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HIBP, the unique diagnostic for core plasma potential, was modernized in the T-10 

tokamak (a=0.3 m, R=1.5 m, Bt=1.5–2.4 T, Ip=140–330 kA, PECRH<1.2 MW) and TJ-II 

flexible heliac (<a>=0.22 m, <R>=1.5 m, Bt =1 T, PECRH 0.6 MW, PNBI 1 MW).  

The time evolution of the radial profiles from Low Field Side (LFS) to the High Field Side 

(-1<<1) is observed in TJ-II with 125 keV Cs
+
 ions in a single shot, while LFS (+0.2<<1) 

profiles are observed in T-10 with 300 keV Tl
+
 ions. 

Multi-slits energy analyzers provide simultaneously the data on plasma potential  (by 

beam extra energy), plasma density (by beam current) and Bpol (by beam toroidal shift) in 

poloidally shifted sample volumes. Thus Epol = (1-2)/x, x~1 cm, and the electrostatic 

turbulent particle flux EB(t) = 1/Bt ( )en t  polE
~

(t) is derived. The density oscillations cross-

phase produces poloidal propagation velocity of perturbation or plasma rotation.  

The fine focused (<1cm) and intense (100 A) beams provide the measurements in the 

wide density interval ne=(0.3–5)10
19

 m
-3

, while the advanced control system for primary and 

secondary beams provides the measurements in the wide range of the plasma current in T-10 

and magnetic configurations in TJ-II, including Ohmic, ECR and NBI heated plasmas. 

Low noise high gain (10
7
 V/A) preamplifiers with 300 kHz bandwidth and 2 MHz 

sampling allows us to study broadband turbulence and quasi-coherent modes like Geodesic 

Acoustic Modes, Alfven Eigenmodes, Suprathermal electron induced modes, etc. 

Finally, HIBP becomes multipurpose diagnostics to study plasma electric potential and 

turbulence properties in the middle size toroidal devices. 
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