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Introduction

A time-dependent 2D computational model has been develwpediich the complete set
of resistive MHD conservation equations, consisting of snr@®mentum and energy, supple-
mented by Maxwell’s equations, are solved for the poloidahe. In this system, the pellet
represents a neutral particle source whose strength is,givecomputed in a self-consistent
manner, as a function of the background plasma- and ablptaameters. Since the neutral
particle source is only allowed to move in the poloidal plathe poloidal plane is considered
to be a plane of symmetry. To this 2D computational model aagran modules have been
coupled, which take into account the expansion of ablatédtance along the magnetic field
lines(the 3rd direction). Hence a '2D+1’ model is being usEus '2D+1" model implies that
the 2-D space, representing the poloidal plane in which Ehe&culations are performed, has
a constant thickness (length) in the 3rd direction(a freampater), and that this length defines
the initial length of of the Lagrangian modules in the 3rdedtion. The relatively cold and
high-density clouds evolving around the ablating pellefgesent massive disturbances for the
recipient plasmas. The ablated substance is heated by #ngyettuxes carried by the back-
ground plasma particles along the magnetic field lines antheymal diffusion both in the
poloidal plane and along the field lines. The partially ofyfubnized pellet material becomes
magnetically confined in the poloidal plane but expandsyrakng the magnetic field lines.
In this series of test calculations, we consider the intesa®f two particle clouds generated
by two neutral particle sources moving along parallel libesin opposite directions in a mag-
netized recipient plasma. The sources approach each attieaed then move away from each
other, similarly to two meteorites moving along parallejéctories.
The Scenario

Two identical neutral particle sources are placed in theidal plane at some distance apart(
in both R and Z directions) and are allowed to have parallebpposite trajectories, the sources
being injected with constant and opposite velocities. Téleaities of the two sources have com-
ponents only in the x-direction. The initial recipient ptasis assumed to be uniform and placed
into an initial uniform magnetic field in the toroidal direm. Here the poloidal plane is rep-
resented by a rectangular x-y plane of dimension&0@n, 0.401m). The initial length of the
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Lagrangian cells in the 3rd direction is 0.04m. The neuteatiple sources are represented by
circles (of radius 0.002m) and are depositing particlepgribionally to the area that is mapped
on the rectangular grid that represents the poloidal plane.

The parameter of the two neutral sources:

Initial positions(x,y)m (0.201,0.191) (0.281,0.211)
Velocities 1000 m/s -1000 m/s
Ablation rates B 1074 1x 10?4
Temperature of neutral particles 4% 450K

Initial parameters of the recipient plasma:

Electron Density Ne = 1x1099m3.

Electron Temperature Te = 1.0 keV.

Toroidal Magnetic field B, = 1.5 Tesla.

Results and Conclusions

All the Figures shown here are zoomed and they display omlyebgions in which the the var-

ious plasma parameters became disturbed. The two circtegnsim all Figures represent the
location of the neutral particle sources at the respeditinved. The contours of the density pro-
files at 66, 24.6, 41, and 656 usare shown in Figures 1.ato 1.d respectively. From Figuies 1.
and 1.c we see that particle density profile have higher maxvmen the two source are close
to each other. Figure 2.a shows the contours of the presmfike@fter 66us interaction of the
two pellets with the recipient plasma. At this time the twdigts have transversed a distance of
0.66cm, and the disturbance on the pressure profile has astatincular shape of radius 1cm.
The density profile, Figure 1.a, also shows a similar distnde shape. The contour lines of the
temperature distribution at Zus are displayed in Figure 2.b. At this time, the disturbances
on the plasma parameters have no longer circular shapeeR2gu shows the contours of the
magnetic field B,) distribution at 4us. Figure 2.d shows the contours of pressure profile at
65.6us. From Figures 2.c and 2,d we see that the minuma in the madiedti and the maxima

in the pressure are at some distance behind the respecsiteps of the two neutral sources.
At these time instances, the two neutral particle sourcegenawvay from each other. From
the calculations shown here, we see that with two pelleectag with different trajectories,
local modifications to the recipient plasma parameters eamstigated. The disturbance on
the parameters of the recipient plasma are more pronounbed the two pellets are close to
each other: higher maxima for pressure and density, and loweum for magnetic field were
obtained
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Figure 1.a Contours of density profile at 6us. Figure 1.b Contours of density profile at 28us.
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Figure 2.a Contours of pressure profile atGjis. Figure2.b Contours of temperature profile at.Bgs.
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Figure 1.c Contours of density profile at 44s.
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Figure 2.c Contours of magnetic field) at 41us.
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Figure 1.d Contours of density profile at 65us.
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Figure 2.d Contours of pressure profile at Gpis.

* This work was done in collaboration with IPP-Garching/Gfeald.



