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Large 2 (2 Tz | B I=\Vilel-W Heliotron configuration of
|I=2/m=10 field period

All superconducting coil system
| Plasma major radius 3.42-4.1 m
.| Plasma minor radius 0.6 m
&4 Plasma volume 30 m3
Toroidal field strength 3 T
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posmve\NB%(H inj. 40 eV)

ICH (25 - 10 MHz) 4::;\ 2.7M
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Negative-lon-Based LHD-NBI

- Three injectors with six negative ion sources. /@
- Negative-NBIl is a main heating device in LHD. (J

- 180 keV - 5 MW (specification of 1 injector)
- Operational in 1998 with 2 injectors (BL1 & BL2), and 1 injector in 2001 (BL3)

- Total achieved power of 14 MW

- Achievement in 1 injector
190 keV - 6 MW

- CW injection for 128 sec

Large Helical Device
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Structure of the
negative-ion-
based injector

@

-

- Hydrogen injection of
180keV - 5MW for 1
injector.

- Two negative ion sources
are attached side-by-side.

- Effective neutralization
length is 5m.

- Focal length of the ion
source is 13m, and the
pivot point of two sources
is located 15.4m
downsiream.

- Injection port is about 3m
long with the narrowest
part of 52cm in diameter
and 68cm in length.
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ITER target: 40 A (200 A/m2) D- ion beam from an extraction area of 0.6 x1.5 m2.
Two design options: Arc or RF ion sources.

Reference design Alternative design
Arc ion source (JAEA) RF ion source (IPP)
KAMABOKO source

Filaments: 72 pcs.
» Replacement:
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Simple experimental set-up Analysis (quite complex) |
Fibre optics Epk = n(p) Apk
Spectrometer [ ™/ ~ .- LOS
absolutely calibratecﬂ Ilne of Slght Collisional radiative models
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OES: novel diagnostic technique for H volume density W

NIFS

Population mechanisms for H | Line ratios depend on n, T, and H7H
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Measurement of Balmer line ratios H,/H; depends on H /H
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Examples of
the optical emission spectra

e

Low-resolution and wide range spectrometer High-resolution and short range spectrometer
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Strong continuum emitted from tungsten filaments
Hydrogen Balmer emissions (Ha,,HpB,Hy,Hd)
Cs-neutral emission (852.1nm)

Cs-ion emissions (522nm, 460nm)

Molecular hydrogen emissions (600-640nm)
Neutral oxygen emissions (777nm, triplet)

No tungsten emission (400.9nm)

Intensity (counts)

Intensity (counts)

- Cs ionization degree is as high as 99.9%.

- Gas temperature is estimated at 2200K,

and H/H, ratio is as high as 0.35.
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