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In 2002, Max Cornacchia reviewed staffing requirements for running SPEAR3.  He concluded that the workload for the accelerator physics group would require a staff of 5 accelerator physicists.  We presently have 3 accelerator physicists (Jeff, Andrei, and James).  Five accelerator physicists would bring our staffing level to something comparable to other U.S. light sources.  I agree with Max’s conclusion that we are two accelerator physicists short.  

Since commissioning ended, we have been working at the level of triage, with some important tasks slipping through the cracks.  This was despite the fact that, until recently, we still had support from Greg Portmann, who has now taken a job at ALS.   
Presently, the primary accelerator physics tasks are:

· Maintain & improve existing machine

· Chicane upgrade (2 years)
· Top-up injection (3 years)
· High current (2 year)
· New IDs (BL12, BL13) (2 years)
· Diagnostics (SLM, scraper, BPMs) (2 years)

For more details, see the expanded accelerator physics task list in the appendix.

Accelerator physicist responsibilities:
1.) Address machine problems.  It’s important to maintain an accelerator physics staff capable of responding quickly to machine problems, whether it is an injector tuning problem, an orbit problem, or a nonlinear dynamics problem such as that seen with BL11.
2.) Understand and improve machine.  In order for a light source to achieve it’s design performance, there must be an accelerator physics staff large enough to have time to understand and improve the machine.  For example, figure 1 shows the measured beam size at the NSLS X-Ray Ring before and after optics correction.  The ring ran for years with the larger beam size, not achieving it’s design brightness.  In the time since the optics were corrected, the beam size crept back toward the larger size.  Only recently, with the additional accelerator staff brought on for the NSLS-II upgrade have the optics been re-corrected to the smaller beam size.
3.) Implementing existing upgrades.  The accelerator physics staff is needed for input designing new insertion devices and implementing upgrades such as the East Pit Chicane to make sure that the upgrades have minimal impact on other users.
4.) Plan future upgrades.  The laboratory can greatly benefit if accelerator physicists have time to consider future upgrades.  For example, Helmut Wiedemann pushed for the injector upgrade, and came up with the original idea of SPEAR3.
5.) Advanced accelerator science.  The laboratory also benefits from more advanced accelerator physics research.  For example at ALS, the nonlinear dynamics research enabled them to confidently take the risk of installing superbends.  Also at ALS, the coherent synchrotron radiation work has lead to a proposal for an infrared source.  An advanced accelerator research program also brings in and keeps the talent needed for addressing machine operational issues.
At the present accelerator physics staffing level (3 accelerator physicists), we are struggling to simply fulfill tasks 1 and 3.
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Figure 1.  Measured beam size at NSLS X-Ray Ring before and after optics correction.

Appendix:  Expanded list of accelerator physics tasks.  
I did not color code them according to whether we have time to work on them for now.  Many of the tasks are being neglected at this time.

Maintain, improve & understand existing machine

· Orbit 

· Respond to orbit problems

· Accelerator physics input to orbit feedback
· Maintain orbit interlock

· BPM commissioning (Echotek and photon BPMs)
· Monitoring orbit stability issues
· BPM limitations
· Tunnel temperature issues
· QMS vs. time
· Transients from gap changes, BL5 vertical orbit shifts
· PSD vs. time
· Lifetime studies to understand how will lifetime change with chicane, smaller gaps.
· Beam dynamics studies to understand how dynamic aperture will change with upgrades
· Turn-by-turn monitoring

· Tune shift with amplitude

· Vertical kicker

· Dynamic aperture

· Momentum aperture

· Diagnostics 

· SLM 

· Scraper

· BPMs

· Pinhole camera 

· BL5 coupling correction
· Radiation physics

· Software development

· Input for operator procedures

Chicane upgrade 

· Further design & modeling work

· Continue oversight of implementation

· Tracking studies

· Radiation physics

Top-up injection 

· Radiation physics

· Injector needs considerable attention…
· BTS:

· Finish optics design study

· Include energy spread from stainless windows

· Could additional quadrupoles reduce our beam losses

· Quantify benefit of removing stainless windows

· Improve diagnostics

· Quantitative beam size measurements from screens

· No one has even looked at new BPM signals on a ‘scope

· Understand transmission

· Nonlinear calibration of ACM toriods

· Commission existing toroids at start and end of BTS.

· Study apparent aperturing at septum exit.

· Orbit correction, feedback

· Booster:

· Could powering sextupoles DC improve injection efficiency, reproducibility?

· Get BPMs working at injection

· Tune measurement

· Investigate RF and White circuit limitations associated with top-up

· LTB:

· Improve diagnostics – BPMs, quantitative beam size measurements

· Orbit correction, feedback

· Linac:
Energy feedback

· Gun

· Upgrade for top-up

· Possibly install 2nd, back-up gun for top-up.

· Pulsed signal monitoring

High current 

· Radiation physics

· Impedance, instability studies

· Bunch-by-bunch feedback?

· Study large longitudinal oscillations

· Amplitude – energy spread increase; beam size increase?

· Effect on users

New IDs (BL12, BL13) 

· ID specs.
Miscellaneous
· Annual start-up

· Accelerator physics web page
· LOCO web page, manual

· AT updates, documentation

