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 At present time passive corpuscular diagnostics are widely used for plasma 

ion temperature determinations (see [1-2] for a review). In these methods the 

energy distribution in charge-exchange fluxes which escape from plasma along 

some chord are measured and plasma ion temperature is reconstructed. Numerous 

experiments have shown that measured with help of this diagnostic ion radial 

distribution is distorted. In the case when the measurements are fulfilled along 

different chords in the perpendicular to magnetic axis direction the maximal 

distortion is in such part of 

tokamak in which ion 

vertical drift is directed. 

Such distortion is explained 

by influence of the ions 

trapped in toroidal field 

ripples. In the tokamak part  

from which trapped in 

ripples ions are drifted the 

distortion is connected with 

ions which move along 

banana trajectories.  
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the magnetic field direction velocity. Such CX particles arise near banana tip. In 

Fig.1 one can see the sketch of experimental set up.  From the figure one can see 

that into analyzer arrive particles which come to the tip from radius in which the 

density and temperature are greater than on magnetic surface with radius sr  (inner 

part of trajectory). Along the outer part of trajectory in the banana tip arrive 

particles from the radiuses where density and temperature are less that on sr . 

Obtained such a way temperature is named as temperature on magnetic surface 
sr . 

 For real ion temperature reconstruction it is necessary to find the ion 

distribution function in the ban naa  tip. In Refs.[1,2] it was shown that this 

function can be found by guiding center averaging of local function 
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where  is  period of particle excursion along tra

temperature of particles, r is radial coordinate, 
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jectory, E is particle energy, T is v

s  is poloidal angle. 

T he CX particle flux reaching an analyzer is 
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the integration is fulfilled along the selected chord. Here 

density in point with coordinate r, 

0n (r)  is the neutral atom 

cx iV> u @  is CX rate coefficient averaged over 

a Maxwellian function of  neutral atoms,  is ion velocity,  
L

iV e/
 is the probability 

for CX particle reach the analyzer. To measure exp (E)H  it is possible with help of 

Eq.(4) to find CX flux temperature and so the ion temperature of plasma. 
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Plasma density and electron temperature radial distributions are measured by 

independent methods.  For reconstruction plasm

distribution with help of experimental data (4) it is necessary to calculate    CX

.  

a ion temperature 

 

neutrals flux using Eq.(3) for some distribution of iT (r) , calculate radial 

distribution with help of Eq.(4) and compare result with experimental data. 

Taking the different distributions of  iT (r)  it is possible to obtain the minimal 

discrepancy between the modeled and experimental spectra

 The ion temperature is assumed to belong to a class of function as follows     
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 The experiments were fulfilled on T-10 tokamak. Experimental conditions 

were as follows: magnetic field value was equal to 2.4 T, pl

mperature 

as 1.3

d profiles (1, points) 

                                                      (5) 

w g and く are parameters to be find and a is tokamak minor radius. 

asma current was 300 

kA, plasma density  at r / a 0?  was 5x10
13

 cm
-3

, maximal electron te

w  keV, the deuterium plasma was used. The measurements were fulfilled in 

a tokamak part  from which trapped in ripples ions are drifted. The analyzer with 

solid target [3] was used in this 

experiments. In Fig.2 the example 

of measured distribution function is 

presented. 

In Fig.3 one can see the 

experimental data (triangles), 

reconstructe

9

10

described by Eq.(5) with 4c ?  and 

2d ? .  
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The comparison of  restor lue of smed va   pla a ion temperature distribution  

oints– 1) and calculated with help of code ASTRA [4] (curve 2) taking into 

nt the Galeev-Sagdeev neoclassical ion t

le to see from Fig t these data ar

1. To restore the radial 

distribution of ion 

maks 

2. 

3. st be 

The authors thank Dr. N.A.Kirneva for calculations with f ASTRA code.  
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 CONCLUSIONS 

temperature in toka

using the passive CX 

diagnostics one must 

take into account the 

“banana” effect. 

The simulation with 

help of ASTRA code 

This effect mu

taken into account for CX 

analysis in ITER [5]. 
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