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Conventional transverse diagnostics

Transverse tomography

Longitudinal diagnostics

transverse deflecting cavity (& slice parameters)
Electro -optic diagnostics

radiative diagnostics

Beam arrival time diagnostics (BAMs)

Cavity BPMs for undulator section

Diagnostics for the NLS 

accelerator

S.P. Jamison/ NLS source open meeting, Mar. 2009



Conventional transverse diagnostics

Scintillators (YAG:Ce)

OTR

Åhigh light yield 

saturation of cheap cameras with ~5pC...

ÅGood optical quality (no grain size issues)

ÅSuitable for higher current/ more intense beams

ÅProvides temporal information (streak camera)

Potential issue with C-OTR

LCLS and FLASH have observed ñopticalò micro-bunch structure 

through coherent enhancement of OTR images...

ALICE beam on 

YAG:Ce screen (4MeV)
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Beam position monitors (main linac)

Åstripline BPMs ï30 m resolution at 10 pC

Åbutton BPMs ï100 m resolution at 10 pC



with foil upstream foil removed

OTR images...

LCLS observation of Coherent-OTR....

Integrated light as function 

of achromat quad setting
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Coherent OTR problem....

Observations of ñopticalò microbunching at LCLS & FLASH 

ÅOccurring throughout longitudinal profile of beam 

(not just at peak of bunch)

ÅDoes not require compression

ÅDoes require dispersive regions

ÅCoherent enhancement at specific wavelengths (> 1 m)

ÅSpectral enhancements fluctuating on shot-shot basis

Will need to eliminate optical microbunching for 
reasons beyond diagnostics 

(laser heater...solution or compounding problem?)

Future LCLS/FLASH results important for 

understanding scale of problem for NLS

Potential to destroy transverse imaging capability!

single-shot and 

average CTR spectra

at FLASH
(Schmidt et al.)
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Beam arrival time diagnostics (BAMs)

ÅñStableò photon arrival timing crucial source requirement

ÅBunch arrival time diagnostics needed for machine stabilisation

Planning for ñDESY-typeò centroid BAMs as minimum requirement

Demonstrated/published <7fs arrive time resolution, 

including timing distribution...

ÅButton BPM like electrical pickup + telecoms mach-zender modulator

Ådirectly (locally) interacting with laser timing distribution.

laser timing distribution test-bed to be installed on ALICE 

in coming months, to include centroid BAMS...

ÅLikely requirement has been demonstrate....

ÅSome issues/concern in ñcentroidò nature of measurement
NLS:

waveform at external modulator

optical probe at zero-crossing
optic clock 

& fibre 

distribution



Beam arrival time feedback....

Beam based feedback will be required to compensate RF jitter

Results from FLASH.... [F Loehl et al.  FEL 2008]
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Longitudinal diagnostics ïElectro-optic diagnostics

NLS: proven measurement capability

unproven system capability (reliability if needed for feedback)

can serve as both profile and peak-current BAMs

EO measurements on FLASH (PRL 2008)

Å~60 fs rms resolution demonstrated

Åconfirmation of diagnostic with transverse deflecting cavity 

Best resolution technique 

requires amplified laser system

Reliability / repetition rate issues

R&D underway into modified concepts

with higher reliability expectations


