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‘ Cylindrical 1EC device The ways to improve NPR — MEC

with axial cusp magnetic field (Magnetic-assisted Electrostatic Confinement)
#Toincrease ion density

N
12th US-Japan Workshop on Inertial Electrostatic Confine io a, Japan, Oct. 0
udy on IEC with magnetic field at Tok t of Tec 0|
ei TAKAKURA*, Wantapon NGAMDEE, Yutaro JINUSHI, Kunihiko TOMIYASU, Masato WATANABE, a
Department of Energy Sciences, Tokyo Institute of Technology

(7 TOTUUCE PIESSUTe - —m oo . To increase cathode current T o 1 ncrease londenslty b kow pressure and fow cutrent opesation

1 The axial cusp magnetic field confined electrons near the chamber wall and i . . o -An ax\'a‘: uniform magnetic field ;v-a; ; - '“'e; ;; -r-e:/e-r:t-io-n-s-f;o-n: ;;Jn' - ‘:
1 ions were produced and accelerated efficiency in a low pressure operation. To improve ion confinement ! 8 pPp! p & '
e o o e o e o e o e e e e e e e - MEC s the central cathode rod. )

== Toincrease cathode current - - - - - oo oo ccom oo

ll . - - lon source-assisted operation =----cccccccmccmcemmeeaaao
! The high current pulsed operation was attempted.

N
QT(] increase ion energy The magnetron motion and electron reflector rings confined electrons !

near the anode and enhanced ion generation was expected at low pressure.
To reduce pressure with cusp @ _Production of alocalized plasma was suppressed near the cathode.
To increase cathode voltage
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z . Azimuthal cusp magnetic field is expected to confine electrons ® The cathode current was limited by the space charge limitation. (V,=-15kV = /<4 mA)
g o 10 j . E and produce ions more effectively at low pressure, . . N . . y
= . o 3 . : A ® Beam-cathode reaction was a dominant fusion type, assuming the deuterium density
R 5 - because electrons move in the azimuthal direction by E x B.
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(near the chamber wall)
® Beam-cathode, beam-background reaction were dominant.

® The cusp magnetic field and the anode biasing were effective to enhance the NPR.
® The maximum NPR was 7.4 X 10?s™ (V. =-80kV, [ =15A)

® As the pressure decreased, the normalized NPR became high.
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TR The confinement effect of the axial cusp magnetic ot chamber P magl v (V, =-15KV, /, = 1 mA, p = 100 mPa, B,= 50 mT)
— > field was not sufficient, because electrons moved
Vacuum i i l 3 i
chamber in the axial direction by E x B drift motion. References lon generation occurred near the cathode, because a lot of secondary electrons
Top view o p device, Fusion B ol Design,” Elsevier, Vol. 85, pp. 728733 (2010). were trapped around the cathode by the uniform magnetic field.
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