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In fusion devices, the recycled hydrogen particles are mainly released from the plasma-facing 

components (PFCs), such as walls, limiters and divertors, in the form of atoms and molecules. 

These recycled particles depend on the PFCs material and its surface conditions. For example, 

the measurements at externally pre-heated graphite limiters in TEXTOR indicated that, the 

hydrogen molecules dominate at low temperature (500K ≤ Tlimiter ≤ 1100K), whereas the 

released hydrogen atoms become important with rising temperature (Tlimiter ≥ 1100K) [1]. In 

addition, the dissociations of the products of carbon chemical sputtering, such as CH4, also 

could contribute to the recycled particles [2]. The density and velocity distributions of these 

recycled particles can heavily influence the boundary plasma, especially through their 

penetration depth. Passive spectroscopy of atomic and molecular lines is a standard method for 

studying the hydrogen particle behaviour in the edge plasma.  

In Operation Phase 1.2, W7-X run in island divertor configurations with ten divertor units made 

of graphite [3]. In order to study the characteristics of the recycled hydrogen particles in island 

divertor, one set of high spectral resolution spectrometer (/ = 35 000 at 600 nm) and one set 

of overview spectrometer (300 – 1100 nm) were installed [4]. In the experiments, Balmer lines 

and Fulcher-α band ( ≈ 600 – 640 nm) are measured to deduce the atomic hydrogen particle 

flux and molecular flux with the help of so-called S(D)/XB values calculated by EIRENE. The 

penetrations of atoms and molecules are measured in different plasma conditions. In addition, 

the Fulcher-α band is simulated to deduce the vibrational and rotational temperature and 

populations of the molecules. 
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