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The success of fusion depends on devising a means to handle extreme power exhaust densities and 
to obtain wall component lifetimes that are economically viable. Sorting out the physics responsible 
for the narrow heat exhaust channel observed in recent experiments, which scales inverse with 
poloidal field and projects to ~1mm in a reactor [1], is therefore a very high priority. A similar 
priority is to develop physics models that can quantitatively reproduce the magnitude of plasma 
fluxes on main-chamber wall components, their dependence on plasma conditions (e.g. Greenwald 
fraction), their variation with poloidal location (e.g. high field side vs. low field side) and 
dependence on magnetic topology (e.g., double-null, single-null). Although the ‘narrow heat flux 
feature’ has recently gained attention because of its importance for ITER and reactors, it has 
actually been masquerading as a prevalent feature seen in the scrape-off layer (SOL) for a very long 
time – it is the sharp gradient associated with the ‘near SOL’. Experiments on Alcator C-Mod, aided 
recently by a new Mirror Langmuir Probe (MLP) diagnostic [2], reveal that this narrow feature and 
its inverse scaling with poloidal field is more ubiquitous to the SOL than previously thought – it is 
present in H-modes, L-modes, inner-wall limited and diverted plasmas – plasmas that all exhibit a 
two-zone ‘near’ and ‘far’ scrape-off layer structure on the low-field side SOL. This observation is 
important because it means that a physics model that successfully explains the detailed structure of 
any one of these scrape-off layers would likely apply to many. 
 
Following a brief introduction to the MLP technique and its ability to record plasma turbulence and 
very high resolution time-averaged profiles, this talk will assemble a picture of the SOL from an 
experimentalists point of view, highlighting key features that first-principles physics models must 
be able to reproduce: 'near' and 'far' SOL zones, plasma potential profile and associated ExB shear, 
fluctuation characteristics, structure phase velocities and relationships to the time-averaged profiles. 
In some cases, the MLP diagnostic detects a clear break-in-slope feature at the last closed flux 
surface, not resolved with standard probes. Direct measurements of the Quasi-Coherent Mode [3] 
(density, potential, electron temperature fluctuations) associated with EDA H-mode [4] will be 
presented [5] identifying the fluctuation as a drift-wave that spans the last-closed flux surface – 
another challenge for successful SOL physics models. Finally, the talk will compare measurements 
on the low-field side SOL with those on the high-field side, using a special inner-wall scanning 
probe [6], particularly in double-null discharges. These measurements illustrate dramatic 
differences in the SOL transport that physics models must be able to reproduce, including a 
‘quiescent’ SOL on the high field side with essentially zero turbulence [7] and extremely sharp 
electron pressure profiles in double null configurations. In this case, the high field side SOL is well 
described by a single e-folding length; it does not exhibit a far SOL ‘shoulder’ and appears to be 
entirely composed of a near SOL gradient – the narrow feature that is seen on the low-field side. 
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