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Density limit (DL) is ubiquitous in magnetic confinement fusion devices. The phenomenon 

may be interpreted as a radiation limit, in the L-mode tokamak, the reversed field pinch, and 

the stellarator. A 1D power-balance model derives a DL as bound of the equilibrium states 

characterized by realistic temperature profiles (i.e. regular in the origin and with small values 

only at the edge) in the presence of radiation losses from impurities and neutrals [1, 2]. The 

model applies to all the above-mentioned configurations. Compared to previous similar 

analyses [3] it benefits from dealing with a more accurate set of equations. For the stellarator, 

the model predicts a Sudo-like scaling ∝ 𝑃0.6𝐵𝜙
0.3, with 𝑃 the heating power, recently taken into 

consideration to interpret Wendelstein 7-X experiments [4]. For ohmic configurations, either 

tokamak or reversed field pinch, the DL dependence on 𝑃 can be encapsulated within that on 

current, providing a Greenwald-like scaling ∝ 𝑛𝐺
8/9

, with 𝑛𝐺(1020𝑚−3) = 𝐼𝑝(𝑀𝐴) (𝜋𝑎2)⁄  the 

Greenwald density. Instead, for the additionally heated L-mode tokamak the power dependence 

is explicit, giving the mixed scaling law ∝  (𝑃 𝐼𝑃⁄ )
4

9 𝑛𝐺

8

9 ∝ 𝑃4/9 (𝐼𝑃 𝑎4⁄ )4/9 . The present 

analysis focuses on the predicted power dependence, which coexists with that on current for the 

additionally heated L-mode tokamak. Data from high-density disrupted discharges performed 

at JET, and published data from other machines, are taken as terms of comparison. Indeed, the 

model fits the observed maximum densities much better than the pure Greenwald parameter 

𝑛𝐺 . Therefore, contrary to the ‘power-independent density limit of the tokamak’ proposed in 

[5], this analysis supports the existence of a non-negligible power dependence for the L-mode.  
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