Commiissioning of the infrared undulator

Part |: Electron beam transport

Oliver Grimm, 30 October 2007

...for the infrared undulator team.



Some results from magnetic tuning
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Reduction and flattening of
field integrals over full operation
range 0 to 435 A
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6 power supplies, 40 variable
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IR undulator first harmonic wavelength
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Effect of IR undulator on orbi
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Voltage (V)

*********************************************************
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Coil measurements

Voltage over poles at 200 A main coil current

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Pole number

Same fluctuations as measured at JINR.

Pole pair 1 2 21 22

Combined
resistance (Q) 11'376 1.05 1.11 11'267
Voltage at 1 A (V) ' '
Resistance top | 455 | 055 | 055 | 0.55
coil (Q)
Resistance 055 | 056 | 053 | 052
bottom coil (Q) ' ' ' '

Total voltage UGP3EXP @ -1 A: -15.22V

Resistance of

main coils =30 mQ.

U6P12EXP @ -1 A: -20.96 V

@ +1A: +22.12V

1st corrector coil ®9 mQ,
2nd corrector coil =15 mQ,
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Measured offset (mm)

Beam displacement studies
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...if undulator would be tilted with respect to BPM zero?

Beam moved horizontally to +10 mm on BPM 3EXP

A
R R and -2.5 mm on BPM 9EXP. All correctors reversed.
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Temperatures

Sensors at undulator
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Reproducibility after reversing current
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Conclusions / Outlook

» Electron beam transported without losses to dump at all undulator settings
(using orbit feedback, not yet tried in long-pulse mode)

» Discrepancy between expected and measured orbit displacement
—> critical if this would strongly affect the radiation properties - not seen (yet?)

» Correct aperture problem and strong beam steering effect
—> Again measure/realign EXP section
= Establish fully parasitic operation and/or final protection system
(“laser” safety)
» Study radiation properties and dependence on undulator settings

= Use it as source and beam diagnostics tool



