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Purpose: Development of thermometry less affected by the changes in surface using d 3Π state rotational temperature of H2 (𝑇𝑇rot𝑑𝑑 )

Previous Researches
• For graphite wall (TEXTOR) [1]

𝑇𝑇rot𝑑𝑑 → 𝑇𝑇wall as 𝑛𝑛e → 0
• For lithium wall (LTX-β)

𝑇𝑇rot𝑑𝑑 → 𝑇𝑇wall as 𝑛𝑛e → 0
(on the assumption of linear increase in 𝑇𝑇rot𝑑𝑑 with 𝑛𝑛e)

Questions
• 𝑇𝑇rot𝑑𝑑 → 𝑇𝑇wall as 𝑛𝑛e → 0?
• Is the relation independent from wall materials?

𝑇𝑇rot𝑑𝑑 approaches 𝑇𝑇wall as 𝑛𝑛e → 0
Result in LTX-β (lithium wall)

Result in QUEST (tungsten wall)Independent from wall materials

Method
• Measured H2 emission spectra for tungsten wall of QUEST
• Derived radial distribution of emissivity

assuming toroidal symmetry
• Estimated 𝑇𝑇rot𝑑𝑑 assuming a Boltzmann distribution.
• Evaluated the increase by electron-collision excitation

For Δ𝑙𝑙 ≪ 1 (for LTX-β)
𝑇𝑇rot𝑑𝑑 Δ𝑙𝑙 = 𝑇𝑇wall + 𝐶𝐶e′ � 𝑛𝑛e Δ𝑙𝑙 � Δ𝑙𝑙
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Increase by electron-collision excitation

Approximation of 𝑇𝑇rot𝑑𝑑
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𝑇𝑇wall: wall temperature 
𝑛𝑛e: electron density
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𝑙𝑙wall: distance from the hot wall
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