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In PLP 559, the physical mechanism of the anomalous falloff of 

the electron cyclotron heating rate has been discussed. It is the 

purpose of this note to estimate the fraction of the r.c.p. wave that 

can reach the resonance zone and give a more quantitative account for 

the scaling of the heating rate with electron density. 
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Since the heating rate is proportional to the square of the electric 

field, 

(_4'TT2 
G = G e 

o 

where G is the theoretical heating rate with a uniform, isotropic 
o 

electric field. In our experiment, 

B = 3.24 kG 
o 

A = 3.2 an 

Iv BI � 0.5 kG/cm 

So Eq. (2) gives 

(3) 

This curve is shown in Fig. 1. We don't expect a very nice fit to the 

data points since it is derived from the straight field line assumption, 

and in our experiment, the radii of curvature of the field lines are 

comparable to the wavelength. Moreover, the wave number k varied rapidly 

(k2 from 0 to -00) over a distance shorter than the wavelength. So Eq. (2) 



is not exactly correct. However it gives-a qualitative behavior of 

4 

the heating rate as a function of electron density. The curve which 

has the best fit to the data is G = 0.13 exp(-30w�/w2) as shown in 

Fig. 1. It should be noted that if our density measurements are a 

factor of two too high, then the corrected data points will fit the 

curve G = 0.24 exp(-60w�/w2) which is very close to Eq. (4). 
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