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The alternative scheme is suggested (V. Lebedev, 04.01.2009) that contains the two linacs:

1. CW linac that accelerates the average current of I =1 mA of H- from 0 to 1 GeV. The beam contains the trains t1=50 nsec long at the repetition rate f1 of 2 MHz. Thus, the peak current Ip is 10 mA.
2. Pulse linac  that follows CW linac, and accelerates H- from 1 to 2 GeV operating at the pulse width t2= of 4 msec and repetition rate f2 of 5 Hz.

Let’s consider general RF requirements for both linacs. 

1. CW linac:

CW linac should have the beam power of 1 MW. Very preliminary energetic estimations may be done using parameters of a preliminary design of 1.3 GHz squeezed SC (=0.81 structure developed for Project-X for H- acceleration from 400 MeV to 1.2 GeV. As a first approximation we’ll suppose that all low – energy (below 400 MeV) SC part has close energy requirements.    
The structure has (r/Q)1=700 Ohm/m, acceleration gradient in CW may be G1=15 MeV/m, and unloaded may be Q1 = 1.5 (1010. 

a. General energy requirements:

The total beam power is 1 MW. 

The number of cavities is 1GeV/15 MeV/m = 67.

The input power per cavity is 15 MeV/m(1mA = 15 kW/m.
The energy stored in the cavity is W= G12/((r/Q)1= 40 J/m
The gradient loading by the 50 nc pulse is  t1(Ip( G1/2W=7.5mJ/80J=0.9(10-4.
b. Cryogenic requirements per cryomodule (ILC-type 8-cavity cryomodule):

Losses at 2 K :

RF load        –  191.4 W
Couplers        -  0.7 W
Static losses –  1.27W
Total:             - 193.6 W
Conversion factor at 2 K: 703 W/W

Required power:   136  kW
Losses at 5 K:

Couplers (main and HOM 

absorber)                               - 6.0 W 

Static losses:                         -  6.7 W
Total:                                     - 12.7 W
Conversion factor at 5 K:  198 W/W

Required power :                 2.5  kW
Losses at 40 K:

Coupler and HOM absorber   -  298.5 W
Static losses                             - 72.5  W/m

Total:                                        - 371
Conversion factor at 40 K:  16.5 W/W

Required power :                 6 kW
Total required power is ~145 kW/cryomodule and is determined by RF loading.  
The linac should contain about 9 cryomodules (phase ~30-20 deg), and the power required for cryogenics is 1.3 MW (no safety factor assumed).
c. RF source. IOT may be considered as a source for the CW linac. For example , E2V 1.3 GHz, 16 kW  IOT116LS tube [see A. Wheelhouse, “Improved 1.3 GHz Inductive Output Tube For Particle Accelerators,” EPAC2006, p. 1373  may be used to feed one cavity. 
d. Acceleration from the H-source (30-50 keV) to 2-3 MeV may be provided by RFQ operating at 325 MHz. A number of CW RFQ are developed and in operation [see, for example, G.E. McMichael, “High Current CW RFQ’s” PAC1991]
e. 15 kW CW couplers are necessary. Cooled 1.3 GHz, 50 kW couplers were developed and tested for ERL at Cornell [see S. Belomestnykh, “Overview of Input Power Coupler Developments, Pulsed and CW,” SRF2007, Beijing, 2007]
2. Pulse linac:

Pulse linac should have the beam power of 1 MW. Very preliminary energetic estimations may be done using parameters of a design of 1.3 GHz ILC (=1 structure.  The structure has (r/Q)1=1050 Ohm/m, acceleration gradient in pulse regime may be G1=25 MeV/m, and unloaded Q1 = 2 (1010 (best achieved result). 

The total beam pulse power is 1 MW. 

The total beam average power: 1 MW(0.004sec(5Hz= 20 kW

The number of cavities is 1GeV/25 MeV/m = 40 (cavity length is ~1 m).

The input pulse  power per cavity is 25 MeV/m(1mA = 25 kW/m.

The input average  power per cavity is  25 kW/m((t2+tf)(5Hz=1000 W/m*
Total average RF power 1000 W(40 = 40 kW

The energy stored in the cavity is W= G12/((r/Q)1= 73 J/m

The gradient loading by the 50 nc pulse is  t1(Ip( G1/2W=0.85(10-4.
*filling time is  tf = 2G/(r/Q)(I (ln2 = 4 msec

a. Cryogenic requirements (ILC-type 8-cavity cryomodule):

Losses at 2 K :

RF load        –  22.5 W  
Coupler        -  0. 07W
Static losses –  1.27 W
Total:             - 23.8 W
Conversion factor at 2 K: 703 W/W

Required power:   16.7  kW
Losses at 5 K:

Couplers (main and HOM 

absorber)                               - 0.6 W 

Static losses:                         -  6.7 W
Total:                                     - 7.3 W
Conversion factor at 5 K:  198 W/W

Required power :                 1.45 kW/m

Losses at 40 K:

Coupler and HOM absorber   - 29.8 W
Static losses                             - 72.5 W
Total:                                        - 102.3
Conversion factor at 40 K:  16.5 W/W

Required power :                 1.7W
Total required power 20 kW
The linac should contain 5+1 cryomodules (`phase ~15-20 deg off-crest), and  the power required for cryogenics is 120 kW.

RF source:  IOT may be considered as a source for the pulse linac.
