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Question 1
The FTU tokamak, operating in Frascati, has circular cross-section, major radius             R = 0,94 m  and magnetic field B = 8 T.

What is the typical value of the on-axis toroidal current density?

Answer 1
From the evaluation of the safty factor on the center of the plasma, qo, by the inversion of the formula:
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We can obtain the toroidal current density like in the relation:
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Take a estimate from the graph of the safty factor typical value, I can use close to 1 or whit approsimation proper 1.
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So    Jo= (2*8)/(0,94*4*3,14*10-7*1) =  1,4 MA/m2
Question 2

Explain the conditions needed to guarantee vertical stability to the plasma column. 

Which coils are used in ITER to counteract vertical instabilities?

Answer 2

In ITER the equilibrium result stable under the condition show in the formula:
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The need in addition the minus of zero value for the adimensional FIELD DECAY INDEX called “n”.

“n” is defined by:
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In the ITER is necessary 6 poloidal field coils each one is controlled one specific parameter to achieve the purpose of a triangular shape of the plasma.
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In the situation show in the picture the higer field must place by the coil G3 than in the coil G6, due to the strongest value of Br near to the z axis.

Last year thay toke a decision to install in ITER a set of saddle coils inside the vacuum vassel.
Question 3
Provide a phenomenological explanation of the mechanism for drift-wave instability.

Answer 3

In the plasma can compare a eddies due to different of density and different transient response  of difference species.

The electron, in example, is more reactive to the spike than ion, and these is couse of the compare of positive charge in the region whit positive density. The same for the other polarity and specie. 
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So there is ExB drift.

With adiabatic electrons (instantaneous response) only a displacement of the perturbation which moves in the e-diamagnetic direction
Question 4
A beam from a infrared He-Ne laser ( = 3.39 m) is used to measure the density of a uniform plasma layer of 0.5 m length. If the interferometric phase shift measured is  = 10˚, what is the plasma electron density?

In comparison of what is the phase shift measured?
Answer 4

The phase shift is measured consider the same wave that propagates over two equivalent path L in plasma and in vacuum.

So:
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From these formula one can obtain the electron density   3.6*1019    m-3  inverting it like these (considering that the plasma is uniform)
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