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Abstract 
 

  Heat flux and plasma flow in the far scrape off layer (far-SOL) are examined in the inboard poloidal null (IPN) 
configuration on the spherical tokamak QUEST. High heat flux (> 1 MW/m2) and super-sonic flow (M > 1) in far-
SOL arise in current ramp-up phase. They are suppressed after closed flux surface is generated. In quasi-steady state 
with plasma current Ip ≈ 20 kA, sawtooth-like oscillation of Ip with 20 Hz occurs spontaneously. Heat flux and subsonic 
plasma flow in far-SOL are well correlated to the Ip-oscillation. Limit-cycle characteristic on the M-Ip diagram 
indicates that there is a close relationship between core and far-SOL in the IPN configuration. 
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Fig. 1 Cross-section of QUEST presenting location of the hybrid 
probe in magnetic flux of IPN configuration. Plasma current 
flows in the positive toroidal direction, φ. Poloidal magnetic field 
is generated in the positive azimuthal direction, θ.  

Fig.2 (a) Time evolutions of plasma current Ip and toroidal heat 
flux qφ measured by hybrid probe. Probe ch2 (ch4) measures 
electron (ion) drift side. The probe location is at R = 990 mm. 
(b) Radial profiles of poloidal and toroidal heat flux. 

Fig. 3 (a) Waveforms of Ip, heat flux qext in poloidal direction, 
and Mach numbers M in the current start-up phase. Probe 
location is at R = 990 mm. (b) Radial profiles of poloidal and 
toroidal Mach numbers. 
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Fig.4 Plasma current, poloidal heat flux, ion saturation current, 
and Mach numbers. Red dotted line and blue dashed-dotted line 
present a peak and a local-minimum of Ip, respectively. The probe 
location is at R = 1000 mm.  

Fig. 5 (a) Conditionally-averaged data, where the time window 
duration is 50 ms. (b) M- Ip diagram. “S” and “E” represent “start” 
and “end” of a cycle, respectively.  
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