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Low Gamma OSR  Imaging Aspects

• Electron beam transverse size can be assessed with
optical synchrotron radiation (OSR) imaging techniques
using focus-at-the-object optics in general.

• Low gamma beams do add the challenge of lower
photon production in visible wavelengths per unit
charge.

• Technique can be considered for high charge beams as
a nonintercepting beam profile monitor.

• Proof-of-principle tests done at LANL in early 1990s at
38 MeV.

• Will use M.D. Wilke’s paper on synchrotron radiation
imaging at BIW94 as source material.
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Analytical OSR Aspects
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M. Wilke, BIW94



LANL OSR Setup

• As shown in the figure, one must balance the beam
size blur in the arc and the diffraction effects.
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Analytical OSR Aspects
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OSR at 40 MeV

• One can obtain an improvement in the horizontal
resolution by using D~ lsθ0, but the vertical resolution
will be diffraction limited by θc to Rc = 133 µm.
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NML:   Eb =40 MeV      ρ= 80cm
79      3354       0.370     0.017     0.0036       61           41         184                253    

LANL



LANL 30 Deg Bend  Area

• Extensive diagnostics options provided before and after 
the FEL wiggler.

A.H. Lumpkin            NML  Mtg.   April 22,  2009 7



LANL OSR Images at 38 MeV

• Images with a) beam focused in both directions and
b) with an optimal horizontal focus.
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δx,y = 765 µm 
(FWHM)

δx = 382 µm
(FWHM)



OSR vs. Beam Energy

• Charge –normalized OSR image signal for 30 cm bend 
and ICID. The noise floor is 4 x 103 V/C.
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NML Chicane Case
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E= 40 MeV
ρ = 80 cm

Chicane from M. Church

ICID

Lens

Mirror

OSR

Wakefields from ports issue TBA



SUMMARY

• A description of the electron beam transverse
measurement procedures with OSR have been
provided at ~40 MeV beam energy.

• Beam size (200 µm) and profile would be feasible with
visible light OSR.

• An ICID or ICCD camera is needed with beam
charges on the order of 1000 nC integrated into the
image.

• Randy is working on OSR and edge radiation (ER)
modeling to look at this NML case in more detail.
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