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Table 1: RMS Beam Motion, 0.1-200 Hz
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Horizontal (.um) 4.8 1.2-22| 3-4
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Table 1: APS Beam Stability Goals

AC Motion, 0.1 -

200 Hz Long-term Drift, (One week)

microns | [rad

ms s microns p--p Mrad p-p

Horizontal 3.0 0.53 5.0 1.0

Vertical 0.42 0.22 1.0 0.5




Five Year Strategic Plan for APS Beam Stability
Clenn Decker, Bingxin Yang, Frank Lenkszus etal. (Feh, 2008}
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Monopulse rf beam position monitor upgrade

Presently provides broadband beam position monitoring (turn-by-turn)
Most useful for monitoring / correction of AC beam motion
Important for post-mortem analysis of beam loss events
Spare parts are dangerously low for existing hardware
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Storage Ring Real-Time Feedback System Upgrade

Originally commissioned in 1997

Limited to 1.5 kHz sample rate / 50 Hz closed-loop bandwidth

Modern commercially available hardware should allow closed-loop BW up to 200 Hz
Relocation of “B:H4” correctors will double the coverage of fast steering correctors,
improving ac stability by factor of 2.



X-ray Beam Position Monitor System Enhancement

R&D on hard x-ray white beam position monitors is nearing completion in collabora-
tion with G. Rosenbaum at 19-1D

First production flux monitor being fabricated for testing at 35-ID

- Use for absolute fiducialization of white beam in relation to beam defining aperture

- Destructive, retractable

Design work beginning on non-destructive high-power hard x-ray beam position moni-
tor to replace one of the two in-tunnel UV photon bpms.

Wide spread deployment should provide long-term stability at the level of a few hun-
dred nanoradians.

Portable Detector Upgrade

Existing system under test at 35-ID

For use to quantify beamline performance

Enhanced capabilities include beam motion measurements up to 10 kHz, beam size
measurements up to 1 kHz.



Storage Ring Tunnel Temperature Regulation Upgrade

 Latest upgrade provides + /— 0.6 deg. F temperature stability.

» Methods for improving upon this are under investigation, with a long-term goal of
+/-0.1deg. F

» A detailed cost / benefit analysis will be required to justify major modifications to tun-
nel air-handling systems.



Summary

* The APS renewal provides an opportunity for significant improvements in beam stabil-
ity at the APS

» A number of R&D projects can be brought into production to provide 100-nanoradian-
scale beam stabilization

« The APS renewal web site provides additional details on proposed improvements to
accelerator systems:

http://www.aps.anl.gov/Renewal/mt_accelerator.html



