Project X Ion Source: Functional Requirements

Prepared by Qing Ji and John Staples, drafted: 06/16/2011

Comments by Sergei Nagaitsev and John Staples, 06/21/11

Revised by Qing Ji, 07/11/2011, SN: 07/12/11
1. Ion type:



H- 

2. Output energy (kinetic):

30 keV (allowed variation: 0.5% rms)
3. Duty factor:



100% (dc)

4. Beam current:



5 mA (nominal); 1 - 10 mA tunable
5. Beam current stability

+/- 5%
6. Transverse emittance (norm, rms):
 0.15  -  0.2  mm-mrad, 1-10 mA  (defined for 99% of particles)

7. Mean time between maintenance:
> 350 hrs

8. Pre-conditioned ion source turn-on time: < 10 min

9. Ion source replacement time:

~ 8 hr (with closed-loop control circuit)

10. Electron current at LEBT input:  < 100 µA

11. Beam SHUT-OFF time:
< 1 s 
"Pre-conditioned ion source turn-on time" refers to the scenario that the on-line ion source suddenly fails, and the second ion source has been pre-conditioned, pumped with the gate valve closed. The operator needs to turn on the second ion source and switch the magnet to get the beam back online. 


"Ion source replacement time" refers the scenario that the on-line ion source suddenly fails, but there is no pre-conditioned ion source available. The operator needs to either mount the 2nd ion source, or replace the filament, and pump down the system, condition the filament to a certain point that the closed-loop control system will provide stable downstream beam. 
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