Superconducting RF Linac Upgrade

(April 17, 2001)

· Goal:

To replace CCL modules No. 3-7 (190 - 401 MeV) by sc rf cavities for an energy upgrade.
· Background:

· TESLA accelerating gradient: (e linac, 1.3 GHz)

Cavity average gradient: 23.4 MV/m

Fill factor: 0.747

Linac length: 14.4 km

Beam energy gain: 252 GeV

Real estate gradient: 17.5 MeV/m

· SNS cavity design: (p linac, 805 MHz)

· Medium-β section: (β=0.61, 186 MeV - 380 MeV)

Cavity average gradient: 14.7 MV/m

Length: 64.2 m

Beam energy gain: 194 MeV

Real estate gradient: 3.0 MeV/m

· High-β section: (β=0.81, 380 MeV - 1 GeV)

Cavity average gradient: 16.3 MV/m

Length: 118.4 m

Beam energy gain: 620 MeV

Real estate gradient: 5.2 MeV/m
· FNAL CCL: (p linac, 805 MHz)



No.3-7

Length: 65 m









49.7 m 

Beam energy gain: 285 MeV



211 MeV

Real estate gradient: 4.4 MeV/m

4.25 MeV/m 
· Question:

Can we get 8.5 MeV/m using SNS sc cavities?
· SNS parameters to be revisited:

· Peak surface field Ep:

Old: 
27.5 MV/m

· New: 
35 MV/m (with electro cleansing)



· 27% increase
· Ep/E0 = 
1.87 (med-β)
1.69 (high-β)

· Fill factor:

SNS: 
0.35 (med-β)

· 


0.46 (high-β)

FNAL: Is 0.7 possible? If not, what's the best we could possibly achieve?
· Transit time factor T and synchronous phase φs.
· Main differences between SNS and FNAL beam:

· SNS linac beam is high intensity (52 mA, 1 ms, 60 Hz, 2 MW), while FNAL's is low intensity (40 mA, 0.025 ms, 15 Hz, 6-9 kW).
Therefore, beam halo, beam break-up and HOM heating may not be problems for FNAL.
