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EXPERIMENTAL STUDY ON A NOVEL FAST MAGNETIC KICKER
SYSTEM: THE BRIDGED-T NETWORK LUMPED KICKER
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A) Research Facility Center for Science and Technology, University of Tsukuba
Tennodai 1-1-1, Tsukuba, Ibaraki 305-8577

Abstract

This study proposes a novel fast magnetic kicker system: the bridged-T network lumped kicker. The rise time is
comparable with that of a transmission line kicker, while the input impedance can be matched with the characteristic
impedance of the pulse power supply. A lumped magnet core and matching elements form the bridged-T network, so
that the complex structure associated with a transmission line magnet is no longer required. A demonstration of the
proposed scheme is performed and the results are as anticipated.
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Magnet core
Gap height (mm) 55
Gap width (mm) 140
Core length (mm) 400
Inductance L (uH) 1.40 (1.40)
Matching elements
Terminator resistance R (QQ) 20.5(19.4)
Matching capacitance C (nF) 1.67 (1.67)
Matching inductance L y (uH) 0.35(0.36)
Parasitic components
Ris (€Y 0.2)
Lgs (uH) (0.1)
Lcs (uH) (0.05)
Res () (0.6)
L (uH) 0.5)
Rsw (Q) [1.4]
Lsw (uH) [0.8]
Input pulse
Input voltage (kV) 10(9.3)
Input current (kA) 0.5 (0.48)
Ramping time (ns) 50 (52)
Magnetic field
Field rise time (ns) 132 (133)
Field flat top (us) 1.2
Field strength (mT) 14.4
Kick strength (mTm) 5
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