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Abstract: The influence of the Resonant Magnetic Perturbation (RMP) system on COMPASS tokamak has been studied by Langmuir probes embedded in the divertor tiles on the COMPASS tokamak. Plasma parameters have been obtained by 

processing the data using First derivative probe technique (FDPT) and Classical probe technique (CPT). Electron density, electron temperature and the poloidal profiles of the parallel power flux density in the divertor region of the tokamak obtained by 

both techniques have been presented and compared. In order to study the effect of RMPs on the plasma parameters they are presented before the RMP and during the RMP. Outer strike-point splitting is visible from the results of the divertor probes. The 

influence of the RMP current directions on the plasma parameters is also presented. 

COMPASS – Compact Assembly 

Major radius              560 mm 

Minor radius R                 200 mm 

Toroidal magnetic field         2.1 T 

Plasma current       350 kA 

Pulse length                  ~1s 

Conclusion: 
Experimental results obtained by Langmuir probes embedded in the divertor tiles on the COMPASS tokamak have been studied by both First derivative 

probe technique and Classical probe technique. The FDPT showed that the EEDF is bi-Maxwellian with a low-energy electron population (4-6 eV) and a 

higher energy electrons (11-23 eV). Values the electron density calculated from the measured data are also presented and compared, as well as the poloidal 

distribution of the parallel power flux density.  

The plasma response of RMP was studied. Clear strike-point splitting is visible from the results of the divertor probes. The maximum of the Te correspond 

to the minimum of the Ufl, Upl, ne, Jsat. The RMP current (field polarity) reversal caused exchange of the minimums and maximums of the plasma 

parameters radial positions. 

 

Divertor probes: 

HFS 
LFS 

Evaluation of the plasma parameters by first derivative technique (FDPT): 
 

Electron probe current for a cylindrical probe of the radius R and length L at negative probe potentials is given by:  
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Evaluation of the plasma parameters by 

Classical probe techniques (CPT): 

Discharges information: 
- magnetic field   
     BT = 1.15 T; 

- plasma current  

     Ip = 209 kA ÷ 100 kA 
- average electron density   
     ne= 6×1019 m−3 

LP#1 

LP#39 
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where W is the total electron energy, Ψ(W) is a diffusion parameter, e, m and n are the 

electron charge, mass and density, S is the probe area, U is the probe potential with 

respect to the plasma potential Upl. The geometric factor  assumes values in the range 

0.71    4/3. The isotropic EEDF is normalized by: 
 

At ( >> 1), the EEDF, is represented not by the second derivative of the 

electron probe current (Druyvesteyn formula), but rather by its first derivative. 

For the divertor probes, which are parallel with respect to  the magnetic field: 
 

 

Here L’ and RL(W,B) are the characteristic length 

of the turbulences and the electron Larmor radius. 

 

COMPASS magnetic perturbation system: 

bi-Maxwellian 

distribution function 

• n = 2 magnetic perturbation 

• Strike-point splitting visible on 

fast VIS camera and divertor 

probes 

• Peaks of Isat coincide with 

peaks of Vfloat 

Evaluation of the plasma parameters by FDPT and CPT before and after RMP: 

Parallel power flux before and after RMP obtained from FDPT and CPT 

Floating potential before and after RMP obtained from FDPT and CPT 

 

Electron density before and after RMP obtained from FDPT and CPT 

Electron temperature before and after RMP obtained from FDPT and CPT 

 

Plasma potential before and after RMP obtained from FDPT and CPT 

 

IRMP = 3,5 kA 

Ipl = 180 kA 

T1 = 1100 ms – without RMP  

T2 = 1160 ms – with RMP  

 

Shot # 9700  
IRMP = -4 kA 
Ipl = 170 kA 

Heat flux 

Shot # 9694  
IRMP = 4 kA 
Ipl = 170 kA 

FDPT and CPT for studying the 

influence of the RMP current 

directions: 

Inversed peaks at the LFS 

Better defined picks  by FDPT 

Classical probe technique 

First derivative probe technique 


