Summary 11

Characteristic lengths and times in a plasma: 

Depend primarily on T and n.

An example: Deuterium Plasma Focus (PF)  

T=7x106 K,  n=1025m-3
D=69T1/2ne-1/2(1+Z)-1/2                 4x10-8m
bo= 5.6x10-6T-1Z                           8x10-13m

(How does D & bo compare with atomic radius?)

[smallest electron radius of H atom, Bohr Model is 0.5x10-10m]

Qs=bo2                                                             2x10-24m2
Q=5.7lnQs  (ln~10)                     10-22m2
mfp=1/(Qn)                                   10-3m

te-i    =  2.7x105 Te 3/2/(Z2ni ln)   5x10-11s

e-i   =  1/te-i                                                     2x1010 s-1 

D/bo  (from above)


    5x104
 

ln








=65.3 Zln Te-3/2                                            4x10-8-m

-1     






2.5x107  (-m)-1

(How does this compare with  of copper?)

If B=10T, is this a strong magnetic field for this plasma?

ge=1.8x1011B                                 1.8x1012 s-1
Yes! Since ge>>e-i plasma is gyration dominated (rather than collision dominated). Thus Hall parameter >>1 and ( is much reduced.

Strong Magnetic Field (ge>>e-i
(( unaffected; 

( increased by two factors; 

(i)  range of collision times and 

(ii) Hall effect.
( Zln Te-3/2 (1+[gee-i]2)
gyrcoll is called the Hall Parameter (HP)
Note the following HP:

gee-e      Electron HP

gii-I        Ion HP

Ion HP<<Electron HP

For a given B field , Electrons tied to field lines much more than ion.
