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Abstract

The recirculation loop of the cERL (compact Energy Recovery LINAC) was constructed in 2013. In this paper, we
show the power supply system for the recirculation loop of the cERL. The recirculation loop consists of the eight main
bending magnets, sixty quadrupole magnets and ten small bending magnets for the three chicanes of the injection,
extraction and circumference adjuster. The four power supplies are used for the chicane bending magnets, sixty for the
quadrupoles, forty-eight for the horizontal correctors, and thirty-three for the wvertical correctors. The EPICS
(Experimental Physics and Industrial Control System) was used for the control of the power supplies.
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Figure 1: Magnetic lattice of cERL. o
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Table 1: Parameters of the bending magnets. The maximum magnetic fields are the measured effective magnetic
field for the maximum magnetic current. The correction coils are used for the horizontal corrector.

Core Maximum . Maximum
Gap Coil turn .
Number | length current magnetic
[mn] [mm] (A] numbers field [T]
. . Main coil 100 14x 4 0.127
gﬁ;ﬁfﬁg%f: 8 | 082 | 60 [ComectioncolA| 5 | 50x2 | ISIE0S
Correction coil B | notused | 1x2 3.624E-07
Circumference adjuster 4 03 70 Main coil 30 184 x 2 0.248
chicane (BMIL1-4) Correction coil 5 40x2 8.991E-03
Dump chicane A 5 03 70 Main coil 10 79x2 0.0351
(BMAD1,3) Correction coil 5 8x2 1.777E-03
Dump chicane B | 03 70 Main coil 10 158x 2 0.0701
(BMAD2) Correction coil 5 16x2 3.551E-03
Merger chicane A 3 02 70 Main coil 10 95x2 0.0456
(BMAGI1,34) Correction coil 5 10x 2 2.400E-03
Merger chicane B 1 0.2 60 Main coil 10 82x2 0.0498
(BMAG2) Correction coil 5 10x2 3.034E-03
Merger chicane C | 02 70 Main coil 10 190x 2 0.0925
(BMAG?)) Correction coil 5 20 x 2 4.868E-03

Table 2: Parameters of the quadrupole magnets. The maximum magnetic fields and field gradients are the
measured effective magnetic field and gradients for the maximum magnetic current. The correction coils are used

for the horizontal and vertical correctors.

Maxi
Core Bore . Maximum | N faximum
. Coil turn field .
length | diameter numbers current aradient magnetic
[m] [mm] [A] [T/m] field [T]

10cm QM main coil 240/pole 5 4.545
(QMAGI1-4, 0.1 60 correction coil A 2/pole 5 9.174E-04
QMADI1-4) correction coil B 2/pole 5 8.663E-04

main coil A 25/pole 100 8.310

main coil B 280/pole 5 4.622
20em QM 0.2 60 correction coil A 10/pole 5 3.074E-03
' correction coil B 10/pole 5 3.048E-03
correction coil C 1/pole 5 2.868E-04
correction coil D 1/pole 5 2.380E-04

JAEA 10cm QM mal'n c01l' 398/pole 5 2.709
0.1 102 correction coil A 4/pole 5 8.707E-04

(QMAGS5,8) - -

correction coil B 4/pole 5 8.324E-04

JAEA 5cm QM main coil 398/pole 5 3.522
(QMAGS6,7, 0.05 102 correction coil A 8/pole 5 2.434E-03
QMDP1-4) correction coil B 8/pole 5 2.389E-03
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Figure 2: Main bending magnet and power supply.
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(a) Merger chicane

Figure 3: Chicane bending magnets and power suplies.
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Figure 4: Quadrupoles and power supplies.
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