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We show how it might be possible to achieve ~2 MW of beam power at 120 GeV from the Main Injector using an 8 GeV Linac with nominal ILC operating parameters. Limited additional 8 GeV beam power would also remain available for other users. Any program requiring more than 350 kW power at 8 GeV or less would require development of a Linac RF power system beyond the ILC baseline design.

Given a minimum Main Injector 120 GeV cycle time of 1.333 sec
, then 1.39x1014 protons per pulse are required to provide 2 MW beam power. This is the charge delivered in a 3 msec pulse of ~8.5mA by the proposed Proton Driver Phase I and delivered in a 1 msec pulse of ~26mA by Proton Driver Phase II (with 3 times as many klystrons as Phase I). 

The pertinent ILC parameters are 9 mA beam current, 0.969 msec pulse length, and 5 Hz repetition rate. A single pulse provides:

(9 x 10-3 C/sec x 0.969 x 10-3 sec)/ 1.6 x 10-19 C/prot. = 0.55 x 1014 prot.

Assuming n injections of M particles per MI cycle, the 120 GeV beam power is:
MI Power = (M x n x 1.6 10-19 C/prot.) x [1 / (1.333 + (n-1) x t)] x 120 109 eV

where t  is the time between injections. 
The table below shows the available 120 GeV beam power as a function of the number of injections. Injection of 3 or 4 pulses from such a Linac into the MI offers ~1.8-2.2 MW. Relative to the ‘standard’ Proton Driver design, this beam power comes at the risk of 19 to 59% higher peak MI beam current with the associated potential for instabilities. Injecting even more pulses would exacerbate this problem and offer diminishing return due to the MI cycle time increase. 
Operating for the Main Injector in this manner, such a linac would have ‘spare’ 8 GeV beam power capacity of approximately 225 kW.
	# Injected Pulses
	Particles in MI (10E14)
	MI Cycle (sec)
	MI Power (MW)
	Power Increase (%)

	1
	0.55
	1.33
	0.79
	-

	2
	1.1
	1.53
	1.38
	74%

	3
	1.65
	1.73
	1.83
	33%

	4
	2.2
	1.93
	2.18
	20%

	5
	2.75
	2.13
	2.48
	13%

	6
	3.3
	2.33
	2.72
	10%

	7
	3.85
	2.53
	2.92
	7%


Table 1. MI Intensity and 120 GeV Beam Power for multiple injections
� Note that this cycle time, quoted in early SNuMI planning, requires both magnet power supply and RF power system upgrades to the present Main Injector.





