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Abstract

Thesis Title : A study of plasma temperature and density during pellet injection in
Tokamak
Student ’s Name : Acting Sub Lt Ponkris Klaywittaphat
Advisory Committee : Dr. Prasong Kessaratikoon Advisor
Asst. Prof. Dr Thawatchai Onjun Co-Advisor
Dr. Roppon picha Co-Advissor
Degree and Program : Master of Science in Physics

Acadamic Year : 2009

A study of plasma temperature and density during pellet injection in a tokamak was
conducted by using a numerical code for computing the ablation rate with two ablation models.
The first is neutral gas shielding (NGS), which is developed for hydrogen isotope pellets by
assuming steady state, shock-free transonic flow and spherical symmetry both for the energy flux
affecting the pellet plus cloud system and for the expansion of the ablatant. The other model is the
neutral gas plasma shielding (NGPS) models, in which the magnetic confinement of the ionized
ablatant was taken into account, the spherical expansion models were replaced by models
resembling linear channel flows, but the ablation rates were still calculated on the basis of the old
spherically symmetric schemes (spherically ablating pellets placed in tubes of given diameters).
Magnetic constriction of the ionized particles yields additional collision shielding. By varying
sizes and velocities of the pellet, plasma temperature and density was studied from a simulations.
The results of the two models agree well on the dependence of pellet size and velocity. When
pellet size is increased the density of plasma electrons after pellet injection also increased when
the pellet velocity is increased the pellet can penetrate deeply into a core plasma because of
kinetic energy is increase. On the contrary temperature of plasma electrons is decrease due to a
low temperature of pellet. The two ablation models give different ablation rate profile and pellet
penetration. To summarize, the results of simulations conducted in two different ablation models
at different pellet sizes and velocities definitely showed that the injection of deuterium pellets can

increase plasma density which serve as an effective means to replenish the fuel particles and



improve the plasma performance. To improve the ablation model, an effect of ExB dift

should be included in the future.
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