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Onomatep¸numo: , AM:

EkkremeÐ par�dosh ergasÐac: NAI OQI

'Eqw parad¸sei om�dec ask sewn 1h 2h 3h 4h ston k. TsÐgkano

Jèma 1o:

(a) Mèsa se pl�sma hlektronÐwn�prwtonÐwn puk-
nìthtac n0 kai jermokrasÐac T fèrnoume mia epÐpe-
dh ag¸gimh pl�ka apeÐrwn diast�sewn, fortismènh
me epifaneiak  puknìthta σ. Poia h katanom  tou
dunamikoÔ gÔrw apì thn pl�ka? Sqoli�ste to apo-
tèlesma.

(b) An fèroume mèsa sto pl�sma dÔo par�llhlec
ag¸gimec pl�kec se apìstash d, poia h qwrhtikì-
thta tou puknwt  pou sqhmatÐzoun?

Upìdeixh: FortÐste tic pl�kec noht� me ±σ.

Jèma 2o:

Mia st lh me statikì pl�sma kai azimoujiakì ma-

gnhtikì pedÐo ~B =
2πJ$

c
φ̂, isorropeÐ an h pÐesh

P ($) tou pl�smatoc (to opoÐo jewroÔme isotro-
pikì) ikanopoieÐ thn

dP

d$
= − B

4π$

d($B)

d$
.

To magnhtikì pedÐo sunup�rqei me stajerì reÔma
~J = Jẑ par�llhlo ston �xona thc st lhc (ìpwc

prokÔptei apì to nìmo Ampère ~J =
c

4π
~∇ × ~B),

to opoÐo ofeÐletai stic kin seic twn fortÐwn tou
pl�smatoc. (Ta fortÐa kinoÔntai parìti h mèsh ta-
qÔtht� touc eÐnai mhdèn.)

(a) DeÐxte ìti oi taqÔthtec twn fortÐwn par�llhla
kai k�jeta sto pedÐo ikanopoioÔn tic∑
σ

mσnσ < v2
‖σ >= P ,

∑
σ

mσnσ < v2
⊥σ >= 2P .

(b) DeÐxte ìti h olÐsjhsh lìgw kampulìthtac twn
dunamik¸n gramm¸n tou pedÐou eÐnai

~vc ,σ =
cmσv

2
‖σ

qσ$B
ẑ

kai to antÐstoiqo reÔma

~Jc =
cP

$B
ẑ .

(g) DeÐxte ìti h olÐsjhsh lìgw anomoiogèneiac tou
pedÐou

~v~∇B ,σ = −cmσv
2
⊥σ

~∇B × ~B

2qσB3

dhmiourgeÐ antÐjeto reÔma

~J~∇B = − cP

$B
ẑ .

(d) (bonus) AfoÔ ~Jc + ~J~∇B = ~0 to ~J den ofeÐ-
letai stic olisj seic twn odhg¸n kèntrwn! OfeÐ-
letai sth magn tish pou dhmiourgoÔn oi kin seic
Larmor. DeÐxte ìti h antÐstoiqh magn tish kai to
reÔma eÐnai

~M = −P

B
φ̂ , ~JM = c~∇× ~M = Jẑ .

Jèma 3o:

'Estw èna asjenèc magnhtikì pedÐo ~B = Boŷ
se pl�sma �peirhc hlektrik c agwgimìthtac σE.
'Estw epÐshc ìti met� th qronik  stigm  t = 0
epib�lloume kai èna pedÐo taqut twn,

~v =
v0y

y0

x̂ .

UpologÐste ti magnhtikì pedÐo èqoume sto pl�sma
mia tuqoÔsa metagenèsterh qronik  stigm  t.
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