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1-Introduction
Tokamak is much more dtradive when it is run in stealy state. This can be accomplished
with an efficient source of continuous toroidal current. The kinetic theory of current drive by
high-phase Lower Hybrid Waves (LHW) based onthe flattening of the dedron dstribution
function is considered as away to adiieve the steady state. This process is gudied by
numericdly solving the two dmensional quasi-linea Fokker—Planck equation. The
motivation d our work is to study the influence of the dc dectric field and to take into
acount afinitetimelife of the superthermal eledrons.
2-Statement of the problem
Thetime evolution d the velocity distribution function d colli sional eledrons in the presence
of LHW, having afinite confinement time, in the presenceof adc dedric field is given by the
Kinetic equation
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where f = f(r,r,v,,v,) isthe dedron dstribution function,7 is the normalized time, ris

the normalized radia position in the plasma slab, v_,v, are the normalized comporents of
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E) the dedron momentum.

The term of LH waves appearing in the @ove kinetic equation is explicitly written as[1]
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In [2], it was asumed that the dfed of the LHW is appreciable in the plasma @re within a

cylinder of radius r, nt a, ais the plasma radius, where the eledron density and
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temperature ae homogeneous © that the quasi-linea diffusion coefficient is also

homogeneous within r, . D, (v, ) is given by the following expresson
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, Q is the LH wave frequency,D; =nn, —n25”. —¢&; and the eplicit

expressonsof A B,D,S(n,)can befoundin[2].

The olli sion operator and the dc dedric field terms are given by the expressons
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Z istheioncharge E_ = isthe Dreicer electric field
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The last term is given by [3] EﬂiH =izi Vi where t,is the ad hoc energy
0T [ V" OV[ RtV
confinement time for the energetic dectrons, and v, isthe dedron colli sion frequency.
3-Numerical results
In eah pasma slab pasition, we have numerically integrated the basic kinetic equation wsing

a suitable Alternating Direction Implicit (A.D.l) method. The various derivatives of f are
approximated by finite differences at ead pant of the grid (v, H) using appropriate boundry

condtions. We then oltain at ead time step atridiagona system we solve using a vectorized
Gausselimination technique.

At 1 =0, the form of the dedron dstribution function is chasen maxwellian. We have
investigated the time evolution d the dedron dstribution function with the following
parameters.

Z, =1,n, =3.10°%cm™,T,, = 4Kev,v,, =3,V,, =51, =0.4,a=40cm, B, = 30KG

R, =150m, f,, =1.5GHz, S, =15Kw/cm’,v=0 - 10 u=-1-1r=-1-1
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In the cae where EﬂiH :Eﬂia =0, the steady state is achieved a 7 =100 as an
(0T s [OT [k

equili brium between collisions and quesi-linear diffusion. In fig.1 we have depicted the

parall el distribution function Versus v, at r=0 defined by
fv,)= 2mifv, f (v,,v, Jdv, which exhibits a plateau in the resonant region with LH waves. A
0

significant popuation d energetic dectrons is created. Fig.2 shows the perpendicular

2riT, “V?
perp (V// ) = f (Veo) 7DVD f (VD ,V// )dVD
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Throughou the resonanceregion, the dectrons are & a perpendicular temperature greater than

temperature versus v, a r=0 , defined as T

the bulk temperature of the background pasma dedrons. The dc dedric field has a
detrimental effed onthe parallel velocity distribution dateau: when fast eledrons are diff used

in the parall el direction o the magnetic field Bo the dc dedric field hes a role to slow-down
these dedrons. The increase of the dc dedric field is associated to a significant depletion o
the resonant plateau and a net decrease of the perpendicular eledron temperature & depicted
respedively in (fig.3) and (fig.4), at the same plasma position (r=0). Taking into accourt the
effect of the confinement time, numerical results sow a significant impad only on the

eledrons of the distribution tail. As expeded, the decresse of t, induces quite the same

effects found when increasing the amplitude of the dc dedric field (figs.56). So the
experimental improvement of t, will have an advantageous effed on the LHW heding
efficiency.

4-Conclusion

We have numerically investigated the time evolution d the dectron dstribution function
under the mmbined effeds of collisions and LHW using an A.D.I scheme. We have
presented the interesting features of the resonant eledrons and shown that the dc dedric field
and the confinement time play an important role on the resonant eledrons. The developed
Code is now fruitfully used for including the Electron Cyclotron Wave effects to investigate
the induced spatia diffusion. However, there is a serious restriction onthe use of the Code
because cdculations are very time @nsuming for a good accuracy of the computations. The
work isin progressand will be reported in aforthcoming paper.
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