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OPTICS MEASUREMENT OF CERL RECIRCULATION LOOP
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Abstract

Compact ERL is expected as a X-ray and gamma-ray source of the laser Compton scattering and Terahertz light
source from short electron bunch as well as a test facility of GeV-class ERL project. It is important to match the beam
optics with its optimized design in order to increase the performance of light source. At first, the beam response of 20
MeV circulation beam was found to follow the magnetic measurement of the bending and quadrupole magnets.
Furthermore, the twiss parameters were measured by the quadrupole scan (Q scan) method to estimate the downstream
rms beam size. The estimation were corresponding to the measurement results of screen monitor. In addition, optics
matching is demonstrated based on the Q scan results.
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Figure 2: Lattice layout from main-superconducting cavity to south straight line.
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Figure 3: Schematic of hysteresis curve of quadrupole
magnets.
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Figure 4: Horizontal and vertical center position at
screen monitor just after a sector magnet with bending
angle of 45 degree. Red dot: measurement results of
beam profile fitted by Gaussian function, Blue line:
simulation results based on magnetic measurement.
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Table 1: Setting of Measurements of Quadrupole Focus
Strength

case Steering Q magnet Screen
1 QMAMO2 QMAMO3 Caml3
2 QMIF04 QMIFO05 Caml7
3 QMIF04 QMIF06 Caml7
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Figure 5: Examples of measurement results of focus
strength of quadrupole magnet. Core length is 20 cm. Red
cross: measurement results of beam profile fitted by
Gaussian function, Red dash line: line fitted to
measurements results, Blue solid line: simulation results
based on magnetic field measurements.
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Figure 6: Comparison of rms beam size between screen
monitor (black cross with errorbar) and results
extrapolated from Q scan measurements (solid line). Q
scan is performed at QMIMO02, QMIMO03 and QMILO03
(circle). Measurement error of screen monitor is assumed
to be 10%.
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Table 2: Results of Transverse Emittance

Q magnet Screen Horizontal Vertical
[um rad] [um rad]
QMIMO02 Caml8 0.42 0.25
oMmmMo3  Canl9 0.24 0.25
QMmILo3  Cam2la 0.21 0.19
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Figure 7: Comparison of rms beam size between screen
monitor (black cross and errorbar) and back trace
matching results (solid line). Measurement error of
screen monitor is assumed to be 10%.
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Figure 8: Deviation of horizontal beam position in the
first arc at 1% energy deviation. Simulation results based
on magnetic field measurement (blue solid line), BPM
response (black cross with errorbar) and discrepancy
(pink solid line).
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