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Introduction

The He-like spectra of iron, chromium and other elementsregasured routinely at the toka-
mak TORE SUPRA [1]. The aim of this work is the determinatiéithe diffusion coefficients
and the density of the neutrals in the plasma core using tHe&kelspectra of iron. The approach
consists of two parts. In the first, theoretical part, the-dimeensional impurity transport code
[2] is applied to calculate the radial profiles of H-, He- anéike ions. In the second part we
reconstruct the synthetic spectrum of He-like iron on th&af calculated radial profiles and
atomic processes. Finally, the density of the ionized stagé¢he core is determined by least-
square fitting of the synthetic to the measured He-like spett
He-like spectra

The He-like spectrum of iron, measured at the tokamak TOREBFAJis given in the Fig.1.
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Fig.1 The He-like spectrum of iron from the tokamak TOF&tectronic capture. The less intensive

SUPRA, t = 4..10s. The measured spectrum is fitted with ke and Be-like dielectronic satel-
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theoretical description of the He-like spectra and dedaiihdormation about the spectrometer
can be obtained from Ref. [3,4].

The ratio between the intensities of the collisional sdésl(@ andr) and thew line is pro-
portional to the ratio between the density of the Li- and Ke-lons. The recombination part
of the triplet linesx, y andz is used for the determination the abundance of the H-liks ion
in the plasma. We should note that théne is positioned in the shadow of the vessel of the
spectrometer and so the measured intensity of this line ékearerelative to the other lines. The
calculated intensity of theline was scaled by the factor 0.53 to describe the measurmd on
Modeling of the spectra

The model of the He-like spectra depends on the plasma iafitomas well as on the atomic

data. The intensity of any spectral line is determined as:

1(A) = /Ne(r)ZNQ+(r)Z < ov 9T (VAL AT, )
a q A '

where IQ1)- is the observed intensity at the wavelength);- is the wavelength of the specific
transition;q - is the ionization stage; ov >g+ - is the corresponding rate coefficieWftiA;,A;r)
- is the Voigt function, reflecting the Doppler and the Lozain width of the wavelength;, at

A. As follows from (1), the emission of the spectral lines degseon the radial profiles of the

plasma parameters. The assumed profiles are given in th2.Fig.
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Fig.2 Radial profiles used in the mod@kelectron temperature and density:emissivity of the

ionization stages;- diffusion coefficient - neutral density.
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The profiles of electron temperature and density were obtdy fitting the experimental data
of Thomson scattering and interferometry. Previous intguransport studies in the tokamak
TORE SUPRA [2] and TEXTOR [5] showed the suppression of tliision in the plasma
core. In this paper we assume the same profile of the diffust&fficient as in the previous
works. The radial profile of the neutral density was takeselw the RITM code calculations
[6]. From (Fig. 2, b) and (1) follows that the emission of tipestral lines occurs mostly in the
hot core region, within the normalized plasma radifa < 0.5. The radial distributions of the
ionized stages were obtained using the impurity transale cFor their calculation the profiles
of the diffusion coefficient and the neutral density werenmalized with the coefficients, and
kp, S0 thatD(r) = kyDy(r) andn(r) = kany(r). The Fig. 3 shows examples of the profiles.
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Fig.3 lonization balance? -ky = ki, = 0 (coronal equilibrium);® -k, = 0, ky = 1;¢ -k, =5, ky = 1.

The radial profiles were used in (1) to simulate the theaakintensities of the lines. The plasma
paremeters (Fig.1), including the density of the ionizedjss, were obtained by least-squares

fitting of the experimental spectra to the theoretical one.
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Fig.4 Measured and calculated ratio of density Li- to Heelikon in the plasrrﬁa core. Solid lines with

blacksquares - measured values, solid lines - calculatel tve transport code.
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The ratioN[Lﬂ/N[He], obtained on the basis of the He-like spectra, was compaitedive theo-
retical calculations from the impurity transport code. (éeated between the impurity transport
code calculation and least-square problem for the speatntihthe convergence for the ratio
N[Li]/N[He] is achieved. The results of the iterations are shown in Figlete, the dependence
of the measured and calculated ratio on the paramkteasdky is given.

Results and Conclusions

The measured ratid\lgl_”/N[Hd) proved to has a weak dependence on the radial distribution
profiles and is mostly determined by the atomic processewaltation is found to be within
20% at different radial profiles of the ionization stages.fdtend the set of values of the coef-
ficientsky andk, when the measured and predicted quantity coincides. Thaast density
of the neutrals is of the order of. 20" — 6-10°cm 3. It is important to note the process of the
charge exchange recombination and its influence on theitoigdation balance [7,8]. Obvi-
ously it is not possible to determine both paramekgraindk, from the measurements of Li-
and He-like ions alone. The measurements of the H-likes $twsild be also included in the
model. Unfortunately, up to now, the He-like spectra of istilow extremely high concentration
of the H-like ions, exceeding the coronal limit by factor 8-The reason of such a deviation,
reported also in the previous works, is still under disaussin our modeling we did not take
into account the direct contribution of the charge-exclearegombination to the intensities of
the He-like lines. This process should partly diminish tbeerved deviation.
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