e

25

iwald) 3y guu (A1) :—&2})

<5







3.;)2 e it u,»==-”»»:-3”-w gi‘f

’Jtawﬁ\/‘.«qg.:aﬂdulm \.nl-u—u Jronv-ig
g W T S (R V-V T WP R

? UUQJ\JJ..AA) ¢L.?51¢Ls.~.5‘§a‘,_4ujjiwj :(gf"“":‘"b{":“j)(\)
Lgde ey H2 )N eCdlly

&lbﬁ@‘%ﬁww\ﬁlwr&j (L_AL‘A-\A-U)(Y)
.ZJ_.Q.EJY CJ}

ot g 8 Ay o Y18 ,U] b Leas 3] 6T 2 (Ladks 13) ey ) (T)

3l Lglan s Loy s 5Ll s 2 (LS 13] 5Ll ) (€)
Ol LlalSasty Lds dm Y1 6 5 Y et 2aczf OY ¢ Ol
SO o Ll Laall ATt dabadl sl Y1 e 3aue
OUUL” QL.‘.:*J,’-_g 40)&} LU Q‘J;Ja.;j “)L.JJ‘ CJ‘:-L..&J:-A&JSU
._;}aﬁstbs\).g.U 33_,&“ aalzsdl

Liday Lo Lgdaio (s Lo, s b s (aliay 13) St y) (o)
e el (65 M O SU Ld ae s o LS el

e G S Lgily g el s (of 2 (Laly Ly sledly) (1)
AV RUBWES ("‘E*H ﬁS.L! P Yy canls

3 L ¢L@.]a....;_‘9\.a..\_n_9u.b‘)vbJL§i:(Lbl.ﬁLLAJufonb)(V)
Lendan gy Ladas Wa ) S

gl 6Ly ASLusYY uidly sl 2 (Walgas Loy yuiiy) (A)

!




.’SJJJ ‘J‘:J‘JJ:-A“‘Q-E-L)LLJ;}:-’L& '(h‘ﬁ_,h)ﬂWb)(ﬂ)
L L
H( iy 50) 31 Jyd il @ L s Ol g Sl 8
. . . s e S . vk -
[\'_ﬂﬂ‘](%)w@bﬂj@%)’wtﬁ‘éj)
Loy ol e (I &t 3l a3 98 0y 5 gl @
‘&lwujlfu&s cﬂ‘éﬁ@‘)&Q‘M&&&Q)B}
(JL:JJ.ﬂ)U)&A—‘JﬂdJJAUQJ ‘JT:"'-’-C)"'B,)‘:"'LGSJ;J ‘43&3
I S S a1 A AL T S T P
Js) U ) Leeadl S0 3 2y Lggaday 3503 E3S)
< PP A O A -2 s . g
g g Sl O30 Ly 0,035 2y Ll ST B0 i

-2

D011+ puatt 1€ L DU 5 0D L33

Wy (o) €(Lod &l 5 a g 0a5d) e s Sl 0day
o2 ray (B ) e b i 35 (] By 4l
Jooms c@alisi L yind ¢3jmema g 4T ord (JW3) 4l Lo 35« Lgy 28
Ll a0 gazg @5 cazlad |y S o @Y ¢ p A AU da aad]
shy caddayy Sy il ab o O oy Lo asar or U3 26,4
Y ¢ ey L e Gl Y daldl Juely ¢ oS (ST (J)
(Gl gay copl play caSlay 0SB O (YU aloen)

Lre eaVlg :),‘-L-ﬁr:h):,l-ﬂe V2 3-‘—-';9 »




. A _ s ¥ o
¢ =) q....iJI, >
[\ tM']

Gl y L35S LI (po a3 g0 g J I TN s
EL:JL‘JU.;UA) A8 ,LAN 5 ) gt 0d 3 L) 3 AN sl
o (Lgde L i il O gud Uy ¢ L0ls ddlas )
o o2y (U Lakily Lt] st 09 31 ¢ il e Bl
I G5 Jb oo g ol By 3,5 Cp 3,5 250,01 2531 O
olead @l p b (g B)5) 1 OY £ 4y @il oY1 Lol
o (alaall Jadh) it (po e o g3 (A ] Lpaa] o L
Ty Conans ) par pllee 5 ldlze ST o)

Smiall agle B uedd!

ueddt adle

O doan Al o gl s aondt da i gie 0 £ € et
e oy gl (3 g kS Ok s Bl Bilg 2 ,Y!
Lo D) s k8 V800 0 v e L jlab iy ogalll S ya5,S dm
VEY, v oo Lgamno kg ()01 ad pd5 ol VY o e
G VY e o W e 5 (1) ConSe 20 g kS 04y 5
LS iy oSl ratiedd ol 1,8 gy gUS Jaus g0 i
(o2 M US 053,00 00 (D) b O gl 5 0 gk 5 AT gy
2! el e ddl1 35 Cinio YA oty Lgiadlon iy

‘wtu,.._ﬂwsyz««,;ub,wmmsdﬁ)

£y




Jl\'@:"‘)’u-"‘ -Q\J"n.“ i\ (‘J.?Y"QJM\J}\JUJH&‘UA;US)
wuvﬁnw‘}gﬂ}\w;fq&.wB’&;uﬁsﬁ

MJL&U@J‘JJQUJ!M\J‘,JM‘CLBJY\JESJ
5,5@&43;,?,)4.3?!0&‘5JJQ4‘5,JA|CWYIZ,L;O!5 Sy
V0 iy ST ) el QB 31 o 0 5 (1 B 3l y ¢ p gkl 13
.m‘l’:‘))()‘,‘:‘.‘

s g4 450 JS Ceatdl) 42l (559l iV Ldasy dal
et Ol uS g e (B dea e LlsS n (b udle £,1) OLLYI e Dl
‘441#3445;%1933%‘,4%\01“&& 4‘_,.¢:>-¢L.9J1.’3f.::
t e, S 4l g ol go aol (3 BN Olover s

¢ . % - 2 “,,ro‘; . ,“,1,’

Ya: ol ‘Y:u‘)‘]ﬁwig?ﬁ L;}“ﬂ& rﬂ‘ng..&.”ji-ﬂ_,>
Jor,et vy bl

:Jjw“,

. . E > - . . ) . . e L
§ oid g3ty adl ) T Gy Gy el Gls Gy
Jr o)

Ogee 10 cyn ST cyn gyl iy ¢ puatdl BB b dondll DUl S 5
8@#%&%&)31'"};Jlu—d‘;fué%b‘)é
J"';QJJ"E?‘L;J‘J‘"C_JJ’QCST ‘PJJ;V..'...WBJ&!M'JMM
L)@ e gk S ST daldae - s Yo

e e Ghai sue Lpde 2Uasi 3l g cpe el 05 eadd) 2510 A2
P JUI gl e B ] s

« The Solar Core - el sl gy (V)

2.:.1;.:—4._3&4%[.#[.03[_}}#\9 ¢J.u}.l:5\’i‘k,~~~,_4'u)h3‘tp.,

¢



s daio f dallas By O ke 10 oy ST s Bl 3 ge 65y LY
el 3 g5 o3 B LS ULl 5 Il so5e L2 ¢ e ki Hlbe Blew ;Y1 oy
IR g2 58 Gl ¢ CaSll pezdd ol o (B Cpandt i Lo I Joas 2>
ot aomm ya 10 LY (G g Jak5 Y g5 B et A5y

« Fhe Solar Radiation Zone - e il t\.w')’! adasn (Y)

AUal s 3 asllly raghS ¥YO 0o r ) by o juaddl 3l gy latt
Lo e syl il eI Wb ay L iy 31yl Bale e 3yl BLS i
39dm (o5 MalS nbline s 1S Cidall Ol go Ly J] oS @« Lolom Ra]
chindt Dz e Lagio Loy @y ot I 2l Y1 J) 2t ¥1 S pe elil 3L a
oyl o Lty ¢ eVl gl dndly Lovaniidl G a3y

s 1 The Solar Comvective Zone — a2l b Jeedt oL BUay (Y)
(ool atdt Sk

390 oAbl LN 0, S by e g kS VO v ey gy aS Hld
Sl azed e Jagh G petann Ly GUYI Uia ] pla2 Yt UGS je e
¢ Jedl Sl (e 328 ilan 3 (B sae il J) dangy Ll ) s @5 0B
el a0 0 g2 U L 3 5ol BLS sy ¢ Lgrand el L g0
O gdll gty Lehaiio y cdallan i 50 O gl gy Lgi )l o 4y jdiy S
Sy Jaree

smaidl e gl 3UaS 54 The Solar Photosphere - &all Ladl 3,501y (£)

el Ll o 1 Ra ey o gy el o A 5 5m

et e Jaz g (ol fl S ole Je daadt 5w sl gl Jad Uy (g
¢ 0 9 hS Blauas gy G s Gl Haiyy ¢ OLI 3u) 35L6s J2e IS
O ol g ad oLl LSy« dallae Gy BT i gouty 4l o dmys il
kiall e 0V g Lghi oy coaaSUl eziid) A e e s (e b 2




(oIl CIS 1) Caanatdt I oy Lo 3 g gy BUa 1n ey ¢ 553
oo el gt 5810 L e (Qillae & s &0 0 0) Lawd 33, &S Olbus a5
bliin 3y mbliin JL A e <8211 230400 20501 ol oY)
LS 1Sl LKL oYLV e S5 OBl puds Lo !
Lan 2t 01 Y1 BUa € The Solar Chromisphere — o2 & 4Lt 5 Sy (0)

o AT G i s Sy kS GYT5 e e ST S iy
¢ Sa+ danall pe O gl s o5 ) alaros ailin g Ailhae dj0 OYT5 00
ot prin g (oSl paziadd il TV ¢ X ¥ 0 asUl LS il
YLg.,&B.sUJBL‘SJ 423‘,.11‘3ﬂ|o;\AzJ|J>a.?-J)OAJSJ.ML5‘}w‘JM‘
O S Ul 5 V) & Al L BUL Aol gy Yy 035,21 Gl Y L Oloeens
ﬁ}-&)\éb%&%&@hﬁb)(‘@b)i&w&uum‘

« The Solar Spicules Zone _ towe 2! 31 251 GUain (1)

L1 ) el OV S5 Bl (g G g V1 S 48 pdiy Uy
@ d2ds 5 e e sl Lga sl jazud Dlite Slabs 3 e kS SVTG e
(el GO L ey paaddl Bl e IS ol gt L e gusd g
smmatdl DL U po fo o e Ny 3 0 ptm

« The Solar Corona - ! ( |IS]) Dlay (V)

el e JS85y cadinls 563 g gl el e 3La ST Sy Ja2

P TR WX PS TRE S PN S PSPPI | P3P/ LY EU A O |
dony @) Ol g <08 a3le e il gisle 25 3 o el s Y
JS nls By ¢ gta By 0 ek g ST ) endl Dla 3550 A By s 5
(Soft X-Ray — iy Jl Lol a2V 3 JISYIL5,) b a5 gyl ol
r\}‘wuﬁlﬁbﬂ@iw‘wbbwﬂ‘Uuwbu‘busclﬁ)

¢




BU e Lol dzi 5 . g 51 Jaiall (e O gabe Bla o B J) il o s
Sl 1 et dly uly Gy ¢ el Al ) Joash dea2d O Y
u.5‘_;‘LJ N aglt sl jalgdall s a4 (Solar Prominances — {matJ!
O g3l B et g 0dd g ¢ Bomnectdl ) dny S AU
Sl 5 s gaaiy ¢ et I 3 gb 20 o b S Call cpom sy SVT5 i
kSl Blaacd! 42 J] ot e tdl Ol sV

53,21 edly (55 OF 88 (Tl ) ,1) a2l gl o0 LYY 0l
oan s Gt Sl 5T Loyt col Wam s ¢ et SO G 5uS 0B41 3
Sl b iy 6 SR el Ay el ey il ikt 233 5!
e JS 5 Lol GLbT S uS 5y alil s 5o sidonn 3305 0 Ll 58
Sy ol oy JIBLEYL bl b g Sy p gkl Cp g k!
Adldas L > SYTESUE 5 ST 2 Gy Ll 15 M5 3,1 D53 2915

— el (a3 Gan g Iy il G Lo (5 5V dnnetdl pal glall ya g
oo e a1 Ol (695 Bladt b &mlall 350 5l dns i 5 «Solar Flares
ANl gLy 33U phey LS O1gS (e 015 1l e 2l il 3B
UL G g il Slandl s Gl 312 ety ¢ B e e laS
e 3t 02l Pl Iy s Lo §5S LAWY S 5 Lgie abls A1
AW B ek VY e 38T L as 6 le g Solesud | S5

owadadt J1a L8 5153
ey o gded) 5Ly ANV T Ly o g Y15 e L] el 0485
hxn ¥ g ol e At (o J) BLYL ¢ aldl @ s ZVANY
Ol 3L e il ks e )l ualJB GUS e TtV Lpens
Gt Sl 5 B i gy Ly V2 0.8 Al Lame Ly okl
ol G5 Ao S V8 oa Gyl eV by 0 gl O3 (55 0y

£y




ULH\C,.U:.JJ ‘g’}%ﬁ‘l‘w‘)s&‘}i&"‘s*""ﬁz‘)—;H&JJM?‘Q“Q‘J.’
V00 52 ) stV e opb O ke 100 456 JS 5 Jgf ety . ABLN
W%wa’“JJ-A‘)M‘WLBJA“J)";‘J ¢(~):l:1.3\y&]90):1-°
Las g2 5 )l petaly paaddl e dall U 22 B ) (0L

b LS s L LS e punctll Lgad 01 A0 Bsilonld |l
5&1\&1M\@@b¢-1>ﬂ@'jll§b.bwwc:.:b;ui 4‘.&‘1'5_,‘0\._4“\
.aJ\Ja;.ob LQJ).LS\ CLA.—L:Y‘Z.:L».C—LL.L ¢J.:.gc.«-..~g‘6.n\

Lol Lol cbajlgt J) @3 oY Jadd Lezodls g Sl el <018 0
JILG-L.""O"zJ’L"LSJSJJ’.'JJ‘L‘JL:G:‘(‘”L;‘%‘?“”J ¢jw‘y3‘,§:ﬁ
G..)L-A‘.J da.ibllbl}-\:al;-_,:&qﬂj\.ﬂ!:&yﬁtﬁ!i_,ﬁu}hy%‘,&
Loy 3,1 ol o Ol Sl Lzl JLg 508y el LS (e S
Aallas da )3 O gale Yo 9 VO (g - al 5 A ol a5 a Solay

ObﬁJw‘y&wzﬁ;ﬁqz‘)dﬂ\Lbéﬁ_,'éjiu#wuwﬂb
Oy Lgua 58 M elLEl 5 Lghaar 1 Lgl e e AL Lgnudlr o 380
UU._NL@JL»ﬂ@.U&\LA}f&&L‘J\SJ\}‘

Of ¥ Lgssle DS Y Loa JI LliSy ¢ puatll LI @t O U5 Loy
j,-w‘_ﬁl&.{,‘qo)ﬁ,‘, cdonagiay cdglay 42{)[&4‘.‘-’:3‘0-‘_,00)‘3
et OY € JUH S s e LalE Lgiole 8 gl i) Ld ol @l e - S
éwb ¢L.aﬂu.5‘§JJJ‘GLAJJY‘U~GtYJJ‘J LP-.DJ.'{, rJ.h.." ;Gl-.ﬂl“,j
c‘_}.:SSN,lJ:J.LS‘_;JJlbb..:_J 4MP.»JU:§‘)JLQ‘,$JOL.;J3M|
'O:‘J‘wc:""’

LQ:UJ*HC)M\OY&‘&M@J&J}):M\g_,lsusi.)u\j
Uy enaly UM oia U pay (3l cBldly cdoall) o 3 e
¢3J_>OLJJJ‘.‘S:513 ¢LJLGL§}JJ1Q‘JU‘QLJ§AMLQJ ¢ el )M




Blo pe Aty J)aoleld 45V Ll SLLL J 5l bl Ll doacusd
szt e Gy ¢ bl sl Vs o5 o, ddt oo Aol Ll e il
Blo g2 JBESH Lgd Jaas I Sl G301 a3l gap ya 5 ) guo Lo yShI1 >
. (Nuclear Density-. &, y 931 BUSI!» @l G paiy sl peciad) b 0 gl

S5 Y gy Lehsls b gl MLl Cita Ao patewn 3AE 3 uatly
ABMas Lo g s LS o iy

ROWPRAT : pamag i

e LS8 33 JIdly L o L1 3 )Ldl CS1sSUMy ualdl (e BL 51 5
e ndall Gl (el e g S O g e vt e ST a8 O ol 0A
eord Lass Lo ladns 5l e ) o Lo ) s Loall Lo a3 S 1S
Lo sl o5l S @ JWy Lgie IS

s 2 s sLEVN B E S0 4 AT B eI g 55 81,801
Sy 5y iy il eS¢ ua s Lgie JS o WLl CaliZ Sl L jlea
Lo o3l gn g alaadl o8y ey Joaah ( uall e oy IS, Ll
Ll gay sl 4z s Juas 2 Las oslaly g pddly iy ¢ puadl on 0 4S5
cmatl 8 O 9S%

Lo (pialiate g8 U 383 0195 LgaSit el J g CS1SU1 IS o
S HSI Ol yp3 e R 23S M ao, Ul 5 gl y ¢ oS ySU a3 53
LeSMT 8148 s (U1 g 05 9l (il Cpy 33N Jolatily ¢ puaddt J g
s bsidt 51 (04SN dmnd J) BNV pe Ll y ¢ Lgd Loy Sy A
OO PN

IS el i o T Lty L 03 s gl b 1,801
JS e 0Lz 1y Hledls L Lod 2 sl Lbliamt e oy L (Lo
e o3laze ¥ 1, S Uplis Lplize sdoe 3 A5 @iy ¢l Lz gt b LSS

£14




VS\}SJ.SZMQJL‘::&J.SJ ca‘)‘,&dfd\)})&ﬂj cd:l;‘SngSﬂ\W
.&SZJJ)&&L'J?U\MUJAU?Z;}»QJL&J 4‘).@.3.”&.&44:.3&_9\.5:.3

el el e SO L alall 48 A @35 Lay g2 g 2 3101 sk
Jor s Loyl e I ol sy celoadl e W gl 5 1 (ST 8015 gl
REOwuLA] S PR P SUT I BERS pe

VP [ 11 23

Olas O gada O gale O gbe LIl Bleass gy iy Lo BUI (yo et 3llas
aae LI Jiey ol 55 Jab VY B oty Lz G20V ) Joas <250 JS B
Ulall sltzuly) Lo W1 e Ul ) o Cili2 o Lan i g 5 gually 31,30 JS
Gt B e — o,V s e - Endall Da2sYY IS azasy (g g
et B e S o5 Ot e 5,uall s ot () bt laef ds
O LByd g D gy Slgdy Sl S e 4l Lad 50 S danly) L2 e
S LN 3y lanll n JS ps e Ll Jelin eldy gLl ool
Haet LeS ¢ pmen S Lkl O gy SN ST 5B 5 (Ul Lo, 31 Oolas 1y 5 ,SU1)
Glall sy a3l e 5l Ol pd s OLLSY e S (Jlasy 8)L3) Ly,
u_;qs\,gws,mgumiwgyumwxga}ﬂwwx
AT U s ele JI 5,515 ,0 ol g bl adin J s ¢ S Jtedl Ldas oS
8 s3lan 0,585 DLy Ol gy Sl (o 1S S a0 .0 40 S
Lgze 0955 oI OLad¥t Miady O gl g yp (iilly oot Joe e LU
oy o g pmdl @mmilly ¢ LN @il J2e 0) Loadall 23Uall jsliae (e
sl g eacall Gl

a1 35151 ey e

g td) 35S AT LS ¢ et el g o il W ey G 2
¢2.‘.§;-‘P:Jé.t—j 4@‘@.’.{‘5 ¢ 3yl E%(JL\J} u@)w&wuﬂ\




m il e (b Wl gy L (Ja5) bl @3 OIS b ey ¢ o dall bl
Ll ol Lo g gy 3 ¢ uatl) (6 gl ea1 G ) gy J e 23
Lol Lgmanl LS o1 o3 LY elge 048Le 25 lede 4 Y 2>« o Y1 e
S 058U s Lgel Ul Ll Zallall Zedaall LSl g e Wil LS 1Y
L YL (s aloaa) I agda Le ¢ JalSHly oSN Sl HL el

ails JS 358 dallall Gl g5 d g g

. oy .‘ -

oy ¢ uacitl o lb dns 5 2 all o gl (G yonio) Of &l B 3 Iy
JB o eledl  (J il 53 (B el 225 G 52l oy ()
32 (eatdl v 2) 3 5l OUS el gy ¢ glall J) 6T < Lgpinaia J) J gt o)
Sl N B J oy Lgd Wl 820 b ¢ alS Ll T ¢ GY1 pe Lgellis )l 3
Sla e cobladly sl e 1S e dble SlulSal J e oY
Leke o s o0 (JLa) bt Lgals a0l aladt s OF e o3 b ¢ ,o,Y)
¢ il gj,‘:c&w,,.,uu.\_z;uwuugwb 0330V Uz J2e oye
Sl s o LSOV b latt S T o 63 gl e ole sl Vi s
a5 bl @) O Ls ey ¢ gl ol 2kl 3 L Sl o

By ey O o 3 yh 34l pladdl oy (B 0L ke 3 e ell3 e
et ade GBI cpnn 0 g0 pa 51 3) e 5)a il (JL) bl allas] ¢ €2y 1 pnall
132 onlyy cOLYl o e (31t 3 Jo 130 0 0ol
QU e 5 e ol 13] ST (L) dudt Lia Lt e 2l 5 LS,
D) e gl Lk (3 &y il 5l 0,85 065y ¢t g Lo o
o0l e o gad Ll by Gl 3 142 Laae OB et coalb 130 < (UL,
sdall Ll I «The Biological Clock - 15L4-1 ieLlJiy J] Lol dluy Jluyby
A gV uSAS pual Sl iy ¢ 05 O 513 e B g3l 4 1 pinall
ot WA e J) ol O ga et a5 s

1A




Lo ST V) (YL loens) G il opn ol Lin 0,85 OF S5 S
P 09K Oly c0pSI Sy Lo W e ldt Az Wl daaly ¢ et
blaail g st ol 5 OY ¢ el Ul P Ledae Lo 3olgldl e LU
S e 335 @S2 i 15 0,556 01 V) e Y s Ol paiy La 1S
LAl e gl IS st G et @l

IS 030 35 ¢ 08U ol o Lot Bl LS ol 3l U1 Ol
(A5 )N 5 anaS g daday 48 8 S 5 5 ymis JS DS - laoy (4 uy b
o i Blaagly Gl J5 o el y sl @il (ke I3 JSS BT
o S ool 5L @ el a1 Ll B0} G e Y S0 o 22y
Bl W3S a0 S ST L aaley ¢ ade ol y @il dudae 1S 30 a5 -l
(s Slonras) I

1A




Lghe Suliaall gl | 7 gl uwedill Aaiiio- 5 gua

ouadill A1 gl




A Sle D0 W) A

8

Lds Lgd) g A

plawd| yuddne O

vy pualill daeme 3 ) g0

LA g ynall A4S pal 1 O

elaad | piifee mu



A Al uadidl) 590

oeaiill IS B gusS



g Rl Sy uadil) 3y gasa

15 Jo Ll Alase) ywadil 5 g0

Ay



¢ Ll lSJ{;jJ‘j »
[¥ s yuadadt]

OV 2355 5L 3 ) gl 0dd pn J W BN L850 OF s
ol gy - (Jlasy H5L5) Ly Led ey Ay o Lo L5101 2,1
o Ll O ¢ € Lad0 f padllsd 2 ja5all gl — @l (e
G i By ¢ el 35 gy B L 3l iy
AN Gl acthl Lk 3, L] 58 2 keal
Ay yhy g f (b el padl W ge J) 5 LN

Salalt agle 2 reall

s fll (5 5 Bls Lo a2 i il € il
sk el by S 4k da e say aglSYALE e ik
olf 5 il Leulgy s (1 Lt JSK8 L 3] izt AalS
D b O gake O oke O 5ake VIO Sl (ol S iy ¢ o,V
Opbe YY JIs aamem 5idig (Lo WIS (pa V /AN Jig
gy (G )W @ 5 V /00 Jlym 1) CxSa 520 4lS O guka
Sl D sl el Glal o V¥ E )yt asiliS o g2
S 1 2e sl S YEVE g2 o,k sy (o 31 BUS Lo ye 218
YA Yot aomas oo iy (Lgyds (2, V1 pdad oy J1g
(2o s Lo (0 V.80 Jlgm (1) g po 20 g8 0 gole
o2 W dsler ks JIg# il A5

1AAS




a kS O ke Y8 St Sl 15 4k e b Lo Y J g el ey
St A 52 Jg ooy (AU (B dsly e plS g S Aoy g2 Ao ey
@ L 88 by = (B )3 YA VAY) O 5l 25 B gl 3 0 M (6 g2me o
O ks Yy ¢ 52, ol s Loy Y4,0 g 3 o)1 J g &390 459
Sl 3 adas LB il g 2 155 (ST ) Al g am g V] el ey, Y1
JoSs il s ol 3 o W gm0y &Y ¢ (Lo, asdacs dols 0 704
Mo Gl el o e Sty LY e S J gk Gy coy 52 g 45550 4
G 4SS 1A el (W I S1)5) connars - o)V all o Loy V 8,0
S OV GBS <y (v,0 0 V) Call e sl gl 15 551 0k BLS s
Sl )3 WV G el anl gl ins b el pedans 5o By 155 2,
I Saall e e do )0 VY05 1)l &y gt

4 Jrr L5 (L) 1 OB S5 e @b M oy cdale daay oann padll el y
Al e Uiy cade ULl jualdl dadl o IV wad Lo WS o 5yl
) IV am A ) I o Il adom 6 a1 DL 3t 2 1 sl
oS S at J) ¢ S QAT ) e SO o ) oY oY
O 52 3 eSOl el V1 Y oday pey ¢ S IR

il @ U L0 5o el di edl) (5LAN Y S 3 )1 i
Sns V) coluas I Ul o ga g Lot 31 ol Ll s B5L1 e IS Aol oy
B ey (o Bl S ke el prdas o] ST ¢ e
Aordany Laseaall S50 plidas! e AEW Y « o 2 plS deas ) Lgia 31 o))
da sty olas Ll elds umy e S0y conS1 ola g Ll Les sy OIS 21
Jlmw‘)wﬁus,mcx._.u.\;wmsw;gm(m_puﬁ
roil s (Jo T3S 5y agh gy SIS i Vg e gkS it e 0l Lo
Lz L jan B sl bl sde OLESY ks ¢ Uads Ji Y Lgaam OF iz
il e e LIS ola g by

VA



realt Empond Dooebaedt st plalt e

Ozl 0L all o M g ol o3 el OF) g Z-Lall jal gl -
d‘,...SDG'ZJ_J‘(rﬂ‘dﬂ)sfwjt(wd‘dﬁ)szZLQJL.)L:.&P
Lony o) guatdl oot L2 ¢ pua Iy o)W1 o el Ja g3 € puad
oy U ¢ ety el G G2 )Y Ja g oo i el G g Ll cioa
O Al 5, (e G g8 5 2 V1 b dilate 5 as g3 p) el a0
o il G gy (6 Uy ¢ 2 )W) e ) 2y pedl) eiladll (e
o S GO e sy GV G Led 0550 (B G2V pli per
GBSy 5o Lato 5,30l o i) e Lo, g s el OY ¢yl
5] (LIS il O gy 0585 55 1o )Y prdas e 5542 BlE oo € pua]
s adae b 0 15) (LS5 B g 055 A0y o Y Jb dalate 5 Jso
b gy el OY ¢ HBLE Y @ily (S5 O gl 1y ¢ 2, il
O il o]

IS el B e 13] (LIS U g8y 055 W5 € puadd) O g8y OB CUIS
ol edll b oty o (LS5 BguSy 045 W55 ¢ JolSIL el 0 3
o Aol ge Al b el 0450 Ladie Lo 4SO 980 A5 ¢ el 4o )3
e Ve ik o ¢ JalSUL a2 055 iy OF ad wda e S 0,V
o ooV s el Olysd oy By ¢ il et Cla e U 5N
O AN Lo A

43 Lazy (50 EA 305 V) 550 € puadd) AU O gy 0 glnss ¥
FUPSERST IS P PORS PRY COLR S P IR L ) B B E R PU JU S| B WS

VA




4Ly A3 (1 OB 5 Ly B8 g0 1 O gL el fdanas a0 43y e
.3‘)‘}‘ b).)u_ﬁupu;y‘wﬁu..ﬁ

reall s ial oL

Dtortally 2l e LS 23053 8 vl A o iy il pedans i
Losts 03555 00 Ll ity ¢ (2l Ll il Laall o G jaiy ol
e o dathl P I e Lol g3 S Ol ol 850301 pldas Y
e G £ gty iy D el &2 o) Sl andly ¢ el

SIS 0Ly il JLty @y G pai e Laisnte GhUs ol o gy
o Ll > Y ooluel e 5 jle wlaindlodny colll sga g o Lald L Js
PRCHEVN K WOERRIVRC S ST VEVS SO N % B WP | I IO [ K BT RER P
Oy (LS e b Ll Leds sizay 0Ly .ol e g S sue ) Lgilasd Juasy
5L aldanst e Lt Lgl cndl Lgn s (a1 gnaall Ll
e J man G Joo s (o e S el e s L Latil,
UMW o Lol )l gl 5 Ll Jo s A 55 Bl il 0dn gty 1 e plS
295l 058555 A adl o gy il Lt iyl e gL S das
oladl pn ()t 5 D) e e Ll B el ) giuo oay - &l
colll o LlE 20 et ) g3ns OF slialy o )V sve0 Lgte 0 4S5 I Lgans
Bl gin Oy ¢ IV Je LY 7N G (o W1 ) gins b el B 15 Lty
oV Aty 0 p3nll e s oLl s e (b 28T 58 2 5
O 95 g p g0 g—all St (yo psoliall sy 5lode (o, alyg cppeudSU
Pl e S iy Lo B YV oy Sadll g jas iy copmaSYly
ol e i Bl e el 0 4SS ) A el bl k5 o, st
QW o o Ladl pate (B 82 3l d g 35S e

o el ginall e 0580 ol Bl a1 0edll 5 Sdualt AN (1)




JJL&‘U}"‘“‘;JL(““‘Z"J‘W#‘AJ‘?&“C\“J‘JJU'D‘LJJLJ‘&‘
Jory Lot (2 1i2a s LS YA 52 LgSlans oy s daigll el s 0 (V)
! L daLall G SOOI ol sy 5Ll 5 Sl bl Y1
‘lj..j_l._s2~,.4‘t_gs~w'¢1._ﬂz.i.uu;rzsu.a,:@,@Jasrmqq,_iu(r)
(2ol Oolae L 5SS e i
VITA Gas ) ol edans ot 120 908 TA G (o dzg g 150l 709 ()
QMB)}M&O}S&J{D&%\\V'W&«MJ@@JS&)L‘J’.A)l:s
S gyt Oolak o
w&u)@wégfiﬁj n‘J:A).l:s \VYA&J&L)\,}}‘M‘}\,&J!
Ul b ace Ll e sl S BUHO 4S5 O LK) J) colia jal 855 « e ghS 00 e
:leﬁ&;@&;i‘,w@}hw
iy (w43 ol L) Anle Ul b gag 1 el > W1 adl LI ()
(20 )l S VYYA Gae J11 20 flS VYYA Gas
Gt ) jagdS G0 Jlggo Jab Lol jddy o duall b Wl LI (Y)
S5 e by (kS WA e Lo a8 50 J) 1 pLS VYA
NVSE APy
meal BB e e ¢ 58 0555 U3 el Ol (e SUAN 4G iing g
JML@LJLL\auL;MubJV\O.;AJLaA}!BJQCJ;QMC)\SOL;
@ o2 o Men 5SS Jlel 21 Gl 6y e Bl b O e BN
A o Y Al fady JU daio 9o ] ol

LA



oualdl gy 3 padlly awall

YE S ialS 500 G2 Jl ol e ey 92 J g o Y101 s e
ol g Ly G g e p JS B A 5 et OB Lol
et o 2 V1l (6 g e (2 WY g el ik (5 g2emn Jod st
e edlly eIl e ST (g palalt LU 0L (355 Ay c ol 53 0) Sk
Llize sy g it dad ) Bt da e slewd! i

oLEY b o ol OF U 5 lay g J g o V10N 50 e Lladdl G yuay g
A Y =lan ¥ /i 3 ¥ Ly i imelw JS suaty i s (3 -1
JS G5 3y o 3 oS el Ol (Reludl 3 2 p3 ol = el YE /1
b el G AUy (L5 Loy ¥0.Y0 /2 3 Y10) (Aol YE JS 6D p
GEVN b gt I 58 s IS 5,0 L Gy ¢ ueacll o @Bl Bl
Aongy o el ad O a5 MO po 0 AL s ¢ el sl g 8 g 3!
T BTV I JTIR R PSR RCE PRIV CI g v IYey BEARULL
b sl day Iyl 32 o) b Loy el g )t day eland) Jany b I3
G i A Uy g ¢ 3,801 B O3 ga 5 ¢ oY a2 o
Ll (o Lams g o) (3 GV (3 uatll o 8 pn (3,801 Y o 5l
= da gl 3 4a3s e Jdag Ly (g, 80 5 el il S5 dayy custy
s (B el o iy Sl s Yl ) W s gagt Josy
) o (b U I 5 (g o gl (b ol Mty S
oy Dalinal e Lage 3 g0 Lol el g8 o yudll iy B b s
CLadU 3] padllgy i ( Qs y 8 HL3) G31 J g oo 3 gnaill gn lda fady
‘(x_:;uS\,\,u,;gzr}ouuv,uxW)u.auzﬂwru,yfmﬂ,
OB ¢l g Lajlice (3 Lgu ity Lay 2 J g 2, V1 05 | S0
oy (0 s ol J] 3 gnd 35l 00 o 55 T pag 92 J) i el
YA dads £8 Aol VY ey Y4) Y Jaday (S8 a0l 0L Sl ¢ g

LAY




e 28 oy ey LalSUN ALY g § el pgtdl O) oy« (Jas yill 3 250
Y405 01 L) (6 o) gt OB ¢ el oy o iy I 43 5 501 )
e IS AL Ol Bl o e o e 38 > DY L Yol Ly,
J)Jaﬂ,la)_k&y‘}fdv\:}yw&h&(}?ﬂo_;ijg;O'uili'QAALUJ&—
\,u}eu,,._mwﬁ'&sw;L;L,\_;J\,.:,du,c__uwrﬁ\u_;jvbfdb
‘&ZAMQJJMM‘QJ}MQJ}&LJB}‘AL_})W
WA L5, e OST LLall & gt Gy lall
GV RANV-T-ES [RGHESERTIS 1
SH&JMBDUBJJJUQJLJ@JJ.S&(‘S} ¢4J‘,$JJ>J~EJ|ZJ‘,.>(\)
L5 (gl 3l g5 (g
LAﬁYVf&))uwangbﬁ\'ﬁ,ogﬁ;}j sLJ,bJQ\JyJJ“SJJ)(V)
A 51 LS Y oty 5 de ey eatl d g 2 Y e el 35 (Y)
W eeddl 3l Lgd el 3 gl i W LgSs dnad & b @5
(B s o BLAN IS 15,2 58 10 J o Lnal Lo pasdl pa il 3593 (2)
eyl B D5da YO O 5 B a
b)&ﬁ‘fdyca_)dﬂbw)wﬂ‘cw‘ccjz .‘CAJJ‘BJJ)(O)
.aw;wmw‘)l@moﬂu
radl] g paUalt wolso yodt il
Jg> o2 V0Ll Lnss cagy JS 35 ,m o, U dpallall el 3550 (V)
s p%




s JS 5 e eleddly Al 4 el a3 es (1)
AT s Moy el s 0 g b 45 505 ¢ ppind) el 3553 (Y)

3 okt Lals Lot 2 )91 slas @ llas YT AL e g bl 1 ,f s 3
ooV I Al L5 o gy el U 0« o N1 e g allall uatd) LS
3 Y g el e 38 oyr puSadl g o Ly Lie et GLE 3 o
e i 1y <AL J] o pa I o b el g5 (5 9 4
lare gy i cpaadl S Al G Y I Al 5L b ST oY
LeglS o b el adll Dajlze 46 ,SI LI 0l Cnaiy ¢ 9l oo dbaaa 3Ly
09 s @2 S OT,a0 J 35 domy V] 8,05 @ ddi Ay ¢ o2 Y1 g @l
PR PRS- IR PO E-OC- R 1 PR BT ERPX U P P TPS
il g A yadl

AL



Al Tl (e Sl i (A el | T 935 ) gud



— —— .!i_lﬁ”(.hr‘l

-

Al (B B4l 5) g



LAY

AWIUSat padl | ol 0 7 gt @y

e, 5

;,,snl‘.xﬁi

S

Loy »adl) 595 Adda Ay a3 »alllg ) N1 e IS 5 ) gea



o7 N5 it e 5,97 ¥

e
JA-EPE

1 Aos

|JO.;"M~ ! a3
[YY_Y4: bU]

.

.STe




% 2 LA
Gl 15,655
[¥ s ouadit]

g oy Ay JoWI L @ ol ez aly L

Uey Ub Updy (o3 G 5L el DY Lin 2yt g puacdl

o R Y s I dasall 3y c Lol 13/ jlelgr (P06 e 52)
D galll LUl oy (Wahan) g (Leatt) : cpdaalll DY ol pazead

Tna pimmd! g JSLATY T gallt TN A
LY sdeay o A S &S0 Ll DY ogh ol e
L)y (Lada) Jaally (LD @M Sl gall Ao
Py ¢ eaddl 4 8,85 Gl gl cinal gag ¢ Sl Lo g4 )
OLS Ofy Lgug by poatdl g ol Oy At 1 32800 O gy ¢ 30
) Bl ol g gl i 280 g ZsShas ¥ a1 3
=k () (5 48) () iyl 3 Uiy . a0y 8
2o (A0 ¢ el ot g (D) Juol OY ¢ CasSy ol

(A Ao e IS
e pEaalt A Foselalt AW AN

BH3) Ly g a5y g0 oy J9 W )W S S

5505 @ G ) AT s Ly s
b e ppain s [£ i) € gt 1) s}j?;@;@ﬁ;
5 gmadl Blows (o ity 4 LS pual e 3 gy Y1 ol
© ot el 9y (g B ol AR g3 (a2, S

$AA



e 3lels (o L3 lglpy 1 (JWS) i U g8 s 3 Y] gyt iliE
¢ oo b clladt N A0, (LMl )5 ey o peanddl 15 e Lia SN
E I g et p gl OF g e )Ll e oy a5 WL OY 3
S ey s ¢ Sl Ll

Tomadd! Sloe S 98 Hlgd! Jgmman ) e sl

sYW5a pm b celiaill aaly) BLis T ¢ oyl O3 pn izl dbae
L Oly @l 23U 3 alsdl wSUa oLty 04SN OF als 3o dnds 2t o1 )
S gnnn O3 7n $AS ( Sls aSians gdonny ¥l 33 ol (e 3500 3,00 e
oag b o I oy ¢ el gl o )91 il Cikiy ¢ ol prdas
Sl 555 e a8 N kel A5 5o 5 g s ¢ et alal ay g2 J g Ly 9
(3 g e Gy 3l gl ST s g i 3ty 351 Lo 3 et 53
Oyl G ANy €301 5 jallall s Ll g .5 7 2SS Y 22l 665 bolay o gl
H(JWs ,00) G J sk o Blamyly AT 13 e L) sLad OF 0 S

SR ) g0 1 a8 T8 L8 53 €6 T G535
Tro_e :ﬁ\]éb,j}&;?giga.;lj" Al

s 3 9 33 gt gl Lid 95y 0 pSH Ladl B ! i Ul iy
lanll LI Of it ¢ aghS AU stan Y ey ¢ uatd) 4 tpll 2 Y1
St s V] (6 Y Lgon (S0 0531 Oy e 4550 5ot dndl A el dn] e
LS Uy oliall ou‘},,.‘).:,o..‘.t_.?‘ﬂ&_.;uu.us.g.u ol 4y
Slyadaiy ¢ JLall el fpa Lgs Loy ¢ o DU (5L BN e Lol Zaall § oS
o %y o)

it aad
B e 3 gl IS 533 s kil ides cpa el 3 Ul ez

AW O



o s ¥1 65 S IS Wy ¢ gkl )3 (5 95 pa Bkl 813 e o g 50!
= £ X V0 VA g5l Lgte 13 oyl 1S L — 1,3 g Vo0 0 VA 5l
Agyded>g & 0YVY

3 1S Gy (5, OLS Ay 3 By £0 Y = g L33 S SIS UL
s e L4 a p ol 3,5 S ‘M\M@z_;mx@ﬂwwjﬁy\
Sl & B B o Gllay _ 0505 00t YAY (e i le pas - 2 LelY!
a3t e S g glus

2 (05558 pax) (DU giadlly e inlie liaS b Bl ol Cnsy
Lo JS iz ga Jpb (B Y] Gantt lpian (e a2 Y bl 14 Sl s
ol (i oliie ¢SO Ol I GLBTY @by G ,a5 cLass 5 Jidney
e By SU 1 oW AL e gat pn e Ak 2 3 )ke o liin 5 40!
Al o DTy cLgilas 5 de o 3 V) Lt Lad il Y (315 0l 54

O3ke Ogle (e 5 o Lol b gl s 101 il il g sl
b Ll ol e shS e iy Lol Bl g Lo e &y Al o o5
oo sde it dos oy SUy (SN Sl gl 1) gt )l ol 50 o2
sl e Jroghlt ) il (on i g Iy b 55 e 55 A
iad Wy S M AV il By aaa Yy ciandl LY YL
ol padt o E

3,50 o+ Vs 48 G e U Ll b gl g M el a1 Ll
o gl LT e DLWl s by Gl e Oyl e o5 05,5001 )
ottty ¢ s BV Vs il « I, e 5

b i OV S Y e e 3l Qi 3 gl ikl
g dacudt LIV oda Y Lgre 52E OF ez Y QLW e SIS Oy ¢ i
il ikl Lazg c133 5 LelTy 5 01 e puall il go Jpbol g a1 Cadally
.‘»Jsl.n}\.c[, Lnj.aﬂ)a




Ol e sdey « i gl dgb @uly O o pald ) slanie (e O DL
I ERY T P FYSE WIS JUVE FER P VI g p EA (e Ppw
(W 5 g LS ¥ o v v ve Jlga) e gl e o (Sl s ¢l (el Ml Oy
o 55 Y Ll Y] S e gl i o liin s S0 Cidall Sl 5 IS
S e LN 3 8ol ey LSV e 3,08 ¢ LS ALl
B 8 s Y (45 el ol M
ot st liine g S el il go 1S J2E puea il e B j0lall Y1
L yo b dndl Lgdely ¢ oot Sl ol go a5 Ldsbl J] Lol dal a s La yuail
o guall (50 Y QU ¢ Jandl Luany o o NI Us-ltze g ¢ DL (ol
e Ao et Y cxialy SV Sldes pe ol day V] 2!
LA MY e Lot Ladalt 5 55 g ol 5Ly L1y bt e
oy kst L ol oy Sty oLl 5y LA lela J2e e 0,0
Sl n by Y il gl 03,01 ST By SNy (g i

o‘jbidb?‘@u&&wj

B olglly 3 (ST @l on (b padalt il g o il U ey Lin

Leze soluall o guadl ulSast 3,26 ga DLW o) uaddt A 601 OY ¢ (Lo
Cpne 5 5 33,900 gl 451 ALy Ll Sl e a5y ¢ p2 )01 )
L5 e g S Ble gL, JD) 200 W B e a6 531 BUas (B
Voo gt s pdally) uaddl L DL 3Ly (ol i (6 920a G g
Wlarﬂgéﬂbﬂ|ywﬂﬂh}|u§h‘)¢ (Jaw gl 3 e glS O gla
o G251 Lo 3 Ll 595 Bad Blas o) ekl (55 (A OLSY Gl Ay
g2 dgm 2,31 01y o a5 Sl g3 opn 303 ) kel o g o3 s s
SHLI G e Ll Ladall J) a2l 5 g iy Lediery ¢ el pla
e IS e ccaldly SV Gldas e dtall (5 sy B o,
S ga L OF slaan iy (4 Holdhl G g8 joudly slaadly uaddly Clowudt

£4Y




¢ o2 0 Al e L cpualtll el D> il Ledagt 6T ¢ puatl W g
ogaadl O, e bzl Canazie o sladl O sy

as —Uymae Jal e ol LGY LS5 b5 LY 0da 0B U3 ey
el 0554 OF S Y (0, S 0T, 0L — s 1 2y el il
RN YR H PERU IR LR IS L PP PR ¥

33 ¢ P3SN el r o 48 DLW S5 @ a5 (8 2l S el 8
52 L O L G my ¥ 03,8 @Lalt Jly 8IS o e o Lgd ity o i
sladall (e 0942 sde o gd ¢¢W\QMJQTJ¢.U:>M1LZJUL$&JJ‘
oo st ey Bl ol o e LS M ey y Bl Lt sl y 55U dads
Sladt Lgad s 5,00 LS Cel o Jaw It 35195 e 5,00 ey el 00
o (S sde L g 55 (O 5 00) sl s (0 934,01 L Sl
Sl e Slaradl ods e @ IS 05555 (@l 2SIYN L) wlard !
gﬁg\ﬂwwsﬂ.x__,u_m(;;L.nz._.sﬂmt_;,unr_upufd_;hg
Sl BLEST Gy ¢ 08 )5S il Lot Gy &2l S Sl SLES]
B (o @5 ¢ il Ol e Ot Cinazia (b (Quarks — LS )l Sy
J's «Throry The Supertrings — iaWW\ ,5,Y1 4, L e EIARUE:
B by UL Lalze )l e 0 985 3oLl LY Ll OF oo i
R R PR SV B JUI L3 | JY-3U- IS UCC PR PI- S SUB KPR FETS U PYguwp
S iy e el Blay cddaally saod 2l i g ¢l 5 4 ally ¢ dnndoliney 4801
O S By 58 B S (gl ol ) Adl (g3 @ S eanll clade
wlae Y G

£4Y




S aalyla, Ry

arigall iy

il



(ol liha g S £ AW Silr ga J 1 gl T g9 JSAI
o rall 9l e g oD puadid 3o p L

a1 5505} Adda A 59 d ) yuwa Shall 6 3LA1 AN (ol 75l 450 dalls



oy (6 LA0 1 AN (p sl ) kA (B A gl 119 Ladl|

Microwave

Sl ol (B puald) Bl pa da )| dtuiilaliie g 35T | A2 gal | Blilal calidus jalialal

(halt 6 gl bl iy S

Intrargd

X-riys

Ginmra Fays

P s e B P e

Cillainallg Adseal) jloed! (laud (590 dellald) e |y Sond



€ i Gy, L )
[0 s puaditt]

CLOLy Log o Lacullyd ( JUa5) AT 9Byl
oedanll LAl @l gl n 3G 3 4l Aal) S gilnall IS
(L) £ 03 el G 2 LTy € hae Sy Lnely @Sl sl 5
oy il ol Al ¢Ubl.;gb;gswb :,.gi(b.;)‘,.w;dyyr_wi
(A ] € 55355 ik G ) sy 15 It el
LgalSml s Lagly Jus ¢laly sddt 0L @ daalt alally : U &S
w5 )23 JUS 5 cos gy e

PPN {IRAJV-1 (g PRV [

oyt g SUEW 6 00 , SN OT, a0 6 elel Ldadd sl
Ogamdy islay ¢ (slaudl) o Py 09,9 Lo Lgta ¢ ol o
(o sladl) pd,

o Lt Ly 2,31y clplendt Jf Lt ol IS
(A0 / ond) (VA5 VY /3001) mih gl G 10 L go (e
(08 7013, (VY /YD) (V7 ad) (Vo /- a)
(0 /BLG) (8 /odad)) «(A 7 py, ) (YE /el patdl)
c(YASV 703 (Ao /G, 31 (W5 YV5 Ve / 2)
APV 7LD (YA 7 3) (7 GlsY)

.La-bc@yujuvabﬁwlggM\gw\;ssLag
Jrais @ SO O, O I 525 (g 3,215 gen 3 VTE LY e




U e Olagds « 31 o it T e Oliadie 0L oS 0T ety S0
a oo LS ey ¢ il alel Wiy p2 J g 2,138 o pllasily 004800 5Ly
Sy Jol ol JB (b ¢ o u Y (e LUl gl ol Jl (n 521
b Sy s pllasly

oo 52 o )W 6, s e bl ety @l Y oy izl bl
o JS B @Sl @ Dol g« Lgmdans Lo 3L Lali ¥ La3OU1 il 5l
e e AL Aat¥) Calosd oM e guadl SlaSy cBygb 1y (51 A ol )
Sloolay s 5 aSSy by gVl « (Jyall Jradly el i
Ogap yas VT QLS 3L Ll U go et dml 28] 3 2y psall 081 DL
b Lba 5o oy O gn jpdl Mlay Ll LS e Lgd g3y ¢ JoIL (L 331D
JHis (Anti- Oxidants - 5SSV Olblas) e £V ¢ OLGY dua e 2hild
Jrons el ladd (10,5 on JLLEl Ll 015 BN (51 8Y 2 a0 b e
el Slexr Lt (e Jon LS (el L35 5 Lol L e dasldt e
Dl et DUl o palt OF gy cade B o2l BT ) peb 55 ¢ el
S e bl (O 555 el O g pp 1) o &y gl 5301555 (e
o delun Y Lol oVl el oM Jb 0Lt (o o5 Ly ¢ JulL (05 s3L)
@3l A (o o 51,8) e Buidl adia 5,005 e Jat g ¢ (S g3 g e )
SYuall Gl 5 Ol oy (0 s gl 30l 33l 5 ax S Y se
oMzl LS

o o gl olze Jaizls OF 5 g ST OLSYN e (3 bl pioo ks 0
b g2 andl 0l Bub 8 edar (B LS Ll J) Bl Juu 5 e
I 0 1) S gyl (n 0 5] (o et Ty ¢ 8330 )
¢ el OLE 5 2t 5 ile ddaadl oda Sy < (00 959 yemd)d @ely gl
Y (A Lty Jolll s a5 80 GOyt g il ey La e
La L e




la 2 5Ll YLl Sl S o @y 3Ll gy 436 SIS
cCl_UHu_AJSZSJa-(&_JaJ) teLuJ‘Jy)‘Y\QHsu‘E)JJJﬁ?_@j zu.bJ‘YLg
RV ¢411‘Q:>E3JUG.A‘Y‘Jj}?‘9 ‘Cw@”’-j el

oW Ll Ll e (S 005505 ¢ phall i o2y Liad el
Sllaall cye 3 e g cimndall Sl 0l Gl e Ly Lag dy gon I g3l y
B Iy Blo 0485 01 12,3 LS S5 @ Lgsy (A1 i )31 al phall
gl e8] ot DUl e 2 )31 oy Lo a5 Ll S ke b g
e AU U 5 cLgie S 01 paad Ll oSy s el T S e
Olao cra oy ¢ Jll LT LSy e pa iy a1 bl Jlaansd allal)
Ll Of gy QLN e ST 3L &l an!

e Y Goms YUy canmal @i J L ol ey a8 QU3 Jr oo
oo ey (Jass $H8) Ly el O 4831 S Zealll 491 5,000 B9
o Lege JS =0y cLaghMisly clagdlasy cLagdolny ledly Jlb - @ndl
e By WA g IS Jamy =Y JLELY Leads Lol ¢ =)
R T O I L O PR
Moa J g Lol (3 Loy ¢ el alal b 52 J g Wil 505 2 )Y1 &5 S )
o S5 e ) ALl adt Ladlal J) 4y gl Lo 83 e s ¢ eandl o
O, el V) kS L8155 OLui ¥ LS sy o Lt 351 e S 5 ¢ 04 SI
po 31 L S0y 5l g L G5 pm Y DLV (g e 28 8 I Y« o il
S prt Ll Loy oo dotallys 53,801 33adt ol G301 Gt 1as 1) gy
1 G IR A oS pa Byt delin 05 OF (S Y @, U1 O,
() bl & O J1s g e &y i) dbin 058 a5 030 45 e aeday
ke a5 2V

2y celendl 1y o W G U gy (B G5 @ SI O, Ty
eladll Oy day V) DL LS 5y o T

£44




(s 4,) Ly J sty Lazmd

P4 - g~ -

0 : .4 JJ‘JJLGJ‘JJKUJLVJ‘J“JJ‘J)K' 3

:(L}:GOAJ‘)J}LJ‘

EYS ) el Sy L6075 Sl Ko cadts S )
I s 9] € Zopaasi azal ol

il 0B Lgdal 51 LS >3 Lo )V slas 35,2801 o Y1 oL
PN NI R S5 [ RO PR TIE SYORR XTI [N NPT VS JYWUE
RIPFI CHENN [y * S PTITRPE T RO W

W‘JWN%“@J@L;‘: ‘L,«Jl,cll.a.b-.x....\(ul;}
Lrasvy o] éLe,.s"Cbe@_LJ

Al Lo s ) pw e YA LI 35,0 001 (L)) &S 3 S e
o el ol Gl sa ahaadt ) aldbl 6T Ll 2hely L eledl e
Y I Adbl el oty :Lgé&&g?&ﬂ&h&i%:dugdﬂﬂje;wﬁ\
(o2 g sz

3l e O gl LS slacadt Jonae A3 (JLns) it OF L, SN LW 2may
dpio W13 S cinas (B3) 2V e el Jaat sl g 0313 I (3 8 < LeadNE
o2 a5 gt dad o )W e el 1S et of (Ut Lpany I
Tk (6 g B 9 jagdS (Bl LgSians (guanzy ¥ L (o9 ¢ puatl) 4yl
Opmas g BUI g2 55l y eIy 2,31 G Ua gl BLLLL o 6 ¢ ol
o3yt a3y Sl g 0 g8y Sl o A Jlad iy o ¢ 20 gkS O gole
15 eal) a2 Y s e gl ) g5 B 65 (gbe il € &5 gl (il
sl Iy ey @ ST alews Lt T €0 58Ul daklay 0 48

o Y LI s L, SN LT 3 30 ot (Lalmz) dladd b g L5 SUAS




o2 O (bl 5[y oy 2 (Yl 8)00) Ly Wb D s (g e 31 g
&L.u\).hj 4:—L¢.~J\W}.Ay)‘y‘ua_;ac?_¢.u c¢w\uh)ﬂgf$w\
ol i (6 gy sk S (Sl L) JL 52,0 (WG e il
ol o 50 ad puSaiy (5l ¢ et 4ol o )V 5, SN Ciay o B
JM‘OJG\}.%—‘ LLAU_.QLJUJU wL..J\) M\QM‘ &WJ&@Q&J
g)?-}‘,‘::...“ CJLDf) 40\)&);1.“&)\4.:.]:}) L)L?;J‘ Q‘eudbuauéJwéJw\
ot @ DUl Sl go J gond i b g 0 g SN ST SUS5 Y1
4S50 ¢ o V1 g (B ey pa bz Loy gl Y1 )51 s ) e

WOUPEEN Ry 1] Qv AIPUPS [RvA o ‘N {

e OF e YA ol s a3 gon allan b 0, SO ST, Ll
Mo OS5 ¢ el e 5 gm0 3 L1 55 gudl 00 10 591 ) W1 LI 3 3N
G Gl el (o dony 185 L N 0L 22 3485 ¢ pund) gl £ 248
0 e S o1 ol J1 sl e 5o, 31 ) dat Jly & a3 S e
Al Sy @l Ot (AE Al a a2l 0L 0 ey J5YE A Ut OY U3
el LeS gV et A 60 g 5Lt 0485 OF L) guaty 31 oy
rag S LY -yl

L7 maa] € Ll 131,600

s (YU 8,09) Ly ah g 4 celandl 3 L1 oY1 g2 23BN 0 4S
D el 35 g (3 (5B ye 50) Jib € o, W1 ) e 4 15ud celadt L

8 : et € g2l 130 S5 3

colandt @l g puatdl iy (00 g Y ¢ oladdl JI g8 (21 (B v,




gl o, Cias Jb e Y ¢ puaddl eliil J B Y o, JI U
ALY e L 5 2l ga o )Y b slendl adlay Juasl Oy ¢ puatl)
o g 8 e 2B oB] oy ¢ eaddl D ga 8 Leadl o)V i (6
gy @315 aD) pgh et JI Lal ¢ uatdl alal Wy g2 J g 2 )91 O 93
395 SIS 5 ol gt A s s domins o 45 ) oy Lo 3 ] 3 50
(P mmdly 1 s B 3 5 Azaly saelze bLE B e ol a3l e
33Ul ¢ puatl Cprs Lt Lad s 815801 50U DS 5 o) sl ga U3
R G g YN 5 2 e Baid SN e Jads e i)l et s Lty
S35 ISy (Legiamy (e (e LI 09285 g0 O 955 2 2 o)
BUS juiy B alall L e ALl Sled! Jany o skl D13 s,
SIEOYSESNPU PR PR PRUL L PSSP PESUOR-Y PRge g e M1
il a5 g1 el Cand Bl J) (o /0l ™Y 0) Casll ezl
o Cam 7 0lal o "7 0) Gl il ol e e 5 O gk O ol O gl
B Ealal) Lyl A Sleldl s Bt BaS 35y a0 I

Lia ey can ezl oo W1 B (o WS el elendt 3 o2 La e
—( Iy 85U Ly, Led ey (g a5 ) g (B 5 5alt 3 LAY 0da S8
O el I La pay ¢ a2 3] S — el e W pay
celendl I mo @t Oy ¢ puatdl  phay OF (o dasd 2,31

e o5 eladll 8L ) da V] Sl o ) I g o 555 @) L1 0l
b 8 e 531 6N @y, SUHOT, 5 Lasg a9 ¢ a0, (e il
o Jeli et i 30U b uS 5 A Abl- Yy Bl ey L Blanyyls
G2 I o S s cad el o ps L ik B, US55 LS (ol
a2 el s 0Ty celacdl ) ga e sl i I OT US55 celandt L
Aty s Lagin Jad g csledl oy (2,31 oo i sl 2, e
Sl SIS S Nl e Ll Lagin Jad y celandl L5 52,91 1 o meds
(Y s Bl G oIS g2 0 SUOT,AN OF o 3 s (53 IS

@@




a1 Gl g i g 5950 ) Bl 5 G By 00
SN Wil Hlaior! Wt 613 gun Akl (B (8531 LB gl

hwmwl&u|#;wlmeﬁ@JbﬂmMM|uﬁ\em






- ‘,/’ l;/ 1- T/
¢ L Ly L2015 )
[0 s puadt]

CLOLL Log g Lasaltg) +( TLaS) AT 53y

elaall Ll edly (T o pne (3 ) i lnall JUS
(La) 1 0 yeedl) JG 2 STy (s Sy el @Sy ot g s
PP cL;A};gb.;};w\’i’:di(l,-;)u—;&QJMyr.w\
(A s 2] € 3255 W LB B ot a5 s el
LgalSonl 5 Lasly Ju e Laly sddt 0L @ laadl jalally = JU 18
w8 JLS g o393y Je

ApEall G alt 8 e lawd!

ey U 6 @y SN OT a6 ele L2 el
O gaudy oy ¢ (slomd) 21 YL 05t 5 ol Lgis < piol g
(@l slendl) padly

= Lagin Loy o)1 ot glaudt Jl s Ladl el SliS
(A0 / k) (VA5 VY /306L1) wiol bl SLG yo L g oy e
(08 /0540 (V1 /¥ «(V/ab) (R0 /g0
(0 /blall) (& /aumud) (A 7 pg ) (Y8 /el patd)
(YAZY /00 ) (Ao /G, 530 (A5 YV Ve / o)
V7LD ((PA 7 3) (Y SLY)

dls gz g0 5 2 s sledl G il Oloedl S5 6l
Joais @ SN OTAN OF J) 025 (s 05,2015 o0 3 VTE LT (o




LQAA‘:{YL;JJ‘CLA\‘}UQAQJQ_LA}&) ‘yw‘f@_émub)vbaw\w
o2 L G asle 2T (g9 ol gmu¥l Jas (5 gd | e flS VT S
(U3, Ave)

oulms.uo\‘,wﬁ..g,‘mwlwv@m}m@wgltw‘;ug@
cn 3l pomsr ) 2 W o LS e sl e J) el s 15 (JLa3) b
1 (JWw) I
FE X TN PP JE LT e e G g
Ol ydad) Sy ST U585 Dl (a1 G eorpien 20 Gl (oI 3
e T s o E - _gegE z L R d
.[\r:g;«w]éu’c;&:ejﬁf.blalﬁwlg‘jja,x:;&:sjf&sm

s AG

=z S TR o /:, - . ,../', P R T ,/E
09 el Jazd 22 Bl hen e Al glo 25715 AT
AARPRTEFIHE 3 <) MTJ.»,

EA

Iy sal4... L/;L.L;g))_mc.....dlp sl

e (V19 10) g5 30w (2l ey cale diay L oda (e ity
¢ SN Lz U iy oty S e J g Billaze el ol gledt OF 20ls-
o JS 0585 colglandl U Jobs b Laily Ll elendt b Lo acas OIS L Y
ol S slandt JS' 5 cnnily — Lol elasdl ol o Lem g - puatly il
3y ¢ LSl bl yaslas cpn (A CSTSUy ool OF Jf @, S OT, 300 5t
[ s ctbla] § LS5 a0y AT LT 6 p 1 (Jlay 8,0) 6t d iy
' (YW Glonns) U gb s

I sedd] il 5301 B B3 s ey GAT LA G55

:(&L’e&a})dﬁj

-
-

To -] § . ety BT AL 55 35 )

Ao



o tn Gl L g Al ety ¢ dodadl GO s e (g
OINE] 4.5‘))1\}‘,\:_&“‘.‘) ‘L:;J.“ ﬁL‘...J‘CrAJ:.Lp £ (S 4w i‘lJél UL..J‘Y‘CE:..%
Ml Ly o34

Salall agle o2 slew!

Uy e s Za)l po ST 00481 e 8yl 6540 s U elede i
el o e 3 10n (0 olS O gk O 9o 4.0 XU gy Y8) &5 gl o) oy
DLt S8 Y le s (JU) Bl Y] Ly Y Dl J) gl s s
e s yanl Lpdan ey Le Ol Jan dels de uw 0Y 3y ¢ Ly Gl
o Spadte iy (AW b e o LS Call UMD gty 5 ydill ¢ pall de s
p sl Jp SIS Sl g 3l s 3,55 e Ll By 2 05 S
LSS 1S o bade atlt ) BLOYY @) ) a2 pamaS
sda Jltal (5 4y ¢ el J g 3342 Wl e b s I LA HLYI
05555 Aty b G a5 L STOle pat 5 oI oS el de g
Ol 2L A e padly @by Oy L A )Ll ol e o) 20
g Slaad (5l gahay c 0a,R o pld b U pr L B Lgle sagt
L,plopianll Ll Slaad (3o e 2 05t (3 dyy2 0yl
(Yl s Slones) 1Y) Lpadns Y g J) 3 0y ST ga e ] palaal!

. ES

6JL;C'$&%A;5J“W‘J‘@) ‘m_g ‘Z.@ALJLDMfEJLLGA
Lo b O g O g O g O ke all gty LgaliS sy (oS %Y+ X T4T0)
FERSUENCIR SRR AR PRSP ESORTHPRT GTHE RS SRLY




ST oLt 3 LS iy ¢ oSl mezndd Ll 8+ ) Led BUS o Loy
V&‘Mf‘}‘wmw;fhuﬁ;fd‘lww‘
Aorenadd | Ui a0

et oo L) (o s oSS el J] BN Tt Lyt o
(Og259 ¢ gusogly ¢ i ety cqully ¢ 2 Ny a3ty 6o las (i
otsdll e sde JBLLYL a9 Lpd G i o (T L Ol jlies @5 ¢ gk
STy S1ySH 0dn pn yany S g 9 ¢ pany ol Waie pddy I (LAY
YTy ¢ yomiin Sy Ll Lpls cizmy (g €8l g bl o JS o3 2l LSS
(Ll HU 5D Ol s olaSy < 85L1y gt

U gabe Cpmadl s Ll gy (5 lae) LgeS15S 0 3l el BLY i
STy il g et ey BL 535 LS ¢ (oS 0 s 0V.8) o 20 sLSUH 1
s (@S O5a 081VYL0 Ol a g LS pn oSl B gy (554 Lt B9 jall
S (b puatdl g 95 (LA (o Ladndo Blows o) J) 555k ke
oo U g3 B g (1) LSS sy il oyl el e Lpamy iy iy
NP PRGSO T RSN PO R PRSP N PR I EPA R
Je Lgh o Blun dasly e oms dva ) Ao gasdt slusel OIS 135 ¢ day oSS
e oen OF S8 Y 50k Hlie O il s J g &)l 38 - Lgd @5 et
S ol iy kel sl e 3 LG ade s ¢ Dt L past 3 gk
.\.n...w\t;;r.;;j.umﬁ)x(‘.lc@

« The Milky Way Galaxy < uddV wyadi 5 axe )y LS pxe
Uﬁ%ﬂ‘)—’ﬂ)*—é(ﬂ‘g—‘ﬁu*—bc‘w‘ L‘:"}‘-;LSJ-]‘J
H"Jé) (M‘&ﬂ‘)‘g{)-&.ﬂiﬁ) Hbuﬁ.ﬂL»._.! c“_é(u,.:-\.ao}.:h)
sy ¢ &8 g A Gl DU oy 0,8y b pie o At e (BLUY
Tt Lo ot iy (&8 g o SBT3 22t J1po (1) U5 2 aSea




13 g0 dew il o ey 038 n 1po 5 50 B LA RSN gty A iy e
RO A g

orn A el 6 il Bl ety Led 5,21 55 0 J g o gl et
L% (b eyl i 5 “%’J#‘WUJ%%@)’ o )31 & 483,21 0 3
slocdl (3 oy Lol ASClin LB (6 5 antl Lgiany ae (G y2 IS J3)
Stellar — Loaf Ol gy SIS (5 L5 2 (3 o g2l pany doly geanS
L LS 5 e Gl Ll 05 Cov o pndt (o 2255 (populations
G S lall ol gl e B B daline el dta e LA Joldt cp 5, 0!
ol e g0 yaxk S dInterstellar Matter — o g2l (s 33U @y G pn Lo
oo N0 o ST s oy 60 Y o) e L5 42 ol JI OB Sy ¢ Lgpisnd
A g3l J1 (S ySedd) Sl Al phisenaly V] Wil ySa ¢ pust

ey 3yl ge (g pis 5 A5 I Ayl e )3T Lgme £ 15,230 g0
(b 058 Dl el Uy 51505 Sle g 8, 301 LS 5 515
YO yony A dy)p2 Olyss Aoy e Llad) Ol ol adon @ 8155 (5N
iy b gLl o Ll g e 5, 63 Jais OF 090 5L (3 1 e g kS
Lgre ikl oY

cpandl G BB asW gl J) 5932 (5 5lath) (Aolistt 01 st
G Lty JUdly 8,08 oy LSS e gty W8 gt s oS J) (03
Jte o e day e Jf sk 1 epro-or proro-stars _ 31V & g2
pot oahsy LAY aUe pa Loy craoie paley €300 9a Lol 2 04d (pay
g b o1 il a1 3321 58 0 g airie el Bng 36 5,2
Lyt calasd 5 gl O g 3 42

52 O pahe cadl le Lot eladl oy 81,0t o 54t 5 Gt elade a2y
Ol A il s g aay 1,28 5,2 e ST lgan — Y1 e o
S oSN Ola Ul Lellsuy (Lastiel 5 iade et Olaad e ile




! e J) ol ol e @b A3 Ay B gl 3R il b sl
el o

« The Local Group « judoxeed! Ac goxalty

SByn pad 5 5E urte e ST e e et B (BL o) L5 2 and
La ks 5l «(The Local Group of Galaxies — ol y2val) L2 do yadly @by
= L5y 4w YY1V, 00 ¢ g 5luy 5T ene Million Parsec - S fe b O gk
SN e L5 12 Leas 2l L Lo gl (928 5 (0l e sl S V0 X Y0 AT
Gsladl 2 e slaely YK B3a2 b ol o2 s (gl ol 2
e L3s% B b Ll Sl o SToss e 554 05 il B3l
Lnh) s La

Galactic Clusters and o _-oldall oo ,ocedt 3gdioedlg o yxall gzt

« Super clusters

TR Sy i e e LA Lo gl e ST O i) syt Sl

il e o 2 Olte @iay U1y (The Virgo Cluster of Galaxies - ¢ )dal
oo ey s B o ST T (S e ke o b sk iy gl
BLLL S Glaol 5,80 Le sy (L5900 Lo 10T 0 0 0) &5 gall el
Ty s anct] s £yt o gl odin s ((SU o b O ke 1 2 5T
Lo ol 5y <52 el LSS il (6515 Uilss Lo Led (055 < dale
Od s oty ciallas Lo )o O e L8l y (o bl (py 4 )l >
LA S ladl oy e 858 b Slela e Uiis o e (g )]
L poust J) et U (Lads (B 352 g0 g L8 25 ) dpdl G033 s
gl A o L o3 iV Llas Led wlony 5 jomiin o 58 0516 e oLl
a5 ol 2l e boliel L, s g tdl a5y (L sh Loy ool aandl) Lo
iRt gkt el e BYT AN slde agy 3,2 BYTE 0 J) Juas
ol L, 552 @il L oy ST 0 gt b LpaudSs ogie andl 5ol




e 5,8 blaed o g0t ) e 098Ul a1 435 . (Galactic Super clusters —
L &3 e (S ke Ay

iy, 20 s gidly ((BLUNO,0) 5,2 L) axs (1 Al de pasdl OF iy
Ly @il G a2 ST 0S5 el il g p 2 Lt o 0 Ly Uad
e Sl @—2: (The Local Galactic Super cluster — ‘..E.:-SH Py
-c\,,,‘L;,¢J|@;J1yo,g,z:u,,u~cxﬁb|,u,;@“\;z{,¢ng,.:.A.|
L 15,2 lacs s o g (@5 gudl el o (oo 3,80 (6T) 23 e oS
‘J.QJ}‘JM&&;LHJ‘&&M‘OM cuﬁerJl(Lw1UJé)
AN Gl alasyl

s b s s S s e pelaall 4,200 gy &8 5 pid 5y
oo STy (LS4t i Ogka (V0 XV 00 XV 0 0) sum 5 Laslal O 4S5 dundaite
wbdjkx‘ﬁ_(TheGreatWall_ﬁh..Jt.hju-t) @l U oy 5 - et 21
A g dw O ga YO !

Ml 095  pedandl & 5 p2dl o BT Jl g e 1] 28U £ 03
T Ok (Bl oy 8550 Lw O e ¥ o a3 Jpbo iy 0 B it o oael
Slaed 0580 e 85l o541 5 0L oWl G SIH e sie Aitay s (A5 g0

J;.ELA}C&\JAJL@SL‘.:AJ&GL;) ch)ﬂj@@d&&rﬁb
A yudb e 50 el Loy Blall 53U ) geo iz Lgd (J) b 31 45,58 Ul )3l
.Q)Q\Q,a

ddas u.l.p «Nebulae .. t..\.....‘h Sl Lalsdl Lenil g C),“" J] zjl.byl.u
4Ly « (Inter- Stellar Matter — o gyl (o 33Uy Hliay Lgel il y LISLAT
gty 8500 0y b ¢S e U3 L2y ¢ (Dark Matter - £:S1.1 5
O S Ladb 3 Law gutdt Uty 35LL1 j gno ki n o gunsl 8y L




Blally 5oLl IS Canip 3L Lo slewdt o 8,0l 6 330 2SO o SUNH Ay
Y - o G D pall o (g (- LT a4 gy 300 1 2V
el o Liade ) Jo g 6 65 e Jaih BUI 3 50 oo J3T Y] 8,08
1331 W g8 Lw Blaagyly il 5 e I 31 0N Ol y L5

§ T AT S5l T sl 5 Sl o st el i)
Lov : 5] € & yalas

PG d gy

h o] € S 1Tl 3 25 Ty p

533 (ot At 1 5 Laley Loy sy @l Ladl ey Ui yoag
i Ly ¢ olandt QLA Ledins el (51 a2 1 ¢ et
ol JS plSa Ty (LS o blaily gl By «Lgelsl olae 3 Sl U g
Jeaidl (o e gy QLY S5k o Llias oy cLgils 3 5lne ¥y caygal 1y
Ol dgety L ol LS (8 Ly e} 35505 ¢l (0 S 0l e e )
Byl s bl o) il U1y oLV AU gl s G A S L o S
Dbl G o3 e Ledany ¢ o gl ¥ 50 30 OIS L (pman gedes e
OS2 e et ge iy el e Lt gl s Le SISy ¢ 1o )Y
Vi cand ¥y b oty odm g aisle g azelby GBIV AL O ) ,LsTl
‘wsﬁ;gcgvjs@u ‘sfv\Jg»\Lng&,sw\w;uas (gl
e Aals g S A Aadatey oLl Bads s ¢ pld¥ldnals dlodl SIS O
Iy Sl o o3 IS 3 « Ll bl Ldae




£l W1 AL 55T AN W ¢ poia (B o) AunS Tl shaall dwddly oy ) e
Lot ()l 6y Jaall (S W Aoy ld

plawd (B poonilly Ol yomall (uidhe



(Abell 1689) 5 mmalt o e paseil 3)9u0
bl B L g8l Sl L) gud

gy (AL A5 ) LT pimd A Asig 540 5 ymal 33900
Ausdladt Jaly ) guand pe lgasac Alayipe peaili (pad e

0V



o e 1 i N e padt 325 (WTFPC2) manal) 3y 4u0



Jog il ks b 025 3 5500

Bl (598 @l 50





