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We present a database study highlighting the role of 

fueling by neutrals, where the neutral penetration and 

opaqueness on the H-mode pedestal are analyzed. A 

screening effect on neutrals by increasing pedestal density 

has been observed from a database of neutrals inferred 

using LLAMA diagnostic measurements.  The expected 

proportional relationship between the two approximations 

for the opaqueness of neutrals [1,2] breaks down for low 

pedestal densities and high electron temperatures in the 

separatrix.  

The database includes lower single null ELMy plasmas 

with favorable ion diamagnetic drift. The database 

includes stationary conditions of the order of the energy 

confinement time ~ 100 - 200ms [3], and data is restricted 

to 80-99% of the ELM cycle [4].  The separatrix location is determined using the power balance method 

[5]. The neutral density profile is measured using the LLAMA diagnostic [6] and fitted with an exponential 

on both the HFS and LFS 𝑛0(𝑟) = 𝑛0,𝑆𝐸𝑃  × 𝐸𝑋𝑃{(𝑟 − 𝑟𝑆𝐸𝑃)/𝜆𝑛0
}  [4,7], where 𝜆𝑛0

 is the penetration 

depth of the neutrals. The electron density and temperature are measured using the Thomson Scattering 

(TS) and fitted with a 𝑡𝑎𝑛ℎ [8] at each time. Using the pedestal electron density width 𝛥𝑒,𝑃𝐸𝐷, we can 

calculate the opaqueness, 𝛥𝑒,𝑃𝐸𝐷/𝜆𝑛0
, and compare this to the heuristic approximation for opaqueness 

𝑛 × 𝑎  , where 𝑎 is minor radius and 𝑛 is the average of 𝑛𝑒,𝑆𝐸𝑃 and 𝑛𝑒,𝑃𝐸𝐷, as shown in Figure 1 [1]. We 

hypothesize that the breakdown of the proportionality between opaqueness approximations could arise by 

the effect of enhanced neutral penetration from charge-exchange neutrals. 
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Figure (1) Comparison between the experimental opaqueness 

(vertical axis) and the heuristic approximation (horizontal 

axis). When the ionization peak is in the scrape-off layer the 
relationship between the opacities is linear (red color), while 

when the ionization peak is in the pedestal region (blue color) 

then the relationship diverges from linear. 
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