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Precision measurement of vertical bunch has an important role in the design and Parameter LER HER UNIT
operation of the electron storage rings ( SuperKEKB, e+ e- collider). Beam Energy 4 7 GeV
For bunch by bunch beam profile monitoring with high resolution and fast Source bend radius (o) 3174 106 m
ource bend radius . m
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Fig 1. SuperKEKB layout
To calculate the wavefront amplitude from each source point for
What and Why CA? each pixel in detector, converted to detected flux (Kirchhoff

integral over mask)
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« Consists of pseudorandom array of pinholes (aperture) that projected a mosaic
of pinholes camera onto a detector, the image is then decoded using the known
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mask pattern to reconstruct the original image. il A mask R, 2 me
« [t Off h ingl inhole, f h .
t ofrers greater open ap.er.ture than .a smgg pinhole, tor greater photon — — N Degree of freedom 3° , from difference
throughput and better statistical resolution for single shot measurement. X ] Z ,.—Sl-] " . . .
~ . etween two images/signal height for
Aim Vv N-n-1F o/ | each channel.
To design coded aperture optical elements for SuperKEKB that provide 1 - 2 micron The resolution iszdeﬂ”ed as the change in beam size, where the
resolution for 10 - 25 micron vertical beam sizes. / K per degree of freedom is one. /
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1. Pinhole size was optimized by
simulating detector images for a point
source in both rings, with various pinhole
(slit) sizes. The minimum widths PRFs
were found to be the same (within 1 um)

The detectoris 128 channels of silicon with 2 mm of sensing depth, and a pixel pitch of 50 um.

at 33 g m for both rings, so this size
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. pinhole was taken as the optimum for
e .
—_———— both rings.
= 2. Pairs of 33 pm slits were simulated,
- 1000um - - 1000um - - 1000pm - with varying separations between the
Fig 3. Single pinhole Fig 3. CA1 mask with 17 slits Fig 4. CA2 mask with 12 slits pairs.
R AT \ 3. A series of multi-slit patterns were
HER single pinhole HER CA2 ) . . .
4500 devised by hand, incorporating a suitable
wermee range of slit separations to cover the
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X 3000 1 - \ dynamic range of interest, with emphasis
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"o w0 e designed for use at SuperKEKB are

pixel

estimated to provide 1.25-2.25 microns
resolution for 10-25 microns of vertical
CA1l and CA2 at 1 mA beam sizes at 1 mA bunches.

Figs 5, 6 and 7. Simulated detectorimage show a number of photon/pixel for various beam sizes at HER with pinhole,

e For larger beam sizes ( > 30 um), CA2
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Figs 8 and 9. Resolution of vertical beam sizes in HER and LER at 1 mA are estimated 1.25-2.25

um (for both rings) /
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