Fig 3 -Zeemax simulation for the design of the optical collecting system A Twin synthetic diagnostic for the design and exploitation of WEST High-Resolution Thomson Scattering diagnostic.

Introduction Development of a synthetic diagnostic HRTS on WEST tokamak

The Thomson Scattering on WEST is composed of :

• 2 Nd:YAG lasers of 2J -6nsec pulse -30Hz each • Laser alignement system.

• 2 Optical Collecting System (OCS).

• 36 polychromators allowing to get 50 measurement points vertically.

-4 polychromators for the alignement.

-20 points of measurement in the plasma core with a vertical resolution of 25 mm.

-30 points of measurement in the plasma edge with a vertical resolution of 6 mm.

Polychromator TS signal modeling :

Conclusion

• Validation of the number of scattered photons (2000 p.e for the Core and 500 for the Edge).

• Able to model the diagnostic and particularly the scattering signals from the real polychromator transfer function

• Bremsstrahlung radiation taken into account for 𝑍 estimation.

• Estimate the relative error on the electron temperature → Will be usefull for the real-time control of the power exhaust. 



  Measure edge kinetic profiles in H and L mode  Estimate the heat flux in real-time on the divertor target → New diagnostic High Resolution Thomson Scattering diagnostic 3 modules have been developped for : • Modeling the laser beam propagation and determine its charateristics (Rayleigh range, waist, beam size) . • Modeling the spectra for the Incoherent Thomson Scatering theory, the Raman Scattering or the Bremsstrahlung power. • Modeling the signal by taking into account the OCS transmission and instrument function of the polychromator.
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 6 Fig 6 -Simulation of the line of sight for the Core OCS
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 7 Fig 7 -Relative error: of the electron temperature determination for the core OCS