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e heliotron-type device:
no inductive plasma current

e advantageous for steady-state
operation (no disruption)

achievements

I ~10 keV







tungsten pellet injection for
spectroscopic measurements



Pnei: Pech
(MW)

Teo (keV)

Prag (MW)

AA

OO = N W PO OO O,

AN

IW pellet

s S S Y typical discharge and
E——— charge states attained in

_ observation to date

IIII|®

LA

= - 46+ -
H, gas-puff : W -
I I I B o

I I I (d) - T, of LHD core -
. —— (W pellet + n-NBI) — »

=10 B W' -w =
B — = UTA E
Vi A it e L T ————— .
/] | | | N ]
10 F =
| | | I (e) - @ @ or & : Charge states [5
— Py of W ions observed in LHD|[Z
— _. |
K |
1
lﬁ 10 & =
| | | SEENE RSN RN PR AN N

10 20 30 40 50 60 70
gt
t(s) W

&)
(o)
N
Qo
-



o
\-\\
S

8 -.'\a"‘\” : = [
Visible B~ (space-resolved)

e S

VUV 109L s’ —=ad |ncident direction
"""""""""""""" e of impurity pellet
Optical axis of Al T Ve 5 B
. EUV Long = ‘

$0.15mm tungsten wire
in polyethylene tube

0.6mm¢




o
o
o

spectrum echelle CHW

observed for the
ablation cloud

o
o

Intensity (arb. units)
=

0.1

400 500 600 700
Wavelength (nm)
Te ~1 eV
~ 23 '3 ~1000 l |
Ne 10 m = W1 (W G U C+W
5 100} Y ¢ | |
£ Vol o | |
a4 qL
2 :
~ 9400 410 420 430 440
Wavelength (nm)
:‘g 100 F | | | | C -
-c%' 10 +
.
400 410 420 430 44(

Wavelength (nm)



y——"

Z (m)

\‘-
\‘
~~
—~

Optical axis of
VUV 109L

Optlcal axis of
EUV Long

1.5 | | | | I | | | | I | | | | I

1.0

0.5

-0.5

-1.0

I
S

N

# 40

# 1

space-resolved

visible measurement

332.0

334.5

Y " ’/\
.“w\/\..\/'\/\.,ww/\/ \’\A /\,,\/J

L)

330 331

|

l

|

332 333 334 335 336 337 338 339 340
Wavelength (nm)

L}

|

1

|

L)

L)

L

|

L}

30.00
27.00
24.00
21.00
18.00
15.00
12.00
9.000
6.000
3.000
0.000



Identified to be M1 lines
R W
Fs

6+ 0.7844  333.748(9) 4f2 3F, - 3

335.758(11) 4f2 3F, > 1G,

27+ 0.8334  337.743(26) Af 2F, 5 = 2F5);

lonization balance is a
good approximation when
fractional abundance iIs
considered
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Intensity (counts/CH/5ms)
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M1 lines In VUV and their temporal behaviors
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VUV lines also suggest
lonization balance
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 The pellet injection Is a standard
method for the impurity-relating
studies in LHD.

 \We have established a technigque of
providing tungsten ions adequate
for spectroscopic measurements
without causing a plasma collapse.

A number of emission lines of
tungsten ions from visible to EUV
have been successfully observed

and they are being used for the
impurity transport study and for the
atomic data evaluation study.

Special interest is focused on the
M1 lines which should be useful for
accessing the core plasma region
with visible or VUV observation
systems.



polarization of hydrogen Ly-a
and plasma anisotropy




detector principle of polarization
resolved measurement

entrance slit
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population-alignment CR model

p(p) = ()T () + P5(p) T3 ()

popqulation alignment

spherical coordinate
representation of
density matrix
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velocity distribution function
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simulation results with

PACR model
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» Polarization of the hydrogen
Lyman-a line is detected in the
Large Helical Device.

* A simple simulation model is
constructed in the framework of

PACR model.

* With the help of the simulation
model, the anisotropy in EVDF In

terms of T,/T

IS evaluated.

« T\/T, shows a tendency to

decrease and deviate from unity
with decreasing electron-electron
collision frequency.

* This result qualitatively agrees with
an intuitive understanding of the
anisotropic EVDF In the plasma
boundary.



