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STRATEGY 

Convert particle-beam information to optical radiation

and take advantage of imaging technology (in this

case streak camera), video digitizers, and image

processing programs. Some reasons for using OTR

are listed below:

ÅThe charged-particle beam will transit thin metal foils

to minimize beam scattering and Bremsstrahlung

production.

ÅThese techniques provide information on

- Transverse position

- Transverse profile

- Bunch length and profile
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Basic Techniques Employed

Å C5680 streak camera used with ñnewòM5676 Synchroscan plugin

tuned to 81.25 MHz. This also allows the synchronous summing of

all the micropulses in the macropulse into one image.

Å 50-mm fl quartz lens added in front of streak camera to focus OTR

beam spot smaller onto slit and still allow UV laser beam streak.

Å Camera entrance slit set to 80 µm resulting in focus spot of 9.0

channels (FWHM) in y (t). Increased OTR signal to streak tube for

initial experiments in Fall 2007.

Å In January 2008, entrance slit reduced to 40 µm, or 4.7 ch (FWHM).

Å New C6878 phase-locked delay box holds image stability to about 1

ps for 10ôsof minutes. This also allows the comparison of image

time positions as change the rf gun phase.

Å Bandpass filters needed to reduce chromatic temporal effects, but

needs to be 40 nm or narrower for short-pulse work, or alternate.

Å Sweep speed calibration factors on two fastest ranges determined

with use of pulse-stacker assembly on laser (10-30-07).
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Streak Camera Calibrated Using Laser 

Pulse Stacker (10 -30-07)

ÅTwo peaksô relative positions tracked as change 

the path length in pulse stacker for one of them.
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Streak Camera Setup to View 

UV laser or X9õs OTR 

ÅMirrors and UVïVis lenses used to bring optical beams 

to streak camera. 
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Straight Ahead Optical Alignment

ÅX9  used for OTR source, X24 for EEX beamline.
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Initial OTR Streak Images Obtained with Lens, 

80-µm Slit, and  BP Filter (10 -10-07)
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R2: 31 ± 2 ps (FWHM)* R1:  32 ± 2 ps (FWHM)*

R2 cal. :1.55 ps /ch

BPF: 550x40 nm

y-Focus: 9.0 ch (corr.)

Q=5.3nC/µp x 10 µp. 

R1 cal.: 0.32 ps/ch

BPF: 550x40 nm

y-Focus: 9.0 ch (corr.) 

*Includes rf jitter, camera jitter, small temp.disp. effects)


