MHD  (MAGNATD~ HYDRODYNAMCS )

Relahvel\f siwlyle bat W.e&ul amode) '607! the d\]wamicg 0& f\m‘/
ionized Placwas cowsidering Fe placwa a¢ a wedivum whicl,
followe #ne basice lawe of contnuuw (. of conbnuihy , Momputun. o)
W addibow to  thwg elechowgmetic fovee

Example :  Earin'e  Wpper fonogglum,wa\gm’rosym, Splay Flacw.

Accummptions
Single «gflwld deacvi{o'b‘m
~ Coaducting @u&/%tyukzzj Coubvuwm (NS> i>
wpliee > lagge amduckivity (& o< Ny - 10p)

— Valid qohev blaswa i Gollicion dewinaled
wplice = digbibubi chome ave locally Maxwell:an,
Callteion dowinaled draged specicc.)
S Kwwe ¢cale "’[’u lagz i MHD o alow Collision.
much laager Howm e liwe  Loht Hakee fo
brave| %mn@'« Mo g divm .
wplieg —  Displacoment current in
Maxwel's Qqus Cam be nylecked.
9 leugtl geale ‘0‘(’" ¢ much \amger aw
e maean fme laa’:(x between collicione.

vt alen Lagzr from " Np
-) ef—luxc\ N4 qug?—muh‘a\ (i-e. ’n(‘=ﬂ(_=7)>
wlhicl 31V£4 Siu\ale -f\u.‘td deccﬁlﬁm



'—) (a&‘gw ¢cale ;C > ¥ L\amor md,m)
nygloct
clectom  diawagvebiews  omd Hall eﬁq\;

wite  glectron moweutum 2w .

and glechon werbia o be a’wcwfmhzd 7Y

e tow wowentums equ.
aoleclt  allowe

Lingle 7Cluid cﬁucﬁ(;ﬁon/

— Cltarged Species lave e <ame {mreradwe
- cwb.‘u@ Wiy crwl,i-muhahlb
5 presaure will be ¢ame
-  Qnergy @c]u)kibn‘w bwe ¢ SUart Cowfd
lo chavactevickic tiwe ceale



IDEAL MHD
- Hyh/ CM@CHW@

(U Cowmwwrry EQN. (N0 ¢pvreE or aN@
2.0 + 7-(T) = 0
(D MoMENTUM EQN. (FORCE EQN.)
0(2;0+TFT) = -Tp 1353 3
{

{ L
Pre¢eure mﬁw.hc, \970%*‘!15(%1]
73 (J/A¢
for f (solex PUS™)

Zpace time varyiug curventc  ave twporkaut ]Qnr
the dywamuc 9f ﬁ/tzlblacm becaute of en) Wigl
Cmdexﬁﬁm‘b.

IMpOETTANT THING TO NOTICE:

NO CONTRIBUTION fmm the elechic §%c/cl due 4o O('{afjé

&Q{)amb‘an. 5 .
F = 9qE + Valb = éhglcfafkc\(_

fa ][luid’ - ) ° 5 A
((Fovee olzm,.‘hbj( =/,?E/Z A8 7 quik i”"f’”’”“"‘*
d \) Thug Appene due 1o
| clane .Qfamﬁ‘m/.
Due fo ‘&{9& Coduchviby

oud large Gue scale it bocoms
«nghjible ac 3 bacomec Quasi-ntitm)]



Now, we need to cloe e cof 9526]0&30705 avd
f‘md fthe 2xpredtion ﬁ‘r b 7,8 aud fheiv Space -

flwe WVaviokme .

WHY  poton's EQN DopSn'T HELp MucH HERE?
Agsuing - quaiwubalihy, ;=7
01.({014’; u. v = - S

= 0
At la\r?(/_ ccalee
(%) FARADAY'S AW
S . Rotatim of elachic ﬁay
VX E = —%B equa/; b rokgCC'ha\nje
czf @mb‘c ﬁzH.

(%) AMperg'c LAW:

770
VX E = /“'D? + Mo /éo*%_z—/—s Dichlacewent  Curreut
- ¢ W neglect it iu MHD
BUT HOW?
Let's  assume
the claracerishic  longt ¢cale in MHD = VAL vk
ond ’ twe cale « « =T LT
Liwilrly, Claracteviche mfbhdz fluc#uak‘mg v eleckrc field = é:_

It t e It WC‘PCU = g



New  wing the clarackershic cruawl-:‘b‘e; back in Amfwe'g
(oo we jd—,

|
AT
. ~)
B)/:: .g__
]
= )
E)/ _ £
E.

_____
......................
R

------------------

£1 )Clmmc{'endvc Velocd'b (

2
L 5 clavcteithic velocih,
T

-
-
-
-
-
-
.
.
R
v’

. .
o -
- -
- -
S mmm——=cr

AW Hee plavar wave colubs He {fosm,
g lﬁ? F][ f Q—sztf?:’r)g 14‘



l KE_L = 1wh —
R e
= % = _E;J——‘ L Clercterickc
e @' __________ velocihy . ()
(L L) o 5 vieec”
C'l' @’ .T/ \(/

v Slno Fhwomuu:
Yad \)

currmt .
So e Jﬂ‘m\ fn'{w\,

FxE = T |

CHAILENGE—  COMRINE
J.E, 2.0
Sp



(5) OkM: Law:

o = - -
J=48(E +ux;;> dut fo wni,
/ N coweckve currad  net clarne
Y MovinG FRAME OF REFERENCE

Oy comes s ApsoLoTE  FRAME OF REFERSN(E

Doe o e  acumplion gﬁ tdeal coviductor
b 5«

Iu idea] MHD ac 5—900,

fuwv:'@ acvoes the mgmhz
Freld Line.
Heuce, wituv ideal MiD, elechic f\zld; Qe mo porticle accelavatioy

abov:? /mgmﬁc f‘eld (ivieg.

fz'wce, all the J[laduab’(mg iy e E—ﬁeHc arvg v L@ direchom,
%&zve[om‘\lv af a loca] fluid clowont Guube gypewed ac

- o
u = EXD >
,;'1’ Ju e vt

ﬁ’w.cjﬁ flasw.q,



(&) Egn OF CTATE:  Twampredbe: VAU =0
RECMLING, MOMENTUM  EQN.

p=£067) (2%:diu =_y}f

DPERATING 7.

........... j' £lwd
o e
_________________________________ ey (—}-\76 . 7 (@D )7 ()

The  equalion ﬁ( Lakee ch M def'm; e pressure

{wdzymdw% 55 ¥ae lAiCI-ax\{ 65 e S\{g#zm

on iuamt1££I§blz 4&134. &
ot



for  IDEAL MWD * (FLUID MECHANICS + PRE MARWEWL EL,rcmomc,nm@

S
E = VX(._\TXTZ? (FARADAY'; Law)
CoN¢grvaTion OF MAGNETIC Flux
. Vf =0 CONTTNUITY EQN (hcmru«lb’k)

CONSERVATION OF MASS

2
2

AMPEREC (AW
CONCER VATTON OF MOMENTUW

Cov aam{mcdblz . b= f §) ond aeed 4o wodif-y
Cmﬁmu‘y 2u.
INTERE4TING  prEnoMenA IN - M)

- umckable mofion

-  wavg
5 <fownd wavel — Vibabion ﬁt Wfiuidg
5 Aen wevee — o u wmapmebic
fa’zlol tu presemcs oj‘—

3 M@mi-ocouic WS
- fouf;h'@ betweeu jﬁluid omd
Hee Wyﬂwkc )f»'eldc.



