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On the relation between EC emission and LHCD power spectrum in the
plasma. LH psectrum modification due to density fluctuations.
(Preliminary results)

Yu.F.Baranov

Motivation: Electron cyclotron emission (ECE) is sensitivéite supra thermal
electrons produced by LHCD. Modelling of the ECHE aomparison with the
measured signal can be useful for the diagnostikeotlectron distribution
function, which is directly related to the LH powsgrectrum inside plasma. LH
spectrum modification due to density fluctuation®eing investigated. Validity
of Te measurements in the presence of LH waves cansessex.
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Evolution of the main plasma parameters. #61341.
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g-profile modelling is verified by

MSE pitch angle.
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density profiles are reconstructed in agreement withnterferometer measurements
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Modelling of ECE during LHCD

1. LHCD modelling includes:
a) Ray tracing calculations-solution of the Hamiltonian equetions

do _ DK, dg _ _dD/k, dZ:_d)/d‘z
dt D/ dw dt D/ dw dt D/ dw
dko _ dD/dp dkg _ D/ dk, _ D/

d D/dw dt D/dw dt JD/dw

1.1.1b) SCATTERING OF THE LOWER HYBRID WAVES

Scattering of the slow LH waves by low frequencyglty fluctuations is taken into account using a

theory proposed by Ott. The spectrum of fluctuaimnapproximated by a Gaussian function
S(=/ T3 )N/ n? exp(-(k/Ko)?).
The characteristic wave scale Ien¢¢t§1 is assumed to be of the order of the ion Larmdiusap;

(all calculations were carried out fdxr;l = 3p;). The mixing length theory [26] predicts a density
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fluctuation level given bydn/n ~ /T, /T, k;lan, where l,=|d In n/dx|. The spatial distribution of
the fluctuation amplitude was adopted, for simpficin the form:

@n/n)y? =A(pp; /a%)?,

wherep is the radial coordinate ar@l the minor radius. The scattering lendthcan be defined as

the distance the wave must propagate in order fleaidts k; by an angle of 90 The scattering

length | for a slow wave with a group velocity perpendicuia the magnetic field V4o can be

calculated according to [24] (see for more detd®s [1,13]):

V
v, = ZZFK(kD,B)S(kD sin(3/2))sin?(B/ 2)dp
0

TK ;w* (((€ —1) cosB +1)? + g? sin® B)?
2VQD 1+ ((’L)pe/(’oce)2

K(ky,B) =

Scattering of the waves is modelled in the framé&vad the ray-trajectory approach using the Monte

Carlo method.
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b) Fokker-Plank calculations

oF §=1 9 p2gy_19 (g |
5 +0S= | (Fm Fr4), S p2 ap P“Sp) ( @a- ,u ))
oF 1- (1 ,u)aF B(p) oF
Sp = D — —) - A(p) — + G(p)F, S, =+@1- & +D — T
= guF — Dy p(u p+ p ) ) +G(p) y = (L= %) (—6F + LH( o ) aN) Y

2. Calculation of plasma emissivity and absorption irthe EC frequency range

a) Emissivity is expressed in terms of correlatiofunction of micro currents:

2

cm en n
<M o= [Yo(w-k,v, —nw,)RTF(p)p,dp.dp,
471 n

b) Absorption can be deduced from solution of théispersion relation with proper
anti-Hermitian part of the dielectric tensor:

. e’n .| OF oF
£ @k =27 (3 8@ kv, ~nw,)R {# -k, 1)+ P, /w} p.dp.d,

O 1
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3. Calculation of the local and effective 'radiatie’ temperature

R+a

<jij.>  ee R-a |
A= D) Zox 55 T(wK) g =2 [ T(w,K) ok dr xexp2 [k.dr)
lw (&g —&y)ee R+a r@

T (C(), k) loc =
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Contour plot of electron distribution function in presence of LHCD
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Summary

 LHCD modelling including effect of wave scatteringn JET is being done.

» Code was developed to model EC emission in the pesge of LHCD.

 ECE emission during LHCD is being analysed.

« Radiation temperature at the plasma core was calcated and compared with
measurements for conditions typical for LHCD prehe&

» First steps have been made to assess the validifytlee T, measurements in the
presence of LHCD.

Further steps

 More modelling for current ramp and high density cases.
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