)

ï Project X: Develop the infrastructure to produce 1 CM/month by 2013

Å Develop lab base to transfer SRF technology to US industry 

ï To facilitate commercial production of SRF components

ï To reduce construction costs for SRF based linacs

Å To participate in SRF Research and Development

ï To prepare FNAL as a viable host site for the ILC or Project X

ï Carry out this work within national and international collaborations to 
develop the relationships needed for either ILC or Project X
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Å Cryomodules are a major cost driver of ILC/Project X

Å The best cavity fabrication & surface processing can yield 

outstanding cavity performance ( > 40 MV/m Eacc)

ï But the process yield is low for 9 cell cavities (cost !!!)

ï Evidence points to one or more uncontrolled variables

ï Improving the yield is a major goal of ILC R&D (S0 Goal)

ï Yield depends on the design of infrastructure !

ï Cavity performance often degrades when cavities assembled into 

cryomodules Č need to improve how we do this

Å Need adequate lab infrastructure to:

ï Process, and test bare cavities to track down variability

ï Dress and test cavities

ï Build & test Cryomodules

ï Build and test complete RF units

Å Typical lead times for this infrastructure is ~ 2 yrs

The Scope of SRF Facilities Required



May 6-8, 2008 FNAL Accelerator Advisory Committee 6

Cavity/CM process and Testing

Plané Develop in labs then transfer technology to industry

Pass!

Surface 
Processing

Cavity 
Fabrication

Vertical 
Testing

He Vessel, 
couplers, tuner

HPR or 
reprocess

Horizontal 
Testing

Cold String Assembly

Pass!

Fail!

Fail!
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SCRF Infrastructure

ÅThis process requires extensive infrastructure

ÅBare cavities
ïFabrication facilities (Industry: Electron beam welder, QC, etc) 

ïSurface treatment facilities BCP & Electro-polish facilities (EP)

ïUltra clean H20 & High Pressure Rinse systems

ïVertical Test facilities ( Cryogenics + low power RF)

ÅCavity Dressing Facilities ( cryostat, tuner, coupler)
ïClass 100 clean room

ïHorizontal cavity & Coupler test facilities ( RF pulsed power)

ÅString Assembly Facilities
ïLarge class 10/100 clean rooms, Large fixtures

ÅCryo-module test facilities
ïCryogenics, pulsed RF power, LLRF, controls, shielding, etc.

ïBeam tests Č electron source (RF unit test facility at NML)
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Cavity Fabrication
By Industry

Cavity Dressing &
Horizontal Testing 

@ Fermilab

Surface
Processing 
@ Cornell 

Surface
Processing 

@ Jlab 

Surface
Processing 

@ ANL/FNAL

Vertical Testing 
@ Cornell 

Vertical Testing 
@ Jlab 

Vertical Testing 
@ FNAL 

Exists

Developing

U.S. Cavity Processing & Test

Project X will 

require ~ 250 

Process cycles/yr

~10/yr ~40/yr ~40/yr
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EP and Vertical Test @ Jlab

Quench at ~ 32 MV/M

EP and Vertical 

Test at TJNL

Å FNAL collaborates closely with Jlab on cavity processing

Å Jlab modified existing infrastructure for Electropolish, High Pressure 
Rinse, and Vertical Test of ILC cavities
ï Capable of > 40 process and test cycles/yr

ï Completed  32 in FY07, learning a lot about what limits cavities

EBW defect



May 6-8, 2008 FNAL Accelerator Advisory Committee 10

ACCEL cavity EP Processed 

& tested at Cornell

EP & Vertical Test: Cornell

Limited by  

quench@ 30 MV/M

Vertical EP 

Infrastructure
HPR 

( High Pressure Rinse)

Vertical test

ÅNew vertical EP R&D infrastructure

ÅHPR & Vertical Test of ILC cavities

Å3 ACCEL cavities processed # 5, 8, 9

Å8 process and test cycles in FY07

ÅGradients achieved 24-30 MV/M 

ÅLimited by quench
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New ANL -FNAL Processing Facility

New Clean Rooms

New Chemistry 

Rooms & EP

1st EP Aug 07

Single cell

Chemistry, Clean rooms, BCP,HPR & state-of-the-art EP @ANL

1st single cell in Dec, 9 cell in Jun 08    ~ 40 EP cycles/yr


