i e SUSES Sy N L

Q‘)’J‘SALUML 4 -.)J‘.) r%L: UJ)S PMJLQ aS %hl(\ +A\') ~ hl(A) .)) WJQ.J u‘}:‘;e) Sl gf)jJquA Y)m
Sy o S W Vi S &S Sl S o) e ol VT ablae 58 u-ufdb Viyp Jsare s L1,V
Gl el by, oyl CJALWLAA oo xe b 4 g US e Jas Vi — Vi b glse S S e Jlasl M
sl Vg sy slas o o8 1o b slabais o iol 8 Juwilty 580 b Jolas v, s oo ples ) S JL St
S 0 Solued @l,d STl s wdg p(viy) = FTIn(A)Gm(m + M) f(vi) opr J&s buws &

el ccwl v, < vy et

UM " Y d "
% = —\sr" In(A)G"m(m + M)f S (Vom0

"UX/I Vo (\9-\)

S ol M S > gy o)l}a.bAs‘saj)ﬁj).)M)'|J3r.5‘SngQCﬂl{me:)L@-UJQJQ)L?I—A.':
sl Sl il Sialos Sl sadolas 4 g yne aolae ol 5 S S

Wil 0 o b JsuSle 5 [(Um) e s S

f:("ﬂzwe}(p (—YU?) (\V.\)

r'eru;‘ s (6,8 IS b -l At 61[_{, p = n.im

dvy  frIn(A)G"pM 2X 9
e o erf(X) ﬁexp( X) | v (VA-Y)

ol SLa i M > m gl s Jsa s onl - X = v /Y0 &
b bt ol aolsge cail e In A ST 00T casy 6,500 52,08 Lol il g bl ol 51 oolazal |
fpales dsmsloe ) 0l ptms 09,0 4 AsisS QLSS L lo)liu abis Sy

VAYD e Y8 x Vo [ D\ Veire Vor My
tiic = = ( ) yr (\Q-\)
In(A)GM In(A) Ykpc YOokms™! M

it ol s Ll 3ls pon slan 5 i bl sl sl o s s &0 ol s 4551
sl i SLiSES oo o Saliy SEhol oo g ;o wiasus 1l S S50

S & L sl Ll o byl Y.

b e itad oS i b Sgs 50 4 Lol eyl (655 0,5 pliSeS el oS il a5 s 6]
doslty bl a5 oo (2 = —2) ol Vb B 5 (amw B SIS by boliSeS cat
7= =V (lulyl o8 ;5 ool S buily, 51 - B(R, ¢, 2) = ©(R, [2]) : s lsiee Sos0 ol 4 by
5

o

. . oD d , 0P
2 — v = —— o, ¢+ — v — o o 5 — o.
ér: R— Ro ap (R"¢) , 6. Z P (vo\§

L = RO™ s i pms 2 e Ji slagly 551 ooliianl b (6350 Jamolsy poliioon s )l o aolie

L]
5T (Y1)

(I)eff:(p+

www.moshafi.ir ¥



i e SUSES Sy N L

@\\ R o
&

gy.ir

g 4iseS se sl 0T 53 45 sl o pe (slonls e S iulas o il Jrusly sy gimnia 1YY JSUS t g

Seb o =lad bl o &8 > (adblae dall, O.’.L':'
. D ¢
R=_ YY. \g
OR (

L bl 5 2 jgoe slil, 5o <8 sablas iz

ODesr

&

5 = Yy
3 o (
s i g
\ SY Al
E:F(R + 27) + P (v?.\ss

05 e il saiaaS it Lo o lil & caloals Giolas | ol g il b cslaimia Y01 S
Lg)La\» J.Aqu A\SQJSMBS ‘519 b 6‘0)'!‘.) ‘_QJL,\A d))ﬂ @le).) La-d.) ;gloJ:) M‘d uLa.»‘R))m Sy Rg Ao g

o= 0P (v

ROR o
w23 buo Ry (gabis Joo |, 350 il asl oo
\ [O7D F \ (07D ff
Do ~ P(R,, °) + — ° T4 ° ’ Y5
ff ( g )+ v ( 8Rr )(Rg’o)x + Y ( azr >(Rg’o) < (

) 3 .ﬂloaj@ﬁmER—Rg<<Rg|)‘5cla&@Lgil?6
Ll oo 0 Slug a0 4 ol <8 ablas 5 elad So S Nl o slopby e Jo o5yl 50,0

F4+KxT=o0 (YV.

0" Oog
K" ( e) (YAY)
OR" /(g0

www.moshafi.ir )



i e SUSES Sy N L

L soses slwg S S o9d BT [l (0S8 o amao o5 slinl, o o)l:;w)l.,\n)flasg__,m gy A
5,5 walg |

0",
P4V z=0, V= it (Ya.Y)
Y
02" ) (R,

el (g3908 g daluw UV &S
o cwle valg Glea bl cunle bl 55 dalgss coua)io Je ks by collog aaly gui 38,0 L

Solwg Jeilyy 5 S sl 3,50 50 g - At oSS Loy (e 5 (63308 Sladalus (Slopls Ly S > 15 S
it S Kinlan

Slopld Ly coyas 1l ply Loyas slajle V.YL)

ol - pteddle QUR) busste (55lhe dalw b ol 40 035 (5l 4 Lo sy 05 b slo sy, el (s

leal, &st o de L s Jawslyy r....;l_,_,u_ﬁ S o Jas ol e e sl T, 55 0 SO wsle slols [l
mh.:h...gzz o lswl samaw o [Ty

\ (O Do \ (0" D
CI)egzq)(R,o)nL—( ) x'+—( ) A (Yo.1)
g Yy \ OR" (Ryre) Yy \ 02 (Ry.e)

5 slad bl oL 'ﬁﬁ@ﬁ)’ﬂfﬁ'ﬁ‘)zj POl olde a5 S 4 L b isn Gl o
o bl o glug <8 ablae (@iiS S8 (i 0 S boles (S 0 28 e (i p bl 0 L

Candd
P4 rKxT=o (¥y.Y)

pold TAN G5 5l eolatul b oS

AR YL! dQ)”
"= Z = QO Yy
" (aRv)Rg+ R (R iR )Rg (e

s Glgsn by glde daluw 07 /1 = dO/dr Juwslsy 5 slopls ey o sdbal, 51 (5,50, b

W_\&(I)_L;

" ROR R’

d50 dl JSb l 4 elad sliwl, o Kalen Solos (sablae Ol

(YY)

z(t) = X cos(kt + 1)) (vf.19

sl elad slog <S> &8 loyd Gl @ lasly il o bl s go s adsl Bl b 1) 56 sl &S
T Ry b 535 S oS 5 sl wlSs  Sauol 5l oolatal b1, e s slassly o5 Tols aals Co 4 Moo &

by 0 onl 4 ol

YGuiding center

www.moshafi.ir 5



i e SUSES Sy N L

b=~ (- ) (v61)

bl el (6,8 1Sl o

r0 O
P(t) = Qut + ¢. — —2 X sin(kt + ) (vs. \i?
kR,
S o am laly sl o Laial, (slonls e 51 bols plsie 4 [,y cunS
y=Ry(¢p— ¢y) = _TX sin(kt 4+ ¢) = Y sin(kt + ) (Yv
%bﬁ&%duﬂuawﬁ‘s‘L.?m‘;,b&.,\,-u@b;f\mm‘szuydfg/,x Chliba 93 b Gsr
2201 ks b Lol 5l Olgion ) ke Jauly, (S sl e il Sie Ji> (oo

ey YA
o =

o> L < 9y S basite b -l Sialan Jewslty Jolae YU e 5 (S Jawiliy Jolan (V/T) s b oS
sl (o Sy (KE =0 = YTT) Jo

I

ENnNe

(U7 ) orbit ‘GQI;

() orbit T AT (&

(e @ Yolae 3l eolizul L) f"’JS/“ JLSs witn (T 55 (sodaie sl lke S o w6, 4l & Sl &

p-.U)Ts‘ oy [y b uSe w@
A v
<y >vol K (f'o.\

(@ )vol T

o Bl a3 L (sliul, 3 selad e gyl Bl 5l il &

Vlos = d(Asin Y1) AR
o (D)5 S

vr = d(AcosYl+ B) (Y.
S5 on (Jlo 5o (swsd 45l e ) a0l <S> (T 5
uw=uvyp/d=AcosYl+ B (Fr.

Wl oo Cawds (Slopls Lo dalus @09l Lasly, iy o 5l oolail

- WW

k' = —¥B(A - B) (FF.)

www.moshafi.ir \s



i e SUSES Sy N L

Lg,.w ob QL“S‘GS& f.\

OLaSeS Lo ok olas VP

(.,.,56‘ o, Ll Wlende o222y o Lol 4 g (5 oSS o ol ke iyl ol o)l rv'*"" W Lo opl
LM Gllae 08 b Sl ok b SLbI slias b 5 0,05 09y (sloyli olea lor e Lias o @S o0 (250
mslo o0 N(m) cwlm ol 08 5l solic s sloo,liw slaas 8L b Gus -l i abll co | ‘_,,.IL<>
o C—gl}JU' dols ,om b ,us b slo,lis &

d: \°\+0/Y(m—]\/[)pc. (\GO-\)

ool c‘ab M)@Jha mm).,\s)ljuhp)a Llous ceb (fﬂ'/r)dr e A 6‘“,5 ST Y @Lbo)l.&» odol.u
g Glgse onlpls ccwl d7 L cwlie N (M) olae,lus i slaas &'

N(m)=Cy\e*/™ (f5.)

Olsiien &S Cams T2 sl 5lm a8 a= b N () s duo, (sbavo i ol 31 ecnl by el eols O o
Dldde 4 Cows N(M) oo, olams ST wslonds o Las o ol gm0 4 d alools b oo, liw &5 6 S ans
Gl 110505 JBlize 1Alols o (lo s w30 4 45 wragh n clas 2l F5 (sl o (gt sy (5,00
S Loyl Gillas T2 gl b ok 51 ol atns G5l seo; (sl slaas LT Senl (g - elods;
o LSeS miss 8k sl dilien 0smsT cnl rizad -l b s 98l 21586 5 8L (sl a8 (5038

28, 58 4 55 s ol SLbI

S olgier b olawl (lidy, & 0l glis Glgon o5 Ol 51 e 1S mis by ol b ol S
st mtdm s m o gl 5 8 (S8l sl ) A(m) o8l (S Sojled (T Lyl #S55L6)
s oo dady L (A} L o

A(m) = d]:;ilm =)o (FV.\9

s 2, 455 S wilge 2= (Voo )3T s el 5l eslatul b el Cp = 0,8C In Vo oS
S ais 50 cnl & Wlgige BL by M o, alb 05 L slaghd

[(m) =1.\e™™ (FA-Y)

bl plym 4 dm s m e @b 08 b ool ples 51 BU bouwgs ondr sl o 15

[(m)A(m)dm = [.Cy Yo" ""dm (F4-19
LT oo s M 51 50lic ;o slao b rl.o.'? 5l el <l Eyoza s
(00:1)
m m / [.C
L= / l(m/)A(m/)dm/ = ZOC\'/ \OO/Ym dm/ = K\ OO/Ym, K= T\’\ = Y'ZOC\
— 00 —00 oy n o

“ L pv:fur‘JEJﬂ b wimsly 55,5 Jeolss ) S 5 oppS ol 8y cul ua"vi“/a"'\ sk, 5
55 S by sl eS3ab Glion sl s LSS ool G <a550n LSTy 70 b (ol 5,50

"H. Olbers (1758-1840)

www.moshafi.ir A



i e SUSES Sy N L

drs Sloyliu ol Gl g s Wl Ml illae j08 bao)liw ples 45 00,5 (28 sy ol 1o 1) (03 4
a(r) & Jo 5wl M +dM 3 M o ploilae ;08 &S Q(M)dM o8l 5l g mS uuS 2,8 (Sl -5 ln
ol sluas A(?Z%)dm z.,\.ul/m uais el slo, s ol slias Gl S 41 saliols o o ke S 08 0 s
syl sliss IS D(r) ST 5,8 o L3 A 50 olignls 8 oS ol © Lk sl o
b Glis (il 1 galols |5

A(m) =Q [Oo @ [m+ 06— ologr —a(r)] D(r)r'dr

sl axbly o Sab oz 18 s Sy allan L8 ool plas 1o ki TV ) sadobne 4y alarl, ol dms ol
bl 4zl Sloyliplin e

S 5 Sl Gl Y.F.)

A a lite Wi 4 e Jim (o ol el S50 0 s o o)Ll T 4 s i 0 &S Quws ke )
S oly 0032 plike <l (ool s - sl mly LaSeS slaad o Losks w8 ol oo gl Lol s o
a5 ol QLSS Glasl (gw 4 b wo b wle 5 sloylio ol (slias o Gk, e o & sy o
S IS b e o)l e pimess b S Sl s bis s (e

sbads &) 3L sbass o) n s b SLl ol ol b Gl gy sl (rly WUl Ll L T
ool 5l ool olaas 45 (5,8 sbabsys M, .ol pls! LT slantllas (wiiwd oyl 05w b ide ol &
@90 45k e &S (o8 cnl b ws)lo 518 Suod 5o Cdel b laais (s po sl GLESES Suwd 5l 3500
sab 5 ol 45 ol ;o Jlels 55 s slasly s (5, 51 L gl (salols ol oo ci)ls GLaSG olasl (U
4 S (y go b5 4 0 WS o il Aol (g dame S b i &S sloole Jue 0 & Al 5l 5 9508 5550 50
3550 L5 Jals (slo)wglie Jama -t oo Crumias A4T on 550 (slaalis 5148 o)l ;5 amd o (LS 583
s ge ol 55 O Corge &S ol S8, Le

o5 Mol oy s 4 b Alols Jode (sloyls gl Sl 53> 5

m= M+ 0logd — 0+ A, (019
S5 Sl o 58 Sl cerse b il Cude Wb S (] S el il i e | s ol Ay S
Ll al, ) ©yeo a4 Aol b cass Oy 50 4 O alex .,\.a_Tu’.o olaSeS amiw o8 5l &S
Ay =\ ,0d (OT.\)
s sn Al SulishS ey Alols &

S 50,05 V0 olusl 4 1, o8 e (S o oliSgS (Siws) amins 5o sloylwgle Looea 1Y 1y 05 4
(b ORI 08) weo e SERS Sly

S oo il Ly 50 4 alols b Suwd o oyl  Slidy, a5 sl ol 51 (Sl ooy ol wudd Glis

—Qar

e

T-Y

ale b bl lade so

°J. Kapteyn (1851-1922)
*R. Trumpler (1886-1956)

www.moshafi.ir Q



-4 ry 1 1 1 1 1 1 1 )
| 4 5 6 7 8 9 10
1/ Lp~1—>

[?] o)l.'«'.w pecs ‘_g‘)a dlo)l.'i.w uL..a &5""3‘[" 0¥ Jg.w

iy g0 5 4 5 8 90 O (S oa gt L5 (5 2T) el lagse Jsb o JLe @l &S T [
rdebion sl o)l S ¢ sl gl o Sl o)l 555 000 b s o s (B = V) L L ol S geis
o 0 Aholi b LSS a5 Sl o 0deli Sy g0 41 5 a3 on Sinls B(B = V) L1y i 3 el

ol alayl, JS&

E(B—-V)=-,0d (oY \)

Solixe 5 ahols 51 Jatus ﬁ T s sls alal, dlols b (ot @jp0 4 55 0 E(B = V) 5 Ay o2

A

‘ssuL: u)‘y.p L m MMS .\ J&.‘u).) ol ij J)b)‘ ‘SsuL» u)}\a O ‘_glo)L\.wuLm wyu ‘_g)afb)|v\.:| ‘_gt.:
Y}QM 45 w‘ YYOOA C}a J}b J_,V\>J.> styl> MLS‘ AS/J,EUL@ w‘ [ r..w) oJLI.w .)a> Ls‘)" C}A Jjb)l
iz s Sl kot o Ly ples 2o TV S 4 ST 05hon s Sl 3 O525n (S WSS SIS
Stantly AT Ll (S|, ol a8 w8 o LU, AT g0 4 L (sl b oloe e 45 amo o 9lis 5 G
215 s Jsb 4 5 icns

by, adl osb e OBk sluws Jb)led rie Sowze cose 25508 5 Glole e b Cus b5
s 4y 4 S, (sl wilon Ut il i 3,05 3y Sloyli oo aome ST agarlyn (s Siolatunns
oK LSS amio 5l 5,00 sl 5o By cplple -l sdd Sgdoe (LSS (Ao Ji> V0ODC 29us
2 LS lpliSeS & wsly oo plezte Gy e 5l 05 a0 Gl (215508 b sl baws b w> oS &
iy Al oa 29 g sdal Tl aldais oS LSS amio S S ailaie K

B LS ol Gl 458 Ll cal LSS 5550 o 4y 0LESES 03 b 00 bl S0 (LS ol
LS b ol sl (S ) 50 Tkl o QLSS 5550 01900 4 (sasee LT Do G 90 4 S dan 5 05 e
i oo Sl 5o GBLS L LSS e (g9 aS (g ok sl pliyloe 5 oyl (slopls S iy, cnseoli <05l 25y

VZone of avoidance

www.moshafi.ir Vo



i e SUSES Sy N L

" Rowtion

Galactic
Center

oSS clalsnl wlasw 10.) S %

s oo oS | sl dssarma ) 5 diS oo S o GLASES S 5e Jm Glonls Lo e 5o Suws o Lol v‘-‘j S

Wil (B e asseze ) S AL pees (nl &5 05 e 505 Slaadt sl (65,8 Ll S s, 5] W
QLSS S5 m G 4y il (605 st S eole) ol dlad o o 0si o (S ol GbeS > by wbi@

Loio o > (i 551 &S L ad dalip )l LSS Koo Db 5l 6p)S abg cnl el Lo el - les bya
Ol 5T (Sl 5 aoles bod GLiSES 5550 o & ol (S (655 i S5l (S a2 31 -l 00T e
P8 s 0ley b ls (68 soads asgazae (S (bl S (s

s &S Cansline Ol cpl -8 2 (o0 (Salate slace o b3S e Sl it Juolss 5o 5 s o e S 0l

2F el IS ity S s NGP 51 il & b G Y31 ST -l 35,051 R 4ol 31 ol sl
0V IS ollae) (R, 0, 2) ol o&iws 5o |, wyduwyéu)ymwﬁulw Cano g (|

dR do dz

U= TR V= Ra, W.—% (0F-

1o s 4 s ol o a0 U gas S o QLSS S I s0le 00 o iy ¢ JUa plsie 4
el G 90 Jb o GliSGS amiwo S W > 0, U < o (GEES

‘(OJS“ ‘;;u .))'JJLL»‘ ¢ (R,Q,Z) @L&@S Ol ol;ﬁa».) L: LS"‘D.V 6‘[.(&‘5)‘5/0)“;' oy bL\J)‘)_’bovﬂ L @
S b psbite cnl (sl Wb gn 488 o3l e 0T 3 o ol (o8 (58w wsly SCLSR o5 oo

S QLSS amio 5 oS o nls e S olaial o 5 )b 18wty e o g6l &S p:u—:fg"#)-’ |, abds O

Kgds go 25 00 ol 4 LSR5 ey slaaalge .08

Usr=°, Visp=V., Wisgp=- (00

) b bl ogbion o258 0Ly LLSR o a1 cosl a5 0l o e e Ve = VI(R.) &8
‘.s"L>“L> 5 053"‘5‘) (‘"M" Jlo Gadaa YV LoLas (g)l0e y_’l,l.‘i) Cwl S Sl ooy jee b anslas jo uis ¢

O soaalse 5 ais o Liules U L 1) a0l e p 59 o0 0bisls 4ol e LSR 4 s e S g0
S sn 015 ) &0

*B. Lindblad(1895-1965)
*Local Standard of Rest

www.moshafi.ir AR



i e SUSES Sy N L

v = (u,v,w) = (U —Ursr,V = Vosg, W = Wisr) = (U, V = V., W) (05.1)

by By s 4 (G2 il asia U ST ashion o0l Ghiles U5 LLSR 4 s sy e
bl dadsy 5 4 s oyl G o AV (1 (255 2358 o LSR & s s 40 il on 09 48 5 031l

Jj‘“’&s‘ a)l.wu U"l wl> M.C)wu».:

v=1p+ Av (oY)

25 pen 5 SUESES oS e 2 5 S om0 gt St (Solaead 3 e 51 hsaladT (Jlo
ol slows plp AiS 0 S > o 4 R 55,5 bl cuw 4 &5 olao b sluss o o8 (nl b -l Ll 5
ol Glad Wisd oo 490 GLESES Ao 5l 5wVl aS o)l dluas Glad (s ek 4 -l g (5,0 &S > Sl
bsgia Jlde 5d o (2 GUSES 5o L iy 28 il L bls ol S aiS o oS Al g 3
39d a0 L blie 4ol slace w sbadlfe

(u)=-o, (w)=- (0A-Y)

e 8 L Cann ime U adlge 05l alie Gy -l JualiT o6 ks s gy Loussie Soles () &8

aan 45 1) (0) = o mils gn puthls LSS 5 cslonls cslali a1 ¢ sl dianly aylhe s 0 0 Lonsia
Sl (0) 48 5,57 s Gl oo cslo,liw Sialod sl o e (g bl g 51 Ll (W10 v = o ol

S o0 Aol Sty i 51 (V) Wbl iy (elad (b Casiw s bty elad by w4 Aty
R

(v) = =C{u") (04-)

SO0 ], cdle - uslioy b (30 St w5 5 (S w4 Al 5 sl Cute coll S O 8
o e elad s adle &S (oday e G A s (St (olos e o nlo e G oS T oo S5
JP ‘_g“o)L'(m Curas ;S.» ,b.w}m ‘Sm>)> Cas ny .,\.:LA.»‘SA UL\.: |) Mb u.»l 04.\ ‘_gt\.].)[su ML)‘SA bl.) L.))‘.)J'»"d
JERRY- i lad e i sl Slaal el 5 oyl Blaul blae slopls glae cas w5l (laSeS S5
o.)l.&.'«'.w|) J-ML\MJT lﬁL«.a S AY.\ Ls‘d.)L%A Lg,fla.wy)l .))—M)Lgﬁ asls \ku)l.a.wl.- u“l) rl.v 4 o.,\;.,\.a U"l Dﬁ’wk.f‘
Al oo ks 042 5 OA) &Yolan

Vo = (—(Au), —C{u"y — (Av), —(Aw)) (523)

S sn A 5o il (sloyli slacumas S ool sl a5 s s O culs b abal, ool 51 eolazal sl
(V001 JSb) las padedn lo500 G 5o ) S 5 ool ST o8 o oplisl il ,5b 4 |, (Av) 5 (u') 4
b ool gt 5lecnl nogdle T oo s IS 59, 51 € plan b3 ol s 8 T o sty (o3 il
a5 T g0 Sy (S bagte b 5 ey ety slbailge K00 T o Gy S8 U ZuaS (A) pme b
LI

Vo = (—V0,0,Y)km/s (£1)

el slonls e S50 S 5l Spm g o Vb0 S e 4 S Sl o 0681 Ay onlale
sl S S i ol (ol Gl (sl 25 (s Wl g0 LSR 4y s (so bt (sloins o by (19t
b sy oS i b as S ok 5 G o ke sl 5 el 35S iy K bl asle ,m oL
ol 585 o5 se sudlin LSS S5 Bl cas g 5 il G Cam i il S og el 5SS e
Aol - al | aols slace o tie o)l cn i dusy oo S 4 (S S5 ol - sl L ] s

‘* Asymmetric Drift

www.moshafi.ir \Y



i e SUSES Sy N L

. | " | . | . | .
0 500 1000 1500 2000 2500
(Pkmes?)

(Av) = (V) — Vo s sloaddse 2.\ S
ol s ) Sl ) >~ éw)b o)LLw woluws sl <Ur>

sl ol sualive Azize aw b )

gl 5 05,00 0 FORMN /5 4 wigh oa il T 51 (oS slas g ¢ as 5o | 5k e b o8 L S
s cplpls (sl v — Y0 km /s a5 wleuwd <ol ok 51 oS sl (bl i 5 oo (LSS S0 Js> LSR
St &8 S S wy (U = 0) Jloses o | e STl LSR i o g e olings 1
A Sln osbin 28k i (B ln oo S s oy u =0, v = okm/s Jp ol (B e o
Shal o cawnls VR =YY okm/s yu = okm/s coiS,m b slopls atws Gl curen 4 Glate o5,
onl (0 oo Al S L) s s eyl Gl b T 0 WU e b o8l oS () laSgS (sl S S Lo
A 53 Ml Vo o Al diogy 5550 09b Sl LSR sz 02,3 b ilsion Lo 0 m e i 50 )5 pute
e LSR (s 0 S5

V.=V(R.)=YYekm/s (57-\)

dlﬁx‘))‘u\ﬁ ;g.t LgL,.» P.ul.o.n A.wulpm M))f)‘.)n)‘ O L;A.La/b)) UL««S.@S rj> P:J‘}.@ (s pw U"‘ &}“""l‘) l.v
sl oo Sy Ly S35 50 (90 5 GBS om0l 518 nli b el e

VIR,
M(R.) = DG = AA X Vo "My (571
ol Sy > 95 i (8 LSR (g )lue 5l 0,50
YTR,
P = 7;/ =YY¥o X \o'yr (#£))

Yo dgu oy M‘,b..,a (D9 g8 03y (Cypads N ¥, x \OﬂyT' D9 ASLW M}b..a)».& ‘Sb oluel u.:l L;
sl ot 2 LASES Soe Jo G

Supo a LV e ol SES Som 500 4 Gidr Jlo o 6 lanl 5 oyl s (68031l o, €]
e b alols oy s s Gl ey el on GBS ool o 0l sy RS e 51 alols 5l s
Wil eSS amio o sloph <S> Jb o Qw;ij‘_gMU)JWNASGA o2 el i
2 bate T 550 45 ()85 latbus oy S o -l C_ﬁbﬁ U SUSES Jsb o 5 sy 51 D salols 1o 4
(UL“S\GS Wﬁ) O 5 e syl il sanlive )50 e 5 My O <4l 05‘ el LSS S

www.moshafi.ir \Y



i e SUSES Sy N L

150 . - ———— '
- kY
L %Igll,dn‘;gtﬁsl—poor K 7 AN \\Envelope
100 - ) .
50— ]
- _Cenhler of 4
- envelope (o)
E ﬁ — . T
=
= i
-0+ .
=100
| Intermediate pop. -7 Noung, metal-
K giants N o . rich Aetwans
_150 I i T I I I
=250 —200 -150 100 -50 0 50 100 150

v (km s

[?] ULMS.GS g.S.m.v.) UKJLMA) Al w9 Lglo)b.wm O Lgc\ha‘) A J&w

nergy.ir

Kigh Anbys Milgion ) 0
L sin @ - cos
T_R(cosﬂ)’ V=r=V(R) (—sine) (50
g b oS by olsioe ALY JS8 avain 4 »ﬁéb g
S Dsin/ &
"= <R° — Dcos€> (#2:

35 gl so |y qwiin gl 95 cnl Olgoe JSb 4 425 L @

Rsinf = DsinfRcosf = R, — D cos/? (@

&

8 o&wa)awjaf&)}wwﬂamﬁu&ﬁ&LSR, My s o wilas 5 S o
S
v = v — v = v sinl* — vy sind, v, = v — v = v, cos {* — v cost, ($A-

35 omsb g0 cnl 4 olgisn | o GBS 0 (o Lauly, (41U

(#4.1
_ Y\ ginr = (0— ’ _ % _ Y% DY _ (-
vr—Ro(R Rn)smf (Q—Q.)R. sinly, RO(R Ro)cosﬁ DR (Q—Q.)R.
- o = Vi _VDcost—V.
_ _ — R ° o.
AV =V V@—< —V%sinﬁ ) (Vo))

www.moshafi.ir V¥



i e SUSES Sy N L

(loa,S ami |, (slagsly cas s

Q(R) = @ (vmg

Wl (oo ok (g a1

- [(R.(Q—Q,)—QDcos/
AV = < —DQsint ) (v

energy.ir

ar

5 AV,_,@" b o S ol (o 5 olad slacas -l w5 slasgly caeyw ), = V./R. 4@
v\::T@ Candy gloulr b 4 cuns vses 5 s linl,

O
~ sin ¢ )
v, = AV. <_ cos €> =(Q—Q.)R.sin/ (vr.
~ (cos/
v = AV. <sin€) =(Q—=Q.)R.cosl — QD (YF.

el ol g Re (Sluad )3 is > e YO
s b R elad ol bl o 5,07 cands | slasly e pw Uy 805l b glgs o VTN (gddasl, 5l oolazl
ol ey U g ode ST 08 s | QR) 0lses g 4 ol o Gz b el 08 e
sl 5 05 D prails by 58 w1, D 5 QWG bl 51 olsign oss o3l s | o8k o1 = v/ D
0o 8 a5l wle sloy b o (ciigals 3Ll ol sy |, selais dbob R = \/RY + D™ — YR. D cos /

www.moshafi.ir VO



i e SUSES Sy N L

LSS S Oﬁﬁ rLﬁ‘ rﬂbs 028 o o Sl cpl 5o o ga GUESES 10 s 90 eolss sl b, o
w5 b I3 e QR) g5 53 lyan 23 b sl s (R = R)/ R oy ol s b 13 Bl

df} &

O—Q.~ | — R— R, VO
(dR>|RD( ) ( { c—
(o)

o)
VN Gl o ol L

v, = (R—R.) <@) R.sint (vs.
IR.

gy

UR) = VIR)/R g o35 5

~ (I _ Y (YY)
“\dR), R. '

AT oo Sy | aolaa 5o plesl b

(R— R.)sin/ (YA \@
AT or Sy 5 (gulon sy sl ailie sl S g
dv V.

-= - = — K. - Q.D va.\
(dR)uzo 7 (R— R.)cos? ( 525

sl oo Sy Reos + Deosl = R, gwsin sdal, 51 [R — R.| < R, (85 S Joolss 61z @
s o oy s (I8 6l VAN 5 VALY ¥l o | dal, opl ST &SR, — R~ D cos

v, = ADsinYl, v~ ADcosY{+ BD (}@
Lghon im0 ol 4B A T el ey
A\ \%
\

av V. av . V.
aR R. ir), R dR|R %
u}bo)}bbwjmw& L\S M)ybwwWJ‘fuwduWﬂﬁw‘cébAo \Ja..b))
o o line Il y g oSgLMm.b 6[.5M))JJL£) u.v‘ ..,\.-)L))ls | 7T/f L;o)lv\.vl A Up 9 Ut 9 JB o0 ul.«a.l ™

ot |y, B A lge D ol Jeolss 5o 0(0) 5 0p(0) slacas o sl i o8k slaosls Jiln b v
2 o2l sl eolal by

s}
v ()

ner

Uy =

(o) v
dR), R

V¢ =

\ _dQ

"dRr.’

“Jan Oort(1900-1992)

www.moshafi.ir \#



i e SUSES Sy N L

e Convergence point
e J

n Z

nconv

Observer

g ol Sen sabais 5l oolaal b Al ol 4. IS

V. dv
O =—=A-B, (—
R, (dR

) =—(A+ B) (AY-Y)

IR.

Ay Soluman 5 LSS St a2 55 5 55 Sluo | o Glie 5 by 3 lke (sl o lion
sl 25 L8 4 sl culst gl sl sty ol sl 0

A=\f,A+ o /Akms kpc™'), B = —\Y,f £ o,8(kms "kpc™") (AY-Y)

S Lo e S 258 Lo 8 b 0 oo e Ly ol oo 0SS (6350 (s st s €
rd sl s QLSS 650 4l sln | @l ol el

s S S 0 4 0l |y S 5 Al (6550 4o QLISES 1 sues ALl (2,8 L el
RUPERCWSTICES _\‘L]%D s A= % o3 4y Sd Sl sl culgh wamo plis

Tad Malse ag @l Culh s Sz (dode Sy sl s €

F5b Auslon 5 byl b il oa JBa QLSS S 5o olsids plada sl dms olis e 4

BT — A"
)= e

R < R. gly Jisp e ¥.0.)
S e sl Joie | 5l eolaiuwl b LiSeS (g0 ahols s £.0.)

a0 45 Calima Gl el -5l SSS plas e Lo is  Sad o ks 51 (L) sabisr <SG Ggy0 slo,liu
slaly (Soms 4 (St ditws lulen a0l e layloy & @ll (Somd ol alin bl sanl
hay oo (Silge B3 a4 o0 Jeolss 5o Ll s (g5lge &S T oly e 4 A 300 05 (g, sloliw (saisE
g g LS abads (G 90 Juolsd 5o 5 sy o0 B 4 (55lse S slyln (ad G0 aole s ye bl
O b VoSS lias s pw o slas, s saen &S uples 25 | lo,liw gabs G S 4 a5 G

25 Ay Ll oo ola) Sl (Al ey o)l el
I'Z(t) =r; + vt (/\\c \)

S bl s o)l S gyl o)l (s (8 Llo 0 T (S 28 0l elie lsie 4 1 Sl oley S|

www.moshafi.ir \Y



i e SUSES Sy N L

Do so 001> &

n,(t) : rilt)

T ()]

Wi Jblg HlusSs A sle L rL«.‘i slp e Jopt — 00 gf))» G‘LS wsoslusl 4 ‘_;Lhdl.a)').);‘

(A0-V)

v
—| = Neonw (/\5’\)

n,(t) — v

S oo S Noony (2l Sed (sl caaw 4 a6l plos sy oo b0 4, Sin slagley o 4z o

Al g~ 6L°’°)l-:-’ 4ol Lgl.bc,\.c,w ‘_gl.‘i.«.»l) 6))}‘ Neony .,))b ‘_;\W Al g~ C«C)w)‘.))g @ b @Lri“"" Lga\b.ﬁ.s O:"

ol 4 ol bV el adlse 5l (S5 S0 b 5l osh e oo ] e (st T Sty il n

sy 1o g A 50 o)l Sy b3 sl O Saly Y r‘gu")" S S Uy <5‘;l’°‘“ S (s48l5e (53

cCOSY = NV/|V] = Deonp-l 35 o0 s 2L SRed b s 1 g 10 (g9, 5l lasitans ¢ (a0l - 130
ol (oo Gy o 5 lads ey a5 V= V] 4 425 b

v, = vcosty, vy =uvsiny (AY)

ol Ly 55 s 51

vy = v tan (AAN)

stb)l D gl Mj a)‘v\al "'\"Iﬁ"@ Mf).) L&:o)l.l'.w kol O (9l U ‘SwLn.n AL w Y A oo ul.ma Ab‘) u..»‘
A on bgn op ) s pulas (adlgn 5 Aol casls o pw )y @3S

Uy D 7
=D e ) [ — A4
U pooor km/s / (\pc) (\”/yr) ( )

S om0yl (sl Ahols (s nl by

v v, tan v, tan
M:_t:r ¢ N D:r w

e 0.
o) o) . (oY)

B atusly oo,y ol s cubd o~ Yoo il b slabs sl sad> sbalols s (b, ol
A gy ‘_')Lo.wT).) [, ;,;,g L¢éLS woslil 4 Al Wb abs (ol pogdle Ll anls slace w (05 ‘5)55;,‘.,\.':'
Al s o oL Sen sl 6

O e sl uls Loy (slalaw ¥.0.0

5 bl s eS8 Jo o Gloglh WalS sl jo (SlaSeS amio 5o oyl plas w0 S (o8 Jd idu o
53 (smads daghiie Ohlaw & jobolen (S eS8 o sl Ml slalae o oyl el oyl sl L ccuadly
uS\‘g).) L;“M)‘v\s Y L.).S‘SA 545)> u..a.u)w gi.{).) o)L:w gi: f""’bu" .,\MS‘SA.» g.,SJ> ‘_g‘o):b LA.AS.) L;".AJL,\A
SASES ol 3> 5 o 35t 50 s JUSS 13m0 ol (5550 31 ALl s oS S Gl
oyl slalie 5 Ui 5, (5ppdme w8 g0l 500 4 LSS 55 (T Gloiss polo Sl el ouds a5

S I anlo e 5l (S Blaul (28 L L oyl Gl pnli (e aalol o alils sloole sla o2y

www.moshafi.ir \A



i e SUSES Sy N L

wa Sa fr ;‘ vy {’_LM’ a slopls jlae S0 S Gl o)l S ols 0)0e ey VCZ‘TC(T) r»S Y30
f..w;l., aubly Wb« wbl 7 dols

Y

fr = - («n.\g

o)L'.'.w &;' .cwl LSR Cas ul.o.b LuJ.QJ Sl Rc 64.1«0[3).) M)y L§|°;,',b Cas ‘/o = ‘/circ@o
ot 1 ool L LSR 4y a0 i ] e olion el 305 LSR U (S o ST

\YLS‘&)?:L?“.@@A?'%

uL«S/la a)LZm.,\MSu.aJs ["’qu;‘)b)‘)‘)““J QS):>).) R. 641-@[5).5 L;‘o)ﬂlé)‘,\»).)‘/o Q:A-CJMJL.I‘\SD)LI.W
ol & sy i S SWolae il e Sl SIS 1 TS e il elad sl o S sS 0SS (S

oy dale @)
F—rl" = f, 170 = b (av.

25 il 90 al & Ol 1y Vb & ¥alan a5t n ol V = 10 (salatl, L6 sl oV e i @

vy v
F=—- " (ay.
r r
rV =R.V, (4¥. y
IS5 (Sl 5l sin salolan o 5 laziy 1)) alolan 5 eslizal U 1, 17 salslan sl G

sges odlatul slay
o5 llas flad > S S | S, 5,000 41 0k )l ST oS S g0 25 J

r:Rc+§=Re(\+R§), EK R, (m.\@

il gm b by i 3y 7 = R (slols e 51,k 5 el S sS lm ok 3l SN 45 e T
o3lital b olgiion [ A7) alslan ol s 5 ol saar - malad 33,0 € canr Ly VL 5 53 40 cslaglss )

b 10-) lad Pl 15 lasly gl Sal sl

= ~ [y >
r rY ¢\ R
B (Vo)

R.

ViRV RV W ¢
= (ﬂ?J

Sl culsh s Sl s o0 bow Re o 1) lonls caspm ¢ A7) (il ol a9 sabear 1
S o ool (AV) Yy

Veire(r) = Veire(R.) + <%)R ExV.— (A+ B)¢ (v

usly wal cnl b

‘"Epicycle theory

www.moshafi.ir V4



i e SUSES Sy N L

Y
v, VDo v [ERCELIIS (1A
- g RV w g
r Ro(\-i-R—o)

s 5b L AT Gablan wilse 1A 5 470 Sleolitel by = € o ol Lo 10.) sablae D 50
L
e o

. V. 1A
—Y—"(A+ B —v—= 14.9
é= oA+ B~ v e ( %
spiise sy sl 4 1) ol 1 = A = B oyl el cuols )| °°W|®
£ =¥B(A— B)¢ (\M&D:

dsbse Jods Sialen Solus sabolas 4 596 g0 dlaxde oS @

+rE=o (\o\.\sg

Ssbin s olad Slilg ey b gltb Ly el @
K = —fB(A—B) (\0*.\2;5

sl el bl o plug S ST = Ro hnly e 4 s o)l <S> 45 ams e olis il ¢
Do ALy 0y Oyge0 Ay Ml oo ABL atils LSR 4 e ‘&»M;Quy)w)aib)gﬂzfgc&.i:w

IT = 1I. cos kt (\o\‘.\@

Wil b )y @90 4 SIS L bl Solus dolas ool

@

11,
¢ = —sinkt (Yo¥.N
K

Sy Olsise Sl 485 0os el ity (20 Gl Lo S 4 Jl

. RV, V. Y¢
0= R (\ R°> (Vo0

WW.

MJ@DLSRMMUL.»J? rj.)dc\.lm)cw;u'LSRqu LJbLJ.A‘/O/RO wl)wn\lph,..b‘

YV.&
T

Af = (Vos.

Sgdsa Vo TN cabslae (U b g & e o gl asiye b aS T so o (o> ey &0 4 slagly ey o0

Wy

www.moshafi.ir Yo



i e SUSES Sy N L

(o)

nergy.ir

Galactic Centre

LSR Jp sl m Ly oS> Vo) US4

AV:(R°+§)A0'=—Y}‘;:§ :—*HH}}OV“ sin it (\ov
AT or sy S ILSI G a3 o ol L Blise cs’L’”
YIL. V.
n= Py cos Kt (\oA:S gz
Wl oo Cawds Vo T\ (calolae o ANV @l Culh Gy )
V. = (A-DB) \

k"R, —¥B(A—B) ¥B

alr

Dsds go Slaggly ey ol LBL ol

11,
n:—ﬁcosm‘ (Ye4d.Y)

e

S I 5wl o e SGLSR 4 Cas o)l €8 > &5l i Vo Tl 5 Ve P OWolaa

5 ool okl 0Ly plemia (Ugles 2o Vo IS ) sl oS e o gliSES Sie J LSR5

Vil Ly e85 Wl S Caos Shle Gln | gl S G 0liS e ey sats 5o T s
“paabisr 2 Lo L LSR @ s o) €5 (g o - il

(1 sbwly ,3) (o8 hasas 4 (0 slinl, ,0) (Juol Josas Job s Vo7V 5 1000 5 10 F ) @Wolas

‘WHipparchus (190 BC-120 BC)
‘FClaudius Ptolemy (90 AD-168 AD)
‘*Epicyclic

www.moshafi.ir Y



i e SUSES Sy N L

I./v|B| _ |A-B (Vyeu)
II./k | B|

Caud GLiSES S0 I Lidr ols 4 LSR Jso bl 0l 0,90 cas

Pos YW/ A—-B \ A—B (11N

P, YnR.JV. J/—tBA-B) 'V -B

e o on Gl 45 A dalss oY s s ol s (ISl |y sl ol (sl s S polin ST
BRTY) Mb’u Lowe o)l.'«'.w

ulf)qu J| JE YOrps 6‘4.0.&*.4 w (S9y LY Ls““‘)f u‘.,\.w BW) _)‘}o.lb pau A odes J}h; QL»&QS Li'f).) Lbo_)l.;'.w GLS)L»
Lolsan Jously b (oo laSeS o oyl e g0 4 ol oo i onl o sl atolge sl sid w8 bl
DS ez =0 0 lis&eS slw ain (Ra o, Z) S LaSeS slaslsil oKas S 'p-.u"b:.-.‘ S O,
bl 55 (2o a2 50 5 0P /0P = o 5l B slansly Comns 1 Jatns (5520 ()5 b Jouilyy - A R = o

sl ity 2 bl o slasly s bl )l @

%(R%ﬁ)zo—)Lzerq@:@lﬁ (VYY)

sty (Elad bl o |, <8 alolae aslgion - @ = (R, 2) Ly IS 003 et 0lo) b Jails 123

L 0D 9%, Ll
R=R¢"— o5 =- aé”f, Degs = O(R,2) + (1

bz =0 liSES e amino > syl sl SISl 5 8 salolae b 5 R 038 o b
\ .
;R*+<I>eff(R,z: o; L) = culb luie (VVF)

Sl Sy90 ol 4 5w o)l (Ga90e S o (sAlolae

8<I> . _(9<I>eff(R, Z)

5 (V10.1)

2= 0 (gm0 a0, P(R, 2) = O(R, —2) il el slasgl slas Sws a5 Vb slaaes S
glad 5 2,05 1) e 4teS b 0T 3 350 Jawslty o ol olad 7 (oola S5n plad Ry 35 alss jao (5908 (590
pwyu;‘)}h-’ Ly (RG’a °) 4k Jo ‘)(I)(R> Z) Sl -l sloyuls Sl

,'z'%—z{

8*¢(Rg7z)}

57 0 = V' (R,)z (\\15.)

sl HLiSES samio p dgae slinl, Lo Snlan Solus S saolae ol &S

* Guiding-center radius

www.moshafi.ir Yy



i e SUSES Sy N L

Sl g s 1Sl ply Loyits slaylaa 9.0

peiadde Q(R) Jauwsia (5 lue dabis b i 51 (sl el s (51 pann 40 Lo 6 y3mm 5 b 5l sl 2T
5 Ry ool S5m plads (Sluas 5> a8 a Joe ot i e sl 0ls S50 G 0lsie 4 slonls Sl i
w3 oo b | 350 Jamilty 2 = o SLSES Gl 4o

V(0" Desy v ) (0T v e —
(I)effNCD(Rg,°)+F( IR )R X +F 9ot " )Z (\\V.\) O

PLys s sl oo 'p-.’J..S/Ls‘iE-")-’Z = 0 5 S o o |y 4o o V‘f}‘" bis Liso cnl o
S g0 o $ SOy <8 o dblas LT S sS llug o, oo s o Lid sl

0" d
" v Yy _ eff
+ = o = —L VYA
o | ﬁ ( o )(RWQ ( 35;:::)

0S5 5Ly s 4 ol LR Gl Ly wlS 8

o'P vL! d @
n*=< ) +—Z:(R—Q*+m*) (V14
RRLTIN ~
AT oo sy Si9 pus ¢ Jomilly 5 5w sl 1S )l bl 4
vt dd @

? = % (\YO-\
Sor bl slaly Bl L Lisa dalue s, Gx
Y
Q*:é%:% (\r\.\&
ol sy g0 4V VA sty (sabolae 9@
x(t) = X cos(kt + 1) (\@
bion oo ) a3l aolisal U 85 il 56 sl

Sheslatal bl g Ly oS mslose mtlad bl 5o o)l plug b glasen O b, jo oS> u;“’)f./d' .
5sl cwn @ = R— Ry K Ry 005 (28 SaS 5 slashy salSs Saud

o)

L, L, Yo

é:—:—rzﬁg<\——) (Y.
RY « R
By (v+ %) g

S oo JLSl syl ol |
YQu o .
o(t) = Qyt + ¢. — —> X sin(kt + ¢) (\Y¥F.
kR,

oo s slasly bl o ole (sonls e b akiols plye 4 1,y

y=Ry(¢— ¢y) = —Y—SQXSiIlO{t—l-Q/}) = Y sin(kt + 1), Oy =Qgt + 0.  (\Y0.))

www.moshafi.ir Yy



i e SUSES Sy N L

S L S 08 o Jlio | (o2 G e s 1S o0 Olinsi B oSG dalas LY 5 7 slaaaisee o ol

sl Jhin ) sl des plis 105 4

SR (\Y2.))

sl Sanlan S olosi 8 b _blite (V) Y4 o 5 (S Jewsly o <8 b _blize (V/Y) ol a8
il wal (0 SRESYT) m Ly 6 JS () oS lamgte b aus olis 10 505
<yr>orbit \cQ;

. = \YY.D
<$v>orbit KT ( )

ol e lis ol oS bwsia sloylw e (6ol slaas Jolis Lias 5 e S s, b orl STt pes <

<yv>vol _ ’i"
(Y X

(\YA-\)

S90S 5 b b Jamsly )5 slo)liw sbaylae V0.0 4
BL UL""J{J” S L (S 020 6L°)|v\4° ‘ 63;Q)L5J~'A &;&w;“)u}; & JM JW[N O.’.‘ ST NS Jmal.u .
v\b.)u.n w‘cl.,\.w

\
O(r) = ;QYTY (\Y4a)

labb oo S Jasly 1S Jomslyy @

O(r) = —GTM (VYe.Y)

B oo r..uLu oolawl u5)> AJ.Jl:uJ.J b wa.ul.u u.-|)§|

du N GM
u =
AVA LY

(\¥1.0)

s5bn Sinlan Sl dslan oyl Ol 45

GM

u= Acos(v —1.) + v

(VYY.Y)

Wl oo s 08 abslan 7' s Ol 005 e L S

L o S (\rr)
\ + ecos(yp — 1.) GM(\ —e")

ol o LK eul o Ll sl swsle 3L @, €10, cols aw YL dolae o -l e S50 5l o € S
S odin O S e e cnlaly catles e pasie | (e Ak (5 S S oLl cnslbusle
LSl 1, wis go Judis 1, 56 (slas slal a5 Sl a8 oo Jis |, o £ 51 slias o suw

i S

www.moshafi.ir YY



i e SUSES Sy N L

F ol S Jamlty @
3y ol (S5 sl & (s luy s S5 005 BLAIL ol | ple s SLI a0 sl

(I)(T)Z_G_M (\+E)’ k:YGM (\Y’T’.\)

c’

sl o Sy &S (IS sabolae o Jeily nl S sl b

dw , (, YGMEk\ _GM
dyr Y )

(\Y0.1)

WAl Salate sls 0,9 ¢ tow 5 Elad Sllog Juwilt cpl 5o - s oy laie oo elad Slliy
ple Cum a ks Al lacaiioe 51 (SO S o s pana> 5 Ml 4lue s aan oo bl
o S and Jaily cnl e b S olie bl 4 g oylbe e Ganas add CS o Gige oy

D5 o0

Szl —loy Joslsy @
Sl s g0 & plad Sl (b o 4 Sia bl Jewly

GM

O(r) = ey (\rs.y)

Dy (sloglo e e i ol a8l (Shs deusly ol - lior S5 (sl s 4 3o Jols o &S
olsie 4 Jasly ol ntan -l Gilain aleslod ol Sl e 3 o1 b 45 0,15 (ISCO)
035050 0 & ple S Sl ealital Gy (el S Sl (5w b S

e 00,5 oy by S350 Jrily Jlosas cdiin (oo o Bl 48 WL b sl 51 S5 p sl 0 es @
S Slue | bl cnl 5o ool &8 o Cplis 0,90 5 oo 1) e dlolaz

e Yol £

b SUSES slaptum 5o ol S Sy 5 i s o (bwste e w ol J&s i @Yol
Frg] Sk 2 slacaS (sl (SYolae mals e - AS oo

n = d™v
Iz

n{v;) = /vifdrv
oy = [ = @)l - )rdre (\rv)

S50 i Ol sablas sbplas ambu b -l pnlss o 4 a8 ol iy a5l 075
sl iy 30 4 Olayilsr Aolan - sl sy | i S¥slae il oo

dx; Of dviﬁf B
Z(dt Or;  dt Gvi) B (Yra)

“YWitta-Paczynski

www.moshafi.ir YO



(R (e SUSES Sualus -\ b

LS bty oy Jolin 50 4 d0/dE =~V Sl L L

v

8f o0 Of
+Z Zaxlam o (\ra.

muir¢*~*eui*ﬁr“**“cﬁz)Uﬁh‘cﬁhﬁxSJb§5|b!)JL"Ou“~&b‘)é?‘5U>h‘¢nb‘o%vT<*~%tfbd
o® of
o.dr \?0-\
/( +Za Zaxzav) / ! (

0 0® 0
d‘” +Z/ fclr Zax aj (VE1

Vel

9

Www.oarkene

www.moshafi.ir Y5



