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Divertor region is the main source of neutral hydro-
gen due to intensively concentrated ion flux. To achieve
a well controlled particle balance, generation processes
and behavior of neutral hydrogen atoms in divertor re-
gion should be surveyed. In this study, the spatial dis-
tribution of Ha spectral line profiles along the inboard
divertor array has been measured by a high-resolution
spectrometer.

Figure 1 shows the spot positions of the sight lines and
the footprint distributions on the divertor plates for the
magnetic axis configurations R,, = 3.60 m and 3.65 m.
The edge magnetic field structure changes according to
the position of the magnetic axis R,,. For R,, = 3.60 m,
the footprints with the longer connection length are lo-
calized at one of the divertor plates in the observed area
(plate No.119), and the sight line #3-1 can view this
divertor plate. For the case of R,, = 3.65 m, the foot-
prints are almost evenly distributed as contrasted with
R,, = 3.60 m. The ion flux toward the divertor region
have been measured by the probe array installed at one
of the gaps between the plates (as indicated by DPA in
the figure).

The observed Ha line spectral profiles are composed
of two Gaussian components. One in a narrow shape
corresponds to Doppler temperature of ~3 eV and the
other in a broad shape corresponds to several tens of
eV. The narrow component is considered to represent
the contribution of the emissions from the dissociated
atoms, and the broad component can be ascribed to the
charge-exchanged or reflected atoms.

Divertor Plates

Fig. 1:  The spot positions of the sight lines and the
footprints distributions on the inboard divertor plates.

Figure2 show the line-averaged electron density
ne dependences of the (a)ion saturation current mea-
sured by the divertor probe array, Ha line intensity ob-
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served at the sight line #3-1 in (b)R4, = 3.60 m and
(¢)Ruz = 3.65 m configurations. For R,, = 3.60 m,
the divertor flux almost linearly increase with the 7,
increase up to ~5.0x10'"” m™3, then decrease with the
further increase of m.. The line intensities of both com-
ponents show the similar dependences on 7. as shown in
Fig.2(b). At another sight line which views the divertor
plate with scarce footprints, the Ha line intensities are
almost proportional to 7, for the whole 7, range. For
Ry, = 3.65 m, the divertor flux are almost proportionally
increased with m., and the line intensities of both com-
ponent follow this tendency of the divertor flux toward
Te. In these inward shifted configurations, the particle
flux are intensive toward the inboard side of the torus
compared to the other configurations. These observa-
tions suggest there is some correlation between the ion
flux onto the divertor and the neutral hydrogen gener-
ation in the vicinity of the divertor plate to which the
magnetic field lines are thickly connected.

(a)
—~ 08
N
-
8
E 0.6
&)
=]
R}
=
s L
:::: 0.4
<
72}
8
—~  02f
0.0t 1 1 1 1
50x10°F 305
Sight Line #3-1 (b)
® Narrow Component
1 Broad Component
~ 401 -0.4
]
‘g
=
£ a0l {03 ¥
N )
z o =
2 =
2 201 {02 g
= - =
)
g
- 10+ ° 0.1
B
n}
Okt L 1 1 1 10.0
50x10°F 905
Sight Line #3-1 (©)
® Narrow Component
[J Broad Component *'
. 40F
i)
‘g
2 oo}
=]
g o g
N S
) (=9
5]
o = Q
£ 20 g
5}
g
- 10+
-
Okt
0

6
i, (x10°m™)

Fig. 2: @, dependence of (a)ion saturation current, Ho
line intensity for (b)R4,; = 3.60 m and (¢)R,,; = 3.65 m
configurations.
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