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Development of Helium Beam Injection for JT-60

Active Beam Diagnostic System
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{Received July 16, 1986)

A 200 keV neutral helium beam injector is a major component of the
active beam diagnostic system to measure the ion temperature at the
center of the .JT-60 plasma. Specifications of the ion source required
for this injector are: beam energy 200 keV, helium ion current 3.5 A,
beam divergence below 0.4 degrees. Such an ion source has not been
developed so far in the world. However, the ion source is located on
the extrapolating line of technology obtained in the R & D neutral beam
injectors for heating, and it was -expected that such a source could be
developed.
| To facilitate ion source development, along with adjustment of the
power supply and performance test of the beam line components, the
injector was installed in a test room in October 1983. The R & D was
begun immediately. The desired injector was completed in September 1985

on schedule.

In paticular, the final ion source and extract repeatedly 200 keV,

Keywords: JI-60 Plasma, Beam Injection, Helium, Ion Temperature, Ion

Source, Plasma Diagnostics
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3.5 A helium beams with an e-folding beam divergence of 0.18 degrees.
It is a magnetic multipole type ion source with a three stage accelerator.
The achieved performence is more than that of specification. The accuracy
of measurement of the JT-60 ion temperature can be increased by this

development.
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Active Beam Diagnostics

M Ion Source

£ o Z@ Target Plasma

Atomic Farticle Analyzer
AE

8
Beam Monitor é

Ti = | . mt (AE_)?
{64n2 mbEbA2

mt : mass of target particle

mb : mass of injected particle

Eb : energy of injected particie

8 : scattering angle

Ti : ion temperature of target plasma

AE: energy spectrum broadening

1.1 sesh i
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Specifications for lon Source

BEAM He
BEAM ENERGY 40 ~ 200 keV
BEAM CURRENT 3.5A
BEAM  DIVERGENCE 0.4° (1i/e)
PULSE LENGTH 0.1 sec
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£51 BEBELERESOHEBE-ER

H & g # 8
BEAM ENERGY 40 ~ 200keV 200 keV
BEAM CURRENT 3.5A 354
BEAM DIVERGENCE | >0.4° (1/e) 0.18°
PULSE LENGTH 0.1 sec 0.1 sec
He = 0.2A 0.6A
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