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Modelling lines on XICS synthetic diagnostic

A 2D X-ray spectrometer with imaging crystals is operated on WEST tokamak. [1] Fig. 8: Modelled resonance w line positions, 8O a-smmosa i
; diffracted with both Ar XVII half-crystals (C1 and C2), it e
3 sets of Bragg crystals are mounted on a rotating table [2]. with specified @ and AT, o fls Amopamen
_ for the XICS synthetic diagnostic, — c1 § c2
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+ Te: line intensity ratio experimental spectrum. < 20!
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» C3/C4 campaigns data: influence of the half-crystals & '
defects 1. Same temperature : AT = 10°C = 4ol
- . 3 . — 14
» C5 campaign data: impacts of polluting spectral lines Fig. 1: Rotating table equipped 2. Half-crystal 1 : a= 1'0, —6.01
on Te profiles with Ar XVII crystal showed 3. Half-crystal 2: a = 0.0 o s
here made in 2 halves —-8.0/ ynthetic.camera .
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Fig. 2: Top view picture of the XICS spectrometer on WEST  Fig. 3: Sketch of the diffraction process on a Pixel coord. x; [mm]
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Fig. 4: Example of 2D spectra picture (left column), extracted 1D spectra (right column), showing a line- S5 = i o pim = T i i SO s =5 = = =+
doubling phenomena (red arrows) doubling all spectral lines recorded, characterized by a count ratio and a h T 7 Wavelengths [A] h ' ' ' Plasma heightp ' '
spectral offset Fig. 9: Spectra from Ar XVII crystal w/o line-doubling Fig. 10: Te LOS-prdfiles, for Ohmic and Lower
Aim: understand both causes and effects of the spectral offset & the count ratio. Hybrid heating stages, from the resonance line
w to the dielectronic satellite k line ratio and to

n 2 3 satellites line ratio

Numerical diffraction proflles » 2 consecutive plasma heating stages: Ppp, (0.5 MW) < P,y (4.5 MW)

Fig. 5: Computed diffraction pattern for a Quartz Bragg crystal
at the resonance line w versus diffracting angles 6. [3]

» At low power, temperature plateaus reached at the plasma center
> Athigh power, T, /x (0 < p < 0.2) = 1.8 keV = saturated

Tewm3 (p = 0) = 2.7 keV = no issue noticed

0.81

2 issues can affect the diffraction pattern :

+ A miscut angle a between optical surface and
reticular planes

* Ambiant temperature changes :

Power ratio Py/Po

= Disagreement between w/k and w/n3 line ratios due to polluting W lines [5], next
to the Ar Li-like satellite line k.

Conclusion

dpj(T) < AT [4]

0:0 0.9404 0.9405 0.9406 0.9407 0.9408 0.9409

6 (rad)
i/ Ideal crystal i/ Miscut angle & iii/ Temperature changes AT X . . .
. 26T vs AGS . Lme-d_oublmg ph_enom_ena due to different structural propertl_es of half-crystals;
z s 1 By - 3 ! Computation of the diffracting pattern of a Bragg crystal, depending on:
e ,/ P 2T X Sheanlitbe ] el » The parallelism defect between the optical surface and reticular planes;

e N | Rog | A > The ambient temperature to which the crystal is subject.

/Bz“,/ A b *| = Better understanding of the spectral offset = improve synthetic diagnostic
o P o —

+1

* With or w/o this issue, presence of some polluting W lines (on Ar XVl spectra)
to | affecting the measured intensity of the k lines = errors on Te profiles

Bragg relation: Variation of d: A83

nd = 2dp.sin(6p)

Parallelism defect: A6}
Lack of atoms: A Electronic cloud expansion:

Fig. 6: Induced angular offsets on the direction of diffraction by a and AT. In the next months:

+ ldentify the causes of the count ratio comparing all plasma campaigns data;
» Identify accurately the polluting spectral lines, especially the W lines in Ar spectra.
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Fig. 7: 2D map of the
computed angular offset
versus A6F and AT
variations.

Order of magnitude : ABY =~ ABT > AOY >

= AOY & AAT are the main angular offset components.

= Same order of magnitude as fitted with experimental data?




