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In the GAMMA10 tandem mirror, 

ion-cyclotron range of frequency (ICRF) waves 

have been used for plasma production, heating and 

sustainment of MHD stability. In a high power 

ICRF experiment on the GAMMA10 tandem mirror, 
plasma with beta of a few percentage and strong 

temperature-anisotropy is produced in the central 

cell. As a result of the heating, the excitation of an 
Alfvén-ion-cyclotron (AIC) mode has been 

observed. On recent experiments in which anchor 

cell plasma was directly heated by an additional 
ICRF heating system, the AIC mode was excited 

also in the anchor cell, indicating the successful 

heating and resultant formation of high-temperature 

plasma with anisotropy in the anchor cell. 
The frequencies of the AIC modes excited in 

the GAMMA10 central cell are between 5.6 MHz – 

6.0 MHz, just below the frequency of 6.36 MHz 
which is used for the ICRF heating on the central 

cell. On the other hand, the frequency of the AIC 

mode excited in the anchor cell is about 9MHz, 

which is outside the frequency range of the AIC 
modes in the central cell; it is the ion cyclotron 

frequency near the midplane of the anchor cell. In 

the frequency spectrum, furthermore, there is a 
different feature between the AIC modes in the 

central cell and the AIC mode in the anchor cell. 

While several sharp peaks are observed in the 
central cell, single peak is observed in the anchor 

cell. (Sometimes two peaks are observed.) This 

difference may be attributed to the axial width of 

the strong temperature-anisotropy region; the 
anchor cell has narrower mirror field region than 

that of the central cell. 

We observed the excitation of the AIC mode 
by using a reflectometer. Figure 1 shows the line 

density of the anchor cell where an additional ICRF 

heating was applied and the frequency spectrum of 
a reflectometer signal. By applying the additional 

ICRF power directly to the anchor cell as shown in 
Fig. 1 (a), the line density increases remarkably and 

the AIC mode is spontaneously excited near 9.0 

MHz as shown in Fig. 1 (b). To investigate the 

detailed character of the AIC mode and the 
difference between central and anchor cells, we are 

aiming at evaluating the electric field intensity of 

the AIC modes. We have tried to separate the phase 
modulation component from the amplitude 

modulation component included in the density 

fluctuation of the MHz range by using heterodyne 
detection method. 

 

 Fig. 1.  (a) Line density of the anchor cell and (b) 
the frequency spectrum of a reflectometer signals. 
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