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Tungsten emission in visible region of the spectrum

I Passive emission from the edge plasma.

• arises from low stages, W I-VI
• requires excellent atomic structure
• primary data in adf04 datasets

I Active (CX) emission driven by neutral beams.

• arises from highly charged stages across the plasma
• requires charge exchange cross section data
• adf01 is required

I Fine structure M1 from W+2? stages.

• not considered yet.
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Source of data in ADAS

I Passive emission from the edge plasma.

• baseline generation with ADAS8#1 (Cowan) and ADAS7#1
(AUTOSTRUCTURE).

• U mons optimization via optional input to ADAS8#1.
• Vilnius group modified RO with large CI method (data only).
• Photon emissivity coefficients (and feature PECs) from ADAS810.

I Active (CX) emission driven by neutral beams.

• universal CX cross section from ADAS315.
• Active emissivity coefficients from ADAS316.

I Fine structure M1 from W+2? stages.

• Possibly ADAS7#1 (AS) or adf04 archiving.
• Emissivity calculated with ADAS810.
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W+2 (W III) structure

Optimized Cowan (U Mons), modified RO (Vilnius) and NIST:

I Optimized Cowan: 463 retained levels.

I Modified RO: 293 levels.
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W III spectral emission

I For spectral analysis we need collision data.

I Use Born cross sections.

0

1•10−9

2•10−9

3•10−9

4•10−9

Mons adf04

2000 3000 4000 5000 6000 7000
Wavelength (Å)

0

1•10−9

2•10−9

3•10−9

4•10−9

Vilnius adf04

fP
E

C
 c

oe
ffi

ci
en

t (
ph

 c
m

3  s
−

1 )

18th ADAS Workshop, Bad Honnef, 3-September-2013 www.adas.ac.uk



W III spectral emission

I Agree on strongest line: 5d3 6s 5F1 − 5d3 6p 5G2.

I Disagree on wavelength: 215nm vs 208nm
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W I neutral

I Important for influx measurement.

I But it has a quite complex structure.

O Laporte and J E Mack, Phys. Rev, 1943
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WI energy levels and the most accessible line

NIST U Mons adf04

Eground 0.00 -88.0 0.0 5d4 6s2 5D0

Elower 2951.29 2893.0 2981.7 5d5 6s 7S3

Eupper 27889.68 27815.7 27905.5 5d4 6s 6p 7P4

Wavelength: 4009.8Å ← 4012.4Å
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Visible emission from beryllium and tungsten
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Ionisation from neutral W

A few to choose from with no great agreement — use range as uncertainty
estimate.

Deutsch et al, Int. J. Mass Spect., 2008
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S/XB

If we take Mons adf04 and CADW adf07 we get....
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Active emission — fundamental data input
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Active emission — applied to ITER-like situation
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• 50 keV/amu D beam (diagnostic NB), JNBI=300A/m2, INBI=60A

• Using ITER scenario 2 (Te=24keV core, Ne=1x1014cm-3)

• No transport steady state ionisation balance

• Assume looking vertically down on the beam at the core.

• No beam attenuation effects taken into account.
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