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Visible and near UV spectroscopy (performed with the Divertor Spectroscopy System -DSS) is

used to study the atomic and molecular processes that underlie the power and particle exhaust

processes within the TCV divertor. As part of an extensive upgrade carried out on TCV during

2019-2020 ([1]), DSS underwent a substantial hardware upgrade. Herein we describe refined

data analysis techniques and the hardware upgrade commissioning of TCV’s DSS, that improves

spatial coverage and spectral resolution. New sets of lines of sight (for a total of 6x32 lines, with

a spatial resolution of about 1.2 cm), cover the entire divertor poloidal cross section, enhancing

the observation of advanced divertor configurations (e.g.: Super-X etc. [2]). In addition, two

high resolution spectrometers (with ∆λ = 0.15Å, 750mm) were recommissioned to perform

detailed spectral line shape measurements. Exploiting intrinsic (Carbon) or injected (Helium)

impurity, together with Deuterium Balmer lines emission, a measurement of ion temperature

and electron density is possible from the clear observation of Doppler or Stark broadening of

spectral lines in the divertor. Such detailed lineshape measurements showed that neutral atom

emission in the divertor leg originates from what can be approximated by a two-temperatures

plasma: hot neutral atoms temperature is close to that of the ions (i.e. the plasma), whereas

the cold neutral temperature is often < 1eV, thought to be due cold transiting neutrals. The in-

tegration of numerous TCV edge diagnostics, as a multispectral imaging system (MANTIS),

together with a divertor temperature-sensitive Thomson Scattering, provides complementary

information for the line shape analysis, assisting in understanding the atomic physics preva-

lent in the TCV divertor leg during plasma density ramp. This system is ready for upcoming

detachment-related studies for a wide range of divertor configurations and plasma conditions,

that contribute in providing a complete picture for comparison with theory-based models.
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