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Skew Quad Motivations, History, etc…

We all agree that transverse RF deflectors are great as a 
temporal diagnostic (time-slicing), however…

…they are expensive, require high power RF, and are 
not so readily available.

In Oct. 2008, at LBNL FEL Workshop, Joe Bisognano 
asks, “How can we resolve the time-dependent CSR 
kicks along the bunch…  I want to see it!”

Same day, Oleg Shevchenko asks me (PE) if a skew 
quad might help… (note, the correct answer is YES)

After ~1 yr (way too slow!), we install a small skew quad 
in BC1, and on the ~last day of the 2009 LCLS run (Dec. 
15, 2009) we get first (only) skew quad CSR data…

Concept and results follow…



A CSRA CSR--Diagnostic Diagnostic 
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Simulation with Elegant showing CSR x-kicks vs time 

(exaggerated here with 1 nC and 50 mm bunch length)



First (only) First (only) MeasurementsMeasurements on Dec. 15, 2009 (250 pC)on Dec. 15, 2009 (250 pC)
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Now turn off X-band RF to generate a high peak current 

spike at the head of the bunch (as at FLASH)

spike



ElegantElegant Comparison (250 pC, XComparison (250 pC, X--band RF OFF)band RF OFF)
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Measured vs Elegant on OTR12 (250 pC, X-band RF OFF)

PRELIMINARY:  1-hr of rushed beam time at end of 2009 LCLS run

(next run starts April 3)
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Present LCLS Drive Laser Layout (with new laser added in March 2010)
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Replace mirror 
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250 nm

255 nm

5-nm separation at 253 nm provides 13 µm temporal modulation

Can vary modulation depth by 
attenuating each laser separately



From Bill White (SLAC)

(1997) 6.7-nm separation at 1055 nm provides 166 µm temporal modulation

Bill’s example from 1997

This may allow us to modulate the drive laser at 10-100 mm This may allow us to modulate the drive laser at 10-100 mm 

period with variable modulation depth (~10-50%?)


