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. Beam Shape Reconstruction —

Motivations

The emittance is a key parameter in every accelerator machine:
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. Beam Shape Reconstruction — Motivations

The emittance is a key parameter in every accelerator machine:
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Machine parameters from
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In many accelerators
the beam is tilted
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. Transverse Beam Characteristics @ ALBA
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. Synchrotron Radiation Interferometry (SRI)
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of SRI

SRI only measures the length of the one dimensional projection of
the beam shape on the pinholes axis
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. Limitation of SRI

SRI only measures the length of the one dimensional projection of
the beam shape on the pinholes axis

Horizontal Vertical

150 200 250

50 100
[2015-09-08_21h54m28

50, : 0.2}

0702704 06 05 10 12 14

e, 4.596 nm*rad a,:57.56 pm
€, 0.025 nm*rad a,:27.58 um
200(% : 0.54 % angle: -9.80 °

0.0 02 04 06 08 10 12 14 0.0 02 04 06 08 10 12 14
r ()

y (mm

(

Is it possible to measure beam sizes and tilt
using SRI?
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. Transverse Beam Reconstruction — Pinhole Rotation
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. Transverse Beam Reconstruction
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. Transverse Beam Reconstruction

y (pum)

=30

A5

=30 -20 —10 0 10 20 30 10
i (pm)

Page 6 | Laura Torino The European Synchrotron | ESRF



. Transverse Beam Reconstruction
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. Transverse Beam Reconstruction
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Elliptic Beam

The beam
reconstruction shows
clearly that the beam
can be approximated

as an ellipse.
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. Transverse Beam Reconstruction — 4 Projections

SO

).2|
04 0.6 08 10 12 14 02 04 06 08 10 12 14

-
r r —
- 7,
11 pim 27 pm
00 02 01 06 08 L0 04 06 0.8 10 12 14 16 0.0 02 04 06 08 10 12 L4 06 08 L0 12 14 L6 L8
z (mm) z (mm, x (mm) x (mm)

Page 8 | Laura Torino The European Synchrotron | ESRF



Transverse Beam Reconstruction — 4 Projections
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. Further Applications

Using a Fitting Method
we can infer beam sizes at
any angle

We can use the same
technique used for the full

beam reconstruction to
infer ultra-low beam sizes!
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. Results using SRW Simulations
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. Reconstruction Sampling
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. More in general...

Assuming that the beam shape can be
approximated by an ellipse, it is not needed to
measure the smallest beam size.

The resolution of uni-dimensional
measurements can be improved.
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. Backup Slides
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. Comparison with LOCO
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. Beam Tomography
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