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Experiments on ECR heating of plasma with reduced radiative energy losses were 
carried out in the L-2M stellarator(which a classical l= 2, m= 7 stellarator with large shear ι(0) 
= 0.185, ι(a) =0.7; ι(2a/3) =0.35 major radius R = 100 cm, plasma minor radius a= 11.5 cm, 
B0 = 1.34 T). A low level of radiative energy losses was attained due to improvement of 
boundary conditions after boronization of the vacuum chamber.

In this work we study the influence of plasma density, heating power and parameters 
of magnetic configuration (mainly role rotation transform) on the energy confinement. To get 
database for plasma energy balance analysis ECRH experiments were carried out over a wide 
range of heating powers P= 100—300kW, plasma densities ne= (0.5—3.0)  ⋅1013 cm-3 and 
angle of rotation transform ι(0) = 0.042-0.185. At ne = 2.65⋅1013 cm-3 and P = 250 kW, the 
plasma energy reached W = 650 J at Prad = 40 kW, and the energy confinement time was τE = 
2.5 ms. Because of reduced radiation power, the duration of the free plasma energy decay 
phase (after the heating power was switched off) increased substantially up to 10 ms. 

From data base obtained, it  follows that the steady state of plasma in the L-2M is 
adequately described by Scaling-L2-05. It is significant that the free-decay phase also obey 
this law. Scaling L2-05 has some difference from the International Stellarator Scaling ISS95:

W L205 = 146 ι2/3
0.774 ne

0.778 P 0.27   ( [W]=J, [ne]= 1013cm-3, [P]=KW) and

W ISS95 =49.8 ι2/3
0.4 ne

0.51 P 0.41 ( for L-2M parameters).

Analysis of plasma energy balance had shown on existence some particularity for low 
and high density region:
 In the region ne ≥ 2.5⋅1013 cm-3   and W≥450 J  the energy confinement time τE do not 
depends on the time ( It means existence real energy confinement time  τE =const) 

In the region ne ≤ 0.6⋅1013 cm-3   and W≤175J ITB ( Inner transport barrier ) has been 
detected.

The  magnetic  and  Te-profile  measurements  indicate  the  existence  “invariable” 
pressure profile in very wide region of the plasma energy (200 J ≤W ≤ 650 J). It testifies to a 
weak dependence of heat transport on local pressure values or plasma energy .


