H W.D( E Cbmou[ions

‘A Flwid eloment must pe
L small enoush S0 that macroscopic properties ~ congt
L “Vyt enowh to bve o large number of Iozwﬁcler,
- Collisionad  FAluids  howe o small  mean-free-path A -
L posticles waximie enfropy
BW@“'&F[M«( pretwe p=plp, T) & e?umf/br\ of tfude
“ Collisjonles ICLAMD(J howe pop-locad  egecks andl D‘l/&vL on 1.(r

*Two Fromeworks for describing  Fluwads -
L Eudeyion -> consiclr  Auid propeffiﬁj as -Hmc-\/wryl‘ry 061910(1,
e.q ple, ), ple,6), Tle,8), vic,e)
XY Lﬂjmmﬁwn - f@/_ffécﬁve of a pa/chwa Audl lpment as fime
progresces  ( co-moving fioume )
« Congioler how quamhity Qx4 changes in the Logiomsfon p,dyvf
PR _  Iim [&(u(c JEH) - &l ®)
&t ]

oL~ &0

> %('i : %ﬁ pw-vQ | € Legrnyiom &> buderiom

- convecive swivadive: goclient peeded onto Flow

- Conseryation of mag s
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. 3 woys fo o(um’be PM’HC'Q %my'ec}ariej '
L Sreomlines show the veloerty Cielol af o given fwe, ;e
shows  jnstamfameous +angents
L f)wH\h"nU show the paths faken by incbividinal  Flusol. elowents
S dheoklines  connect ald 'aofnﬁ o passect ‘H\y’ouy‘l a fw‘l'cwlw

vebwence point (e.9 affer celeasing o Jn,o of dye).
Lall 3 coineice i % =0 = sl'eao@ Qow

Comg{veti ?uwwﬁ# ie§

& ﬂ'/’; = -mde of eutflow
2 - - S
&LL/”"W - ﬂ,ﬂd =

= fv(?ﬂ +V (/2)20{\/ =0
> [op ] _ | = oMty €§uation ( Euferiam)
i V-(pv) =0 1

) div. +heoor
U

» 9 .
L Qagy fo devive L&jﬂmﬁ% form: %t - Sél’r tu-Up

= U tpVu =

‘ for am incgmpfepible flow %Z 0 = Viu =0, j-e the

Elwid & diveryence-tfree.



‘The Gores in o Flud owe described with the stew fensor
L o F= o~ dS;
L o an rotrepic ik, ovj=pl; S dF = pdS

* Devive con movontuns by considloving o £luiel /\L' (WZ)
eloment [%Jec} to 7(«44’#3 omd i"fernal prevwe Q"=
b cauidhy o Ymamﬁﬁei f{q,'edeo( oo 1 l
L preque fowe = - [, pa-dS =~ [ & pdV 9

LD : (gL/gAv)-a = =[GV v [ 45Rdv

> Clul eloment 5o [dV > §V o
/V =~Vp+r§ 2 momem Cquanns

>eor b ovive with box o, ~
,0 2 +/>(|4-V)'d ==t/ l

&

oz

« Constloy the Ewleviom yode of cﬁ’ of  Momentum oleny ity
9&( ﬂ‘M) p?)eu; W QHO D swh cotf £ mom. equnbin
P = 9P« P “uid; (pu;)
- Dj ( M) 9
=0
5 rayrite os i (pu) ==V (pubu rpl)ipy
Flug of Momenfum o@t/tl#y
L /IA s e pregure due o momavdun Elux of the

bulk €low

"

1
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@ fodion
g(r) = '6.{ ') 1 |r r'ls dy!
o Gives  fosory C“iuwf\on, V-3 Z’szj:"}ﬂg,ﬂ
J g = —4rn€t,
- Potentiad of a g Aewcally—;ymmehlt System :

3(r) GMM( = d!l
> P- ‘f ﬂ( [ 4 hnt) oo
’{j«(y) = - 6Wl(ro /‘ 416 dr

‘The GPE of o W,., s (=4 pd Wlr)av
’ @MIJQ/ ﬂe momend of jnerha of o mw’/)wi'/e &yjfem &

ouwbitfravy

ovi9in
Tz Zmn o (4T, 2’( F o mi i)
b TuF G He 6P < CUIL L T
L> MGt 5 hyke the kE
L for o syrfem o the dewly dode, i-l‘ =0
b ombine 1o gie the Vinal Hheoewn : ZT +11 =0
The Vieial tam relodes mag, welocily, size et

T ZM<VI>, .ﬂ: ’szf > s /6/°W9J:2¢
b Eh}-= T+lL==T :’E'Mév’>, so as Hemp’ T (/.,;/,e,

(va))l enaryy ecreties ) A%zafnw heot cafacity
L thi ] w‘ly rudwes @m  fom gmooth LCt.



Ei/maﬁom of Q"Jf

“We hawe 3 salar 4 [ \ector wakwowns: 2, u, P, W bt only
3 eqs  (continuity, mowortum, Peissn) .
“ The equodion of sfuke provd!  the adtlifionald consmunt .
“hor o basotepe (luid | pressue i only o function of obnsify : = ()

Sr3

5 e.g electon dogonemcy preswie: px /
L9C'j othermod jdad go5: p < /. This occos when sony hesting
owol. stiong cooling folorce of o well -dbfined  femy.
‘ée-g aciohofic idad gas  p= kp®,
* Fldiol ebments ymay eoch b oclinbotic (p=kp” with K eonst), bt
Kk May vary befwecn lomenrtr —> ventropic i€ ald have same K
(lecawe ok = f/m)-

The_Energy_ Equedion_
¢ _de pw
‘ﬁm%’“/wﬁﬂwm, ‘%,’a‘é*'p‘t | )
Lzo{;/Q:—(w(V ::? %’Z -.--‘,bl?e(;): ;l%[{' & for wnlf mags V:/
> T 3'. ° = .2£: KE[_.
ot QCO‘ ? Vf P pt QCODl Ik,f P Inferma

L
C [

- The. tofal wnergy of a fluid 15 |F= /(glu) rYr€

- VE_Dg . 0T . by >
ot bt p +/(' Vy *—‘7—f +,_0Ezﬁ/e—0w°(

L wrife wevy ﬂll{t] m Fulerion , we Knewn e?“*)ﬂm

- Mest ml.‘rj processes inwlve  radrokion.
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9E _ 9? . e Ener;
;+ L V'[(E*P)%? "/”5—” ‘/062(00[ Cliuazjn/ﬂ

L LHS descibes champe in foful energy due fo fhe oliersence
otc e @nﬂ\ojpy flur (E+p)-

L RHS (entuins sources of encrdy- I€ no adevnod sources,
g’f = oliv Cenfhalpy Flux).

eovhin oofin

& Abhophyged exampler

> electon-1on esf{)jion

I - 6'““0(\% erci ted Mic e malAva'on:
L collision excites odom | which loder emidr a photon with emergy X
Lo LWMMQ[N’ per wnit volume : Le “kﬂg.’l/"'_’;{ ?—_Wk"?[/i— .
Cdiide by p st O (i panitang) O

vidg by / to &t P

2. Recom binodion gmitin
5 fre cocton cxplved i hih onevpy shuke
5 qscady dgun, m@ft.n'y pheton; in fhe prmcess.
by above, Qo pFCT)

3. Free- Lroe omission (um.xrfra/./my): eloctons acclyated éy avoler

o adafe. Q = NopJT

. Hcahg com 0CCUs i"b/nuug , €9 shcks or vilow (ows.
- Cagmic (oys ave am extovmal rource of heat | with Q° < roy ux
) Com‘ ine /\eall‘nj and wolvlf‘l} T 70/ é)c«’o) S /’,ﬂ T - ALY cooling




Eoagy fonsport Liffsion poce
* Themod conductdn - tmusfer of thesmad enemy down W{;
D enorgy Flur:  Frna = - VT
Lo te e of change o everyy bty is - Food = xV°r
Afmporfwm‘ n white dwarts, supenova. shocks
* Radiodion framport:
S opfically fhick Systems, rodiation domports eneqy rafler Hom ceoling
L roolinfive olifusion: Frow & ~VEmu
“Conveclion — cfrcala/&u} flpl mofrons  (imporiond in shour)
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Sellow Fluids

“In stodic egu,{libfiwm, 4z0, %0

L momentwn equativn = | Vp = -p VY |<Hse
L je fressune forees mus fodowmce grwity

“Por a IelF-?Ml'hll'r? systom, HIE must be golved tigethes woitl
PoiSJon‘.r eiuﬁjlbfl.

* Exaumple Nother mal a/’mqlpkle with constant exferpad 2

> g5=-58, p= Sr=4p
DAVp: ~mE > AY =
L I')/'-' '.77: + congt = /‘ﬂe'%?

L goo model for  Earth ofmosphere

‘Eyump‘e’. 15 ofhermad MF?W”&I’(@ |ab

b Avp-pVE DAL =g D T pnY) g,
:.> F:/a e_(Y'Vb)/A

L) “D p(oceedl Wi ﬂ@I'JJOV’ : {_:(31 = 4n6/6e—(€‘%)/”
L Con moo@l 9&/4043

* Model o sto as o sphevically -symmeric el gouibbng sytom ja HSE .

L> ASE in spheviead pofoss : :4»\‘/?/ - '/og

L />0 so p N qmanvh";“‘/é o‘ecrewinj function of ¥
ohp d® AY __d .
L 33:{%%” =5, = /D"cl—’{% & alp monshnie



L r= p(Y), pzp(W) > p=plp) > s ot bawtropic
- A el (&mlly of l,a/o"’bpar &5 Ps K,ﬂ“vn , whee a=n(p)
b polytroper  have n=condt ;
L i€ the stor 1t ua'rlr%m Cey (w@ e.onved»m) ‘3/ = c’; , 5o
We polytrope e?ua/mn 15 the adibotic eq. of We.
- Selve  HSE + foison to e strucluve of Folﬁrope:
b ~g¥= lwk,o“"") = () V(kp'™)

e e
L the cenfral M’{? / ,[ '?;r >|/‘ > p= /c[ V-
nH)K

T -y,
G (et G= %ﬁiﬁc amd wie o o(imevuianleﬂ yuchiad coordd nafe 5
O gives the Lome -Emoln equabm §2 olg(gz ) _pn

Dot §=0 lenke) 6=l omd ‘;%w

* [ome-Emobn com be golved for - 0, n=1l, n-J“

- the limd p =0 glves Hhe  (sothermal Jphee gzol—glg ‘75) -9
5 p°‘-f s r>®, So mass doel ot convege.

L a f{‘ad’lce, we —frwuca.‘e of o Grite roding = Gonnor- Ebert spheses

*for whife owarfy, Y=Snn = n=3,

-3
- However, R XM
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Scaling celafions  — <6 stellar fomolpy

* Considoy Eamilies of stows with lhe same /,olyfvope e, The
:‘\WB of +he o‘enu'}y covve n €ach St wyl) be Fhe soun
Ujmj the rescaled coomlinates:

p: ’(?,\:,)2) > "'VT ?c = K("“)/pc
. p [4n6h _ Wﬁ, - 40"
A RV /= r
b DJ' '”\Q {W/F“DC/ 5:51\40.4, e(gm) =0
' n‘c Moy of a fw‘ypre e _Some for

& Given n
[ von - 4ﬂ6/c 9, 2
= 4usds = 40, ,[ ] / 4
M= [ 4y 7l e 6% 4§
,_-> MIX /0c i'(i")
L raolius relokion comes omn okl of § 1 Vear
L elpminote pe o 7ef He  masr-molis eldion :

Uy, (4 -\
3-n
Mx R ™n
, Jo R M3 Moy

mourve Whs e smaller.

1S wriong for most sfaws, becowe f agumer

P=ke'"™ (T, pK pun
_ ¥
p= ST a

L Te 1§ simlav in al waj (nuckar reackiony) = K a'm

5 Mega" papTt S MR as ohened
Lwe cm use K= ongt on an MV‘J‘M/ ‘h\* when mage IS

changing on a {fask tmescale (before thevmed . establishet)

K s constomt -



Sound \nJwes

Ec{w{h briwa,  Elusel

Small  pertucbodion  (Lagmugios)

p=le { vitoun P=petap
P:ﬂo conifomt P= ¥ ’,AP
u=o0 y = Au

Euderion padwridion:  $Q= AQ - (5D G elonent of cliploicrint
L Jame oy lagromgion for waiform mesdipm
« Apply perhuation Jo  confinuity/ momentum 9. (to 1** oder)
D conbnuily @ 2 4p + aD(A) =0
2w = -7 V(s
- -3, %

Ly combine finearised egs: | X(Ap) _ dy wave €9,
Pl 047}/.,"72(‘3”) o

L> mowment D ,
° o ,) bovotipic Eq of ftode

1(K-3 -oit)

"Guess plame wowve solwhion Op = Oz e
z éf)p k* = oispersionler  wones
L Sfeed of coumd : |Cc =) 6{52'/0
“(an plate dewsily &> yelocity Pw#whﬁﬂm:
Gswb. Au, 8y inte onlinaddy eq > ~iwdp +pikdu=0
> u=5%Y = g %‘
b velocity amd donsily peufuty. 1n phaie
L Au cce it somd wae puch Grler Than fluid .
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Ee va’)agaHOn ”\mu"\ an isoﬂlelmb\/ ﬂ/‘mqlp}&t lfl h.fE.' .
b =0, pela): ge pel2)=pe %", H= ﬁ-,,.r

L soumd woves in the 2 darechon e diffesent
ruv -1 -9

“With 9= - é, momentum eq . becomes %3, 722 Py

b sukstitte EWM pectuvlohions fhen convert fo Lo tomglow
L antinuty 9 ae t QMJ =0 (same mlﬂ@fe)

L gAMQ = - Cu‘ QAp
>”l0MW‘IM > W F 92 , Cu= 9///”6
L combine fo give : %4y - g2 QZAP . cu 9/4: 94/ -6
4 22! fo 22 22
A~
wowe 67 :—f"
(4]
o&;fe«r/vn

: 6“'“-“."‘7 plove wave solubion: o' = CLU(K? - '—,,‘,") € edodion
- 4 _J
k= 20 2 o T

Coge | : w>tn/in ) eeok)

Ls A,o ~ e =204 e .(ﬂa( )-w A=A 5

L AL «e | co pewbodion theoy Gils contually

(ase 2. D w Cv\/zn
‘kze;wf

L oy x e & evamescemt wone



S hocks

“n an jotopic medivwm, sound wavefionks ave citeulou

D r o movin Dwce, the conbes of ubsegunt
wowe fionts ave displaced

Lie v> &, a Mach ane forms:
L fhe cone Jepam('\:r olishus bed f ool sfurfod —v
ath o checkwae Mach ¢y ne
L He Moch nwuber 1t = C; ;of oblermjnes

the Slege of the cone: Sjp o = YW= |/M

- For Supextonic fbus, e Auid may tonel foster thann sgnals cw be
JrrwnJMiHeD( = leads t6 iscontinmties when e bulk ‘eadies) F
hot collisled it omething —> shoeks,

" Work w the referouce fame of the shock. P NN ey
 Inbegrake Elurdl eiuqﬁmu oer osmall velwe dy 7 e, /e
fo get the Ramkme Hu oniol  @lofions U — —> U,

 Continuily a+(f pa) = il pulo- 2

doc
5 in steadly stote, mays does not acumilate of =0 = 207 =0

> e 1 2-H rlafion
« Momendm : | fuii+p, = pout+p| e 2™ bH
: Ener” eiwuhvn €or am adiobodic shock :
% r V- ((E+o)u) =0 = (€, +0) u =(E; +p2)ue
b E-/(;mguf) S [ g b - g+ 2] € 27 p-H
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b can fewnte Q- T in de/ms o coud Jl’é’e"‘

= k8 Q
. T VA

. jqupJ i /P, T com oM be wvritten in terms of Y amd M
L for strong rhocks (m 1), % - i:_—t’, = const
Lie Heve & a magimum olonsity jump Gor adiakal ¢ ¢hocks.

2" law of themo. dictdes He clirection of Hhe Jwnp
L Elow decelerates fom Super > sub - sonic , KE ol yated.

5 chocks ave jrienevsitle due Ho vilcow processes

lecion;

'MW“( sgernova ag fol‘nf qphn'on of enepy E win an M

of O(JMJHg /oo , owol f =0, T,:0. Rfl\/’,p'\/%
*Creakes om expanm}lj /07&’ of thotkeol (jM 7
D shog ek > 1l T frome c

OFM/I e&; — 4
A V)
-iTk Po = 4utvs S p= -’3" =+ R X008

Loshell comids of suoptup mass

L relofive velocy in ded: U= to-u, =t~ ,7“0 = i’:

- The momentum of the shel i clm;m a it ovwmer [JM.

O ke of c‘\y of mowertum: d}[q"h’ﬂ %]

gl
L cayed 61 presuw’ m!bh dbe cam((/ Aguse P = Lp
5 R-HI gives p

- a’u oUst < [ presime. i vy



> A [28 2] - alp - mpe . S0
=>0%44[£3u°] = 3%, ¢ > d[R] = 340282 & Us = R

L ek ouer law solwbion R t% = 6= &y

L g x L 43¢ S Uk Kzo(—s

’ V@f&’hfne 7S bg’ oy emevyy.

laﬁp\me KE of ca/v'nlg (lithe mags) amd F‘W“( evler;y of shell (‘f}uh)

LyKE of ghell: 3 $1&pU?

L inernak ercapy of camity: gﬂfg/’f = ?"930()’4'

Dt fo gef £« RU x ¢ (630

L £ ot b fime dbpondbnt => &2 =0 > x =1,

CResu 5 R < (5)THT

. QchU'@ ob/naml‘a; R « tau‘/ U X é-;/f/ ?, “{_—m‘

Swnilordly_lutions  gupenom_eeplsion
+ Prewious dorivadion agtmesl : wni®m ghell, Finotp, , eold 16M.
. fim}lw/i{y plutions e olimensional aMQl?ﬂ].
*We only gpecty E ond po g2\ Ve
L> Miqde can‘inﬂjfvﬂ fe 9d‘ a byt wle: )\ "'( 7;)
5 dfite olimengionless oUstwee pasom 5 = 7
Bthe awlufon of any vaviahle in spce awd fiwe cam be

seponahed inbs  tine bohoviows x seale ;| XCHo) =x, () X(5)

< (o rawrrte dovivatives:

X — v Y 3 2X _ 17\ oY dx 9
5‘r'y‘l—§§§)9, af'{(g)oflrhfx'a';bif/f
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L e ﬂ[“;”= K,H)ﬁ(f) ebc amd tuh. imh Ak equA/iOrU
L flund - equations fecome OPEs

Lmagt of the mags & tndees Swepf
tato  a Jhel{

> chell preSwe 11 veleed o mu,“lﬂ/e Pin
of Pin - 7€)

L on foke weightedl ong of  tterent
Shell veloc thes using the Gorm of as),

? S
fha’/(c,/aq/e

* The SN aqphgion ctalls when g, ~fo -

- 2 P4 e _ a’ 2 2 2

| —_ u G T =9p @ _~ < ~ o Cs

Prrga i . @ 7% 7 g’ “ 'S
=2 “0 z C_(

L shell no lomes fuperionic —> beames o sound wane
[ eclw'vdwf/y/ when  the ey oF the expldion = infemod
ovengy swept uy by the ockwae



Bernoulli' ECZ uaf10n

» Momenttun equofion %—f + (4-Pu :-;}VP -V¥

5 dofine the vorkieity w = Dxu = (U-Pu=TER)-vxw

b Gra b:(o{»mplc FLM D{ - (,o; y
(Y= L4 Y- 1% 5 ~sn-0([F)
> ?a;“;m(gw)-wu./:-v(f"}:’ +2)

L fr o steocly flow, e then hove
u-7(1unt +fd"+11> o
y gen\oub(u ‘gm\uple . A = %u’z + fép + 0| 1§ conglomt
ooy a stienmline  (bovotropic , steasly ¢low).
- For o general Wof’i’qolc [W\S’l&o(,) Qlows; € without-viscosiy
& Helmbolz

du _ v Fw _
a-VHfgw = | 5 Ux(nxw) Eyuetion

b the Elux of vorticity through q. switnce S that moves with
the Awid i conslont: [ w oS =0

KelA/MJ vovlicily theom
Ls ¢ loge amalopy £ ma grefic fielol liaes
|f w=0, ﬂ\e Awd U irro dofionad
L i€ e {W('I‘OMI/ H y conclont ev&'yw‘iev? (ot juit-on Steombie)
L ¢ w=0 ¥ romaing SO0 = “=-F
L i€ Flow 1 algo incom/re.r&iﬁle/ Dv=0 = 70 =0

Moneatum: U T4 = =5V =30
-Conﬁnw'w‘y' puh

* An extevium 0 A implies ejt hes
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e _Lounl Mozl A2)

ffeodg (Jode  lavotopic Elow ‘ﬁ\fouyk a rozle M
—

y < 2

= oo M)fw“elewﬁ@vxv

Ls "V/ S =Nu-VInA

L ugu=[0lnu 417lmﬁ]c,;"

- For irvotodivaod Elew, w©-Du - V(-ZLMZ) = 2 Vi WZW

= [(u2-¢2) Uln v = ¢*Vn Al w1

(
L exbvemm Tn ©

L owzo , 1€ Swhonic —>£WJOV\"C &S
L ol conhinues fo accelorate (DZ@ 2

hor lsethermal Eo§ b= 'nyé’[ > H= v+ g2lny

buse Bermowils equakion  ( Hzonit) in +erm DE
the wun oo, A

L:’t 2 € LerlV\ C;(AB nme Pl = congt

- Por G\ﬁo’lﬂ%_@, CJ voviel wHh O‘am»/'g

Vl+/

(_> P K,a“'"" "=)CJ
L H-= l(,q) + Nngd



Sphecical_acersipn
“Corsider  the Spl\eriml/y ;meﬁc flov of motfer onb q
point mass . Argme  steady state and fonfopic  Fof
: Cﬂn“nwﬂj: q4rriou= M , whoe w ,oofn{r inwowdls
L ' 0’ ’ - og'n ="d/ﬂk ___2
2 o J”e‘\olj flow, Z(In "4) =0 = / olrou r(
Ny - ng _ (m
et Y S e
2
L combine with conl.'nw'#y fo get <,4‘*-Q2)£Jnu= 7.?c; ('-%WF €
: Tl\el'e 1 a Cﬂﬁc&j ('add.u.j }":f;:%g; < sonic po,'nf
L ot r=r, eithor =¢ or w i edremued.
. = @ = mf\J
For M@Mj/ C-"J ~~ v
S H=2us G layg+ U zant  (Berneulti)
LDCO"\M fFow a}genel‘u /ofﬂf"-}o How a/_{onk pom+
2w 26 [(£)-3 ) 28
Los rso0  u* =20, (fre M)
=372

Los 560wl u-0, F Dte = 4 :/mez"
L wass accvebpn jade: = 4l G = 16M w2
Gt
'For Pdg"’(oﬁi( EOS we fe{)QoJ {"/\Q fome WOQM @ne/o‘
sogtilnke w= Zﬁ;/ eadlics to (implify
. n-3/, .
2 (m=T L'g/”g_ ( Tng) Bond aceredipn
oo N3
L jh noe® Ifmi{/ becomes 14 0fleng
Lbr ns? (0=95), m still fate even thowgh <, p <in gudo.
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Mo

. ]'l./l:f""l1 =2 M:l-—/ﬂ-—/"ﬂa

L M>e¢ of Gnife Hme
G in readity, gecrehin wil fo fitel b Gol qupply or
the. Eou'f'nﬂon [imit (M M)

' Uefeﬁ/\o(wte on regeyvoIr froﬂe'/'/l%.l‘ :

L m x 75 < E| = hyhes accefin rodes om oloh, ratass

L @r o rpving oceretion goint with VPlOch Voo rel- fo meoliwsm :

o~ (6M) L G- Hogle- Ly Hihon
(¢ 4 \/x})m

‘Another solution fo (P 3 the Awker wind

‘éphyxica/ﬁ/, the vevy hot control Goy cousg o ovbwordd  cvivef
w

CGH— — —

/-:r\/_ Bonclr Accrebion
/’7\ N

A K

: T‘\CJ& Jolut 1o ove VoY Enftive o ‘Ulamp'ﬁonj, e-g non2ero

awuyu/lwr Momedtam  / G-Geloly  preak Jymme//y.



Flwdd [nstabilities

- A Flud 75 unslable 7€ a perfurbakion fo the chescly chate
{ow grows with fime.
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Cenvective jnstabilit

* Porduch o Flwel Swmend pvowamb &riﬂ'nq/{zf i HJSE)

. pf&[ﬁnﬂe will iw'ck‘y efw'lib/ﬁle (acoustic woney) ,
theve may rof be fime (or hedt exchomge

L dlonsity evohes acln'w‘wﬁcq/[f.
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L k> ky = nomad foundines
L Kk
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V-u=0, VXxu:=0 =2 UL=*@
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* For erom te (mer Msk, Fly = 3£ 4
Y the local fa/'e of logs of bwcling esmigy is:
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%ﬁ?«,{ﬁ W Vs o onfool
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Mogneh hydndynawnics - (M)
* Mooy FuI/Aj ronieol hyc(,ﬂyew ar wp colw‘ih'ry Eluids
I Poton flssd ~— m*, n?, '
2. Electon €lwd  m7 07, w
: /‘:g;rejafe propevties of Flod :
‘—)Mﬂ-fy /02 VV'*H'-;—m-n- e
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%MMI-H'(‘}’ by e! to ged chase contev vof1on : 9—%’_ + 7 j =0
* Momentum e‘lMOw .

L Lorents force on oach pticle : F= 4 (E +4 x8)
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mxhi(i’% + (_ﬁ\?gf) =€Jni(€f%1xﬁ) ’{:VP

oy U5 4 e ) = O lqfriag)
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'E*Ivaffm of MHWD:
%‘—04_1- V-(r4) =0

Moss condipuity
2 '

.ﬁ + 7 J = Um;e_ cgnhhm'/y
/o( +y- VM) c-Vp + 15 "’J'X-g Mom%%um

J = (E+ucf) Ohm's [ans

+ Morweld e7umh‘w

el MAD
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<Approx  Eield; oy oyl ouer len;wa(e [ and Hmescade T.

,-a,f > £-8 £
L) l L )
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|vxé <
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e
L> eja,d'foma”eﬁ( foree por unit volwme i3 foay = ’-'!”(V"a) g
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L cam ahyord ma(/‘h@h'(, prefu-e info Up fo 961‘-'
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- Seekk plome wone solwtions, ¢ -9 OB = o6, e.-(g.;-m)
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bavohpi. fog

L 924_, - "‘lw, PV >k
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L> !V\OMCVI“(MM
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L AU« K ot 8 o [on?ﬂudn}-al modle
Lt s 2= (2 F ) K
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5 franee | ' olue
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acrebion dic k S 6?9’*
* Vo mentfu eq:
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vt 2A N\M Y NI % —
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5 coMd G > ik preUwe
L enly ooy U 7 6, peﬂwbaf/'ad{
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ve mUmﬁmm@
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S etk wi- 640" S, fzw»)] ol ] =
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L if K20 we gef radjal epic’dic qpp{oximﬁanf
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2
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