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Figure 1. Typical spectrum near the WI emission line. This spectrum was recorded at the stnke
point with 9 ms exposure time m a 1 MA ohmic discharge with a Ime-averaged electron density
of 3 % 10 m—? in the main plasma. The spectrometer allows the simultaneous observation
of several emission lines of oxygen, hellim and hydrogen that are close to the promment WI
emission at 4009 nm.

A. Thoma et al., Plasma Phys. Control. Fusion 39 (1997) 1487-1499
-15 -



ZAN—FIDNLDRMER AT AN FILER
—>%/__Eo) ﬁ IT LNTT_

JI=UUU ™
100 e
firl—’-{_-ﬂ_ %
2 10} |
-
--I
| O W(CO)
- — lab. exp
1 Iu L L L 1 L L L L 1 L L L L 1 L L L L 1 L L L L
0 10 20 30 40 20

T, [eV]
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below 20 eV are deduced from a laboratory expenment [12]. The boxes mdicate the emor bars
for the marked 5/ X B values (+). For lngher electron temperatures W(CO)s was sublimed from
an oven mounted m the ASDEX Upgrade divertor. The mtensity atio of the WI to the OII
emission 15 used to denve S5/ X B (o) [15].

A. Thoma et al., Plasma Phys. Control. Fusion 39 (1997) 1487-1499
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Grazing incidence monochromator v o —

-Rowland diameter: 3m Admdus b AdlE
-Wavelength range: 1.5 nm - 130 nm

-Wavelength resolution: =~ 0.02 nm

-Time resolution: 0.05 ms

Rowland circle (3 m)

Rhoto multiplier  Normal incidence spect

-Wavelength range: 97 n
-Wavelength resolution: /AR
-Time resolution: 20 m3

‘ Flat-field graz
incidence spectr
For divertor(ll

-Wavelength range: 2.
-Wavelength resolution: iJ:
-Time resolution:
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-Wavelength range: 0.
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Neutral Beam Injection (NBI) system
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« JT-60U has 11 positive-ion-based NBs (PNBs~85keV) and 2 negative-ion-based NBs
(NNBs~350-420keV)
» Widely variations in combination of tangential (co/bal/ctr) and perpendicular injection

2 ctr-tang. PNBs
(~4.5MW)

7 perp. PNBs
(~15.75MW)
2 co-tangential NNB (4MW)

(No NNB avairable in this exp.)
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Radiation power ( ionizing C*)
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Source of C%*
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Proposal: Measurement of W denﬁ@g%:
from optically forbidden line
( W2+ 3d4 _, <- ;.3 (M1): 354.6 nm )

(Nakano, JT-60U)

Background:
W is used for first wall or divertor tiles in present devices
for the test for ITER.

‘AUG - first wall,

«JT-60U : divertor tiles ( 1/18 outer divertor tiles)
*TEXTOR : test limiter

«JET . divertor tiles ( planned)
Difficulty for determining the core W denstiy
by X-ray, VUV spectrometer:

*Many lines blended -> difficult line identification, even charge state
«Calibration of sensitivity -> uncertainty of the W density

Visible spectroscopy overcomes these difficulties.




Model:

IT £NTT_
lonizatoion by e impact (2 keV) J1=UUU
S;:1.2x 10 m3/s
J=3 f A (J=3 -> J=2)
J=2 = 3 ¥V~ 2685
J=4 — A (J=3 -> J=4) P_Ix_ssu;nl[()ti\(;n ; LOS
= 1441 s =2ke +
= n,=3x10""m-3 Wo2
Tp=4 keV
np=3x101"m-3
= o)
Excitation by D impact ( 4 keV) EV=VSOZ+1/2$ 0.01%
(=eimpact (1eV)) :
C(J=0->3): 8.3 x 10" m3/s
A
—_ 32
= 3oL = n,Costy s,
W52* 3d°3,,d5, Ay + Ay + 1,5,

=9.2x10"¥ ph/ m2srs



Synthesized spectrum
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£ Around detection limit => J=
& Long exposure ~ sec

8 f%%s Back-illuminated EM-CCD

‘2 0.4 ﬁ'"ﬁg Fiber ~ mm(¢)

B 02 keV.

w

54.2 354.4 354.6 354.8 355.0
Wavelength ( nm )

Target in JT-60U:
W-contaminated plasma ( Pyg > 15 MW, St on W tile )
Reversed Shear plasma ( accumulation & sheilding of W )

Probable collaboration:

LHD : W ball (~mm) injection
‘AUG . first wall ( comparison of VUV and Visible )
«JET . divertor ( 20077?)

*TEXTOR : W-test limiter
DIII-D : W on Dimes
«C-mod : W-bar?



Comparison of Desc. and FAC (wavelenqgth):
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Comparison of Desc. and FAC (A coefficient):
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W52+ 3d4J=2 <-J=3 3626 A %J . V\T:
Q s!Q“Z — ‘:Z‘Z\' ==L N =1
><H =J1T'6!II)U'=
BH (2 kel BFELE) (R :
S;:1.2 x 10778 m/s T=2 kel
=3 Y B n,=3x10"m?
=)— T/ (=3 => J=2) 1268 s T.=4 keV
J=4— 21019 2 LOS
1 A (J=3 => J=4) ;1441 s Np=3x107m
= Nys0./N,=0. 01%
L=0. Tm
B (4 keV BKFEHZE)
C(J=0->3) : 8.3 x 1079 /s
A32
Eqg = nC.n
J=0 32 A e~ 03" W52+
2 3 + A, +n,S
W2+ 3¢ 3/20’5/2 32 34 4

= 0.2 x10'S (ph / m? sr s)
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