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CAC THONG SO PLASMA CO BAN

*TOC dd nhiét — C (thermal speed)

*Tan sb cyclotron( cyclotron frequency)
*Ban kinh larmor ( larmor radius)

«Tan s plasma (plasma frequency)

*Tham s6 plasma (plasma parameter)

«Cac thoi gian va cham ( colision intrevals)
*Dién trd suat ( electric resistivity)



T6c dd nhiét( thermal speed)-C
»S0 luvong electron ¢6 van toc trong khoang V, >V, + de

dn,(v,) = f_(v, )av,

»Khi electron & trang thai can bang nhiét. O nhiét do Te thi f.(V,)tuan theo ham phan
bd Maxwell:

v2 +00
fe(Vx):ne[ M j exp( mevxzj Théa mén: jfe(VX)dX=ne

2n kT, 2k,T, J
) 1 ¢+ 2k T
>Y nghfa cliay f E% VT2 = —J- fo (Vx)dvx ——_ B
ne-» m
1/2
C = 2K B T Tdc do nhiét

m



Cyclotron frequency o

> Xét mot hat P cd khdi lwong m, tich dién Q, chuyén dong véi van toc w trong truong E
vaB. 3 3

>Luc dién tr tacdung 1énhatPl1a; Q (E + W x B)

»>GiatécclahatPla dw= Q(E +Wx B)
m

»>Van téc Wecla hat P c6 thé tach thanh hai thanh phan:

—

V= <W> van téc luu chét ( the fluid velocity)
c: van toc riéng ( peculiar velocity) <C> =0

—W=VAC=dN=d/+C
Trongdo: d VvV = <dV\7>: Q—(E + vV x B )

= dC = Cxbh = w_ ¢ xb

QB .,
m

an so cyclotron



Ban kinh larmor ' |

Figure 2.2: Gyration of a charged particle.

>Hinh vé bén mo ta chuyén dong
clia hat P chuyén dong quanh diém
G V@i van toc ¢

»khoang cach gitta G va P la

Ol

a=|a|(@a=r-X),a=

E

>Néu ta thay ¢ bang tdc do nhiét

1/2

C = (2k,T / m)

ae =\

I goilaban kinh Larmor



Tan sb electron plasma o

> Xét trwdng hop c6 mot nhiéu loan nhod xay ra trong plasma doéng nhat va cac
electron trong plasma di chuyén do si nhiéu loan.

> Mot dién truong cdm (ng duoc tao ra theo phwong trinh Gauss: SOVE =—e(n,—n,)
e

»Electron dugc gia toc bdi dién truong m d_ - _e¢F
dt

> Do electron dich chuyén nén mat do electron cé sy thay doi theo phuong trinh lién tuc:

»Pat N, —Ny =N, vagiasir: |n|[l n, tatimduoc:

eVE——enl (1)m%_—eE (2) +n0Vv 0 3

on e
ot® omenl

»Lay dao ham phuong trinh (3) roi thay (2) va(1) vao ta duoc phwong trinh:

N 2 ] n0e2 . U2
bit 0 '=—— = wn, = =56.4(n,) “rad/s
&M,



Thoi gianvacham 1

> Khi hat cé ban kinh a di chuyén qua
khodng cach | = vg ttrong thoi gianot thi
xac suat va cham véi hat hinh cau ban kinh
bla nlo =nowt

»Goi T Tl la thoi gian va cham. Khi xac suat va
cham béng 1 thi T, =(ov)™

coll

Fiz. 2.6. Probability of collsion between a sphers a and spheres b

» Xeét twong tac coulomb xay ra gitra mot electron
tdi va mot ion tich dién Ze. Khi elec tron toi rat
gan ion ( cach ion khoadng céach b) thi thé tinh
dién cha ion ldc nay bang dong nang cua

electron toi: Ze _ my;
dngb 2

> Tiét dién tvong tac coulomb: ¢ =T b°

Fig. 2.7. Coulomb collision of electron with ion

»>Thoi gian tuong tac
2 2.4
i:ngve:nvenbzz I’]TC(ZGZ) Ve2: ZEl
Toal (4%80an§/2) 491:‘°3orrf\/:




Plasma parameter A

S6 lugng electron chiva trong mat cau ban kinh kD goi la tham s6 plasma, duoc Xac
dinh:

2 3/2

ek, T. ) 1
e n’

3 ~y
~ ne7\‘D N(

Néu A>1 goi laclassical plasma hay plasma lién két yéu (weakly coupled plasma) vi
khi do nang luong nhiét ctia electron kT, 16n hon néng lwong coulomb clia hai
electron Ecoulomb = e— (r = ne_lls)

Are o

Néu A <1 goi laplasma lién két manh (strongly couple plasma)



> Néu mot hat tich dién g, khoi lwong m, chuyén dong voi van téc v va cham voi truvong
hat c6 dién tich g*, khdi lugng m* va van téc nhiét  v; = (2k,T*/m")*?

>Thoi gian va cham gitra hai hat duoc tinh bang cong thic:
1 q°g“n"In A
- 2 2 3/2
T 1243ne2(m I m'?)(k,T)

%

m = jakhsi lugng rdt gon:

m+m’

1 Z%'n InA
Ta 1243re,m(k,T,)%

»Thoi gian vacham cua electron véi ion la:

»Khi hai ion giong nhau tich dién Z, khdi lvgng m vacham voi nhau thi thoi gian
vacham: 1 Z'%'n InA

T, 6v3nemA(k,T,)¥?

4
> Khi hai electron va cham v&i nhau: 1 _ ne'InA
T 6v3ne2ml?(k,T,)¥?



Pién tro suat T

Electron trong plasma duoc tang téc hoac giam téc badi su va cham véi ion
dé tién dén trang thai can bing, licdo  Me(Ve—M) _ o
T

2]
2
e’ng

m,

Mat do dong j=-en,(v,—-v)=—7=E

k T 3/2
bat: n= zme :5.2.10‘5ZInA( B ej om
eng, e

= |]=—, mn. Diéntrdsudt



