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Introduction

The evolution of pellet clouds generated by moving neutaatiple sources in magnetically
confined thermonuclear plasmas is studied by means of a mattene-dependent quasi-three-
dimensional code [1]. This 2-D+1 code consists of a 2-D tesisMHD model applicable to
the poloidal plane of a plasma torus, supplemented by a bggra module for the expansion
of the cloud along the magnetic field lines. A massive neyteaticle source representing a
pellet traverses the plasma and continuously releasesndldnionized particles. Its motion is
confined to a poloidal plane, which is thus considered to berarsetry plane of the model.

The 2-D conservation equations supplemented by MaxwejismBons, Ohm'’s generalized
law, and a number of rate equations are solved for the symgrp&ine. To each mesh point
of the Eulerian grid in the poloidal plane, a toroidal 'fluxoai is attached. The field-aligned
expansion of the ablated substance in these flux tubes acdttesponding change of the state
parameters are taken into account in a Lagrangian appréigima

The results of a series of computations are presented he#dgich the neutral particle source
strength is a prescribed input parameter and the anomdletsal conductivity of electrons in
the direction perpendicular to the magnetic field is varigake effect ofxe; on the parameter

distributions in the pellet wake is discussed.

Initial parameters

The initial state parameters of the recipient plasma as agethe applied toroidal magnetic
field are assumed to be uniform. The initial plasma parametieres are as follows: electron
density ne = 10?°m~3, electron temperatur@ = 0.5 keV, toroidal magnetic field, = 1.5
Tesla. In the computations the poloidal plane is repregdntea rectangular x-y plane of dimen-
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sions (0601m x 0.401m). with (301x 201) mesh points. The neutral particle source(‘pellet’) is
represented by a circle of radius 2 mm. It has a constant iglaed is depositing particles at
a given constant rate (‘ablation rate’). The neutral peti@re deposited proportionally to the
area of the circle that is mapped onto the rectangular gatirdpresents the poloidal plane.
The initial position of the neutral source is at (0.201m0Q1@), the source velocity has only
one component which is parallel to the x-axis and has a vdla&@0 m/s. The ablation rate is

4 x 10%%s~1, and the particles are ablated with an initial temperatfirs0 °K,,

Resultsand Conclusions [1]

Figures 1a and 1b are plots of the magnetic figldalong the path of the neutral source at
the four time instances of 20, 40, 80, and }12Xor anomalous electron thermal conductivities
Xel. = 1m?/s and o, = 40077 /s respectively. The thin vertical lines represent the lanai
of the pellets at the respective times. Figures 2a and 2baatewr plots of the magnetic field
strength at 120s computed withye, = 1n?/s and xe, = 400n7?/s respectively. The LHS
circle on the contour plots represents the initial pellegtipon, and the RHS circle the position
of the pellet at 12f1s. Figures 3a and 3b are contour plots of the pressure g 2yain
with e, = 1n?/sandye, = 4007 /s respectively. Figures 4a and 4b are contour plots of the
temperature at 126 with xe; = 1nm?/sandye, = 40017 /s. The magnetic field minimum and
the pressure maximum computed wjth, = 1n?/s lag behind the pellet location by about 3
cm. Only the minimum of the temperature coincides, appraxaty, with the location of the
pellet. In the case wheng,, = 40017 /s, the locations of all computed minimums/maximums
practically coincide with the pellet location.

Some previous calculations [2] had shown that, in ordergoo@uce experimentally observed
radiation patterns in deuterium pellet plasmas, #hglengths of the radiating filaments along
the magnetic field lineghe conductive heat transport in tBe direction must be increased
by a factor of about 400 compared to the case of 'standardhafaus diffusivity of 1n?/s.
Apparently, the same can be concluded on the basis of thergnesults.

The dependence of the computed wake patterns on the assmnedlues may be useful,
in combination with measured distributions, in the analysi the effective thermal transport
processes in pellet-fuelled plasmas.
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Figure 1: Magnetic field strengB, along pellet path, at time 120, 40, 80, and i2@omputed

with (@) xei = 1n?/s, and(b) xe, = 4007%/s.
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Figure 2: Two-dimensional contour plots of the magnetiafatiktributions at 120s computed

with anomalous thermal conductivity value(@j xe, = 1nm?/s(colour scale 1.44 to 1.5Desl9
and(b) Xe, = 400n?/s (colour scale 1.40 to 1.5Desl3.
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Figure 3: Two-dimensional contour plots of the pressure2@u$ computed with anomalous
thermal conductivity value o) xe; = 1 n?/s (colour scale @ x 10° to 0.8 x 10°Nnr2?). and
(b) Xe1 =400n? /s (colour scale @ x 10° to 1.3 x 1°Nnm2).
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Figure 4: Two-dimensional contour plots of the temperasiid2Qus computed with anomalous
thermal conductivity value i) xe, = 1 m?/s (colour scale 16vto 45G\). and(b) xe, = 400
? /s (colour scale 36vto 45G\).



