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KICKER MAGNET MODULATOR IN PLS

S. H. Nam. S. H. Jeong. 8. H. Han. J. H. Suh. K. M. Ha
Pohang Accelerator Laboratory. POSTECH, Pohang 790-784, Korea

Abstract - The 2.0 GeV Pohang Light Source
(PLS) is consisted of a full energy Linac and a
storage ring. Four kicker magnets are installed
in the storage ring tunnel to move the stored
beam orbit in the storage ring closer to the
injected beam from the beam transfer line. The
injected beam then falls into the storage ring
beam dynamic aperture. A kicker magnet
modulator drives all four kicker magnets to
maintain field balance and also synchronized kick
of the beam. The kicker modulator can handle 2
GeV full energy beam. The kicker magnet
modulator is installed in the storage ring tunnel
and under stable operation. Specification of the
kicker magnet modulator is 76.0 #s pulse-width,
200 ns flat-top width with = 0.2 % regulation,
~24 kA peak current, and 10 Hz repetition rate.
Two thyratron switches (EEV CX-1536AX) are
used in the system. In this article, design, and
experimental results of the Kicker
modulator are discussed.
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Parameter Specification
Beam Energy 2.0 GeV
Bending Field 01324 T
Max. Relative Field Deviation 05 %
Max. Jitter between Magnets 6 ns
Number of Turns per Pole 1 tum
Resistance of Magnet @40 T 828 m¥
Inductance of Magnet 0.867 pH
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i Parameter | Specification
gpeak Current 24.06 kA
iPulse-width 60 us
FWHM 40 us
tFlat-top Width(< £0.2%) 200 ns
Repetition Rate 10 Hz
‘}Peak Charging Voltage 165 kV
Total System Inductance 1.17 nH

Total Load Inductance 0.867 uH

Total Stray Inductance 0.303 pH
Total System Capacitance 32 WF
[Energy per Pulse 4356 Joule
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HV DC PS: High Voltage DC Power Supply (30 kV, 8kj/s)

Cmi , Cuo: Main Capacitor (1.6 WF, 30 kV, 80 % reversal each)

Lu, Liz, Lis, Lie® Kicker Magnet (0.867 uH each)

R, Ret Surge Suppression Resistor(52)

Cp, Cot Surge Suppression Capacitor (178 nF each)

HF Filter: High Frequency Filter/ Ra: Charging Resistor(602)
Re1, Rez2: Bleeding Resistor(20MQ) Dant, Dzt Charging Diode
Rea1 , Raex Discharge Resistor(20) Daer. Das2t Discharge Diode
Thy, Tha: EEV CX1536AX Thyratron Rai Dump Resistor(5k@)
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298 3 A7 T2AAdRA e HHHEF (@16 kV)
2 KA/V, 22.8 kA peak, 6.32 us pulse-width

(@) 5 kA(L&mm) (b} 10 kKA(36mm)

(d) 20 kA(6.86mm)
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Bump Calculated | Kicker Magnet Current
Distance B field Calculated Measured
(mm) (T (A) ; (A)
SkA 4534 0.04 1276 1 1240 |
0KA | 9.03 0.08 2549 | 2480 |
BKA 13.18 0.117 3717 3690
DKA 17.12 0.151 4815 | 4860
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