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The Energy Results
from the Difference
Y ESS

between the Initial
and the Final Nuclei

* The fraction of mass “lost” is just 38 parts out of 10,000
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Advantages of Fusion on other ways to Produce Energy

« Abundant Fuel Supply on Earth and Beyond
* No Risk of a Nuclear Accident

* No Air Pollution

« No High-level Nuclear Waste

* No Generation of Weapons Material
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Site of ITER: Cadarache (France)
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Magnetic Fusion: Particle are Confined Inside a Tokamak
S0 as to increase the Probability of Nuclear Reaction
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Develop Local Experimental Tools to
Study Turbulent transport
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Build the Lebanese Linear Plasma Device

[LLPD)

=  We are in the process of building a plasma simulator at AUB. It consists of:
= vacuum chamber
= RF power source (2 kW)
= axial magnetic field about 1000 G.
= Diagnostics
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Maintain a high-level of International

Collaboration with France, Germany, UK and the USA
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Research done on linear devices Is relevant to toroidal

fusion tokamak physics
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Developing table-top experiments to
Investigate Quasi-2D turbulence

\

This setup uses a
solution of KOH
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Develop Activity to Complement the

Experiment based on Numerical Simulation of Turbulence

= The goal is to develop knowledge and
expertise in simulating plasma

turbulence.
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Simulating disruption mitigation in

tokamaks using experiment and simulation

It is proposed to mitigate disruptions by using a massive gas jet which as it
penetrates the plasma, density is increased by ionization which also leads to the
decrease of temperature.
The questions we want to answer by numerical simulations:

« How deep will the jet penetrates

« How fast will the jet penetrates

* The type of gas to use

* The design of the setup will it help?
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Plasma Facing Components for

Fusion Application

Surface properties as a function of the Laser Energy

250mJ 320mJ 420mJ 512mJd 612 mJ
"= | _DataZoom |

100.0 nm

« Fusion first wall is a major issue as it not only
determines its life-time but also dictates the
quality of the plasma by the type and the amount
of impurities that it releases back into the
plasma.

 Our goal is to understand and quantify the |
growth of tungsten films on graphite using, and 00 1: Height T
for the first time, the pulsed laser deposition

(PLD) technique and the surface diagnostics at

AUB.
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Conclusion

Various experimental and theoretical research projects on nuclear
fusion are being developed at AUB with the goal to have a Program
In this field.

These projects are in parallel to continuous collaborations with
International institutions world-wide.

The main application is to study fundamental issues encountered in
magnetic fusion plasmas.

What we need Is: “Education, education and education” In science
and engineering to build up our own expertise in this strategic field.

Further funding and hiring in this field are also of prime importance
to build the necessary equipments and to have at least a critical mass
to start competing with other institutions.
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Simulating disruption mitigation in tokamaks |

Disruptions are an abrupt and violent halt of the plasma.

Most of the plasma energy is dumped on the walls

Most of the magnetic energy is also dumped into the vessel structure
It is one the main parameters limiting the life-time of tokamaks and causing a high risk of a
large damage
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Three Ways to Achieve Fusion

Confinement

This presentation

Gravitational
Confinement

Inertial
Confinement
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