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God Doesn't Play Dice 
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y <ljbl 
♦♦ 

iJU) 

(dh(«<f> iUclfr OyiiLo) 

^U^ssJI cry^" cLa-® :4.>.o.l& iisas-lj^ 

^bLtti) :Jjj ib$sd 4sur]jA 
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<jl> I j > I J_a j 

(J| ..(jJX'Luj ^ fja JS$ ijjS'Lui JS (Jl 
JJO JS'g Jjiiil 0-0 JS" Jl ^ 0-0 J5$ 

djJLflj) ^jJ OJlP-3 j>o JS" Jl ..(jit (^1 
u-JJiHj cjastll 653-1 Jl ..jrua®a)l5 jJ5]aX}l5 ibUSUJ 

..^UjJIj 

..^5JtSLwl5 ^"ftl^wl iai^-l (.yjb J^flil (^Lfr Jjjf I 

Jllacl o^ Jig t^5>--«aJI (3J>ia)l 6^ Jl 
..^Uyi Jl ^iiszSi 

..^aj| ^slJl 

..IjLcOJT- ^l.LAfl.1 ^5^1 LAA O^AS iii-olssJI J Ijjds 

^Slc- 13-Q-pbo 

4jj^a5»JI Obj3jJI j-o JJ j-oJJ 
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p ) J 2 ) 

^Lojxssil elLa 
Ui cjeua»ui,\ jJJ bb5 ijib jl ljeua»si>\ ^S- cLiSM uxSLks! j-o 

0' ^^""'1 jl jijft jb dJb 
JiflJ .<tic j^hnitl OdA ibUSj <Us9-l^o I (j^g-'co ^2 
^Js- jjLUuUl ijj bj^l) (^JJI ibl^ip ij v-ul^JI (333 
ccLaS^I i^aJI (j j^JI IJ^o jaj ^bi djiJial bsdit ^jujjbi 
dh»i >^ iub^*3 O^ULo 3& jljJLsJI jx ^03 US' oU^JLs (JUbs 
LSbJlSLtl ^Js. dSSlULo (j i)jJaJj^ iu^wJJI djjhill 
ij j.ft.i>4il3 .jujbj^flJI ^IdS Jl^cl ij<a«J3 jJ3^uJ tU^cwSl^JI 

.2014 cLaill cbj*33 OlJ3^JI (j JuJj>JI J3UJ 
l4.ft.1Ate 3 4JI03I&0 gAp- ij dJjj 3jJI (JLLII ^349^41 AJSIULO j^o 
.ibjiaJI cbjAflU 4*9- (jlp-JJ US' cj9ba jjP Km.;." JSUio I4XJUS3 
<3^ o3iu<b sUftjJjj gh'i'mt £ Lo oyilo jUlC- j ^dS dill 
3UII 1 i^Li.'VU hipj;) 45**JI jvo Ol4'.'.i"i.".l <LolJi9iZ«il3 
dj'^lo JUsj] J iLad^a J 'U-bS JLteliJ dbl djAMj 
IJL9- ^JL9C4UII JJ 1 33L1.1 yI iXodsj 4)1 US .3JU4 4iUbjJI 
3) .C*9uJ Ut OJluijU Ci9uJI Iw)b dJ ^33 tiwJdpJI J40I3P3 tsjloJI 
3 Jj djSllteft 3 ^309-0 j£ ^1 j£ Ci.ft.i9 14 (jftioJ jU&ll CSjJ 
^SSyS uUjJ3 -J3V) L^JIS ebj^oll 

■ 40.40.11 OSI144I 0 J14J gbLoJLuiSlI 
ju«5>- clio 

.4ijS j3i OU^"-r fib33 1JAA90 - 4^331 fibj^S jr^-oiP-Lo 3>1.14g 

4jj^a5»JI Obj3jJI j-o Jc j-oli 
fb/groups/Sa7er.Elkotob/ y-SJI yjjW l^iCul saTeralkutub.com u^Syj ojbj 3! 
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4 0 J 9 C 

.(ijUi y diii) 
jb J5LL> ibjJLi. 1^51 C.i.a..v51 ciuISJl ajjt J OjSbj" Ui5 
.djb-l dJ Jlso y Jl^ui ^1 ^jb ijJj ^Laj 1^31 ip-jJJ iijiLi 

. jl^o ^1 J5 < j-oj ^1 J Jl^u 
cJijjij jl L^iSLf dUofr (j iib-j L^J Jlp-J y dlbuyi dyS clilp-l 
ii5 io 1 jii4)3 ^ijis^i ouyi dJif y 3) t_a»?ih cuJ 3/ ibjyj 

.Ijuasii (_7SJjO OJlSt) jl 
I^IsLmu OJIJI do C33 J OJLSJJI bJj" CJI^S IOJCLC 

JJIS j3Sjdjj ^lil -(bSjjz jtoyia»i-oJJ- IxJo ..^*41 jj'Jil bUA03 
jU ..(Albert Einstein jjlxAbl CijJl) ^jiLall ..5jLsJI aOA 
ISLjlSbo Cib^laj OLbjS (jb <1> ij <iLo ^yj j^yi 
j5bJI Iju-o jib-ill)3 cQuantum Mechanics ^SLII 
Werner ^jojjb jij^s) ^bil Uncertainty Principle 
jrb SjJJI J3f ds§3/s3 j3i5S^yi ibjw jl Jls ^JJI (Heisenberg 
j3i Jabs UdbJL»-j 0S33 jSLff Jj cIsm jS^ff y3 1 jj jS$a 
jy iojuS'i ct.Mx.j3 diftisM i^ojic jyo gjU)3 g33^ji ^£>^03 .>yi 
3) ai3»-3 3I ij&jvi jl (.yiste iJaflS oyU^yj ci5^ 
.dJS^ j3^JI (jb tiUi j^3 .lJuS'l ^ju^s C'b 

..lltf' (JJb (J3^J) (j y tjitbj .ijJI y dUl 
i>33Jbs4 jj^l jl djjJb- 4*4*53 js^Jl ^3^3 j4 y 1*31 
..tjyi jrtSbj' 4b*5 ^43 j£. bjitfls lo3i 141304 .^JaJb y5 ..l**4 

? J35JI3 Jt*xJI (3b- 1514 ?6(>3*1 J5 ^b1 1514 

djj&SrJl Obj3jJI JJ3 Jj j-O-U 
fb/groups/Sa7er.Elkotob/ J®"'-' ViJ?1' saTeralkutub.com i;^* ojbj 5| 



dJjLuiVI O^lj UJS' ^lj UJS' ..dAXA&ll d««nQ H dlij 
4jSJ$ Ojlho ^iJI ..dJ\jJb y dj| dLa^J Sjl^s (J 
dLuij ..jSJa}]^ ..J-obJI dlsss Lo J5 ..J^gc^uo 

yd, Jj ..iLf. (Jlg-j (t 05^1 0I3 c^jUl (jgOy! V <0)1 jb Loji 

y j^sui ..djbg.c'uui tjs- jsksu djy jjJLsJi ^39-5 jSLu ji dUSL^ y 
6jjl> ..jJijJI Jul layy-yo Jhy.i5 colstywyi js. js*SJ dib Jbj 
J*aij -eittiiU- Ui^J (dsUg- L^SJ3 ^3^ ..^*313 
.jys\s JiLt Ola Lja OlSyLgs^ Lib Ojisi jl jjSo jl 

. ji/l Ioa j-o b^a ^5^3 
(JOSJ (j LjjjfvSjj JaS j-O CljuU 0^1241 0jl J^i^b jJdff- 
<bl j^ ^Sjp-I (j^os dJJJ <)j)yo l^sSjw 0-^3 <Cib3y?Jl3 gslytl 

.Lib bb ,h< »nlb OOgCb lalo jfj 
^olj liui -(ijbJI (_yjjj y <0)1) OVULo ajuij c(^^lc. ay«jxo) bl 

• laJg 
4jjialll ibjSbll ebj*flJI ^3ic- 3-a> <Uc ^^ISLtl aJuaj jg-i to 
jyoill olb jyo^i) j-o-o Oi5 yls <Theoretical Astrophysics 

.dJ UU >■-'■»'I.)." yLSLl I043 c jSJ ^ yl lot c^jiLt Cols 
C0I3 dLAJo Ojla Lo bsja (jdl dCuiV) j-t- vy^gCw Ijl& 
jJii) JjlgCo JsV) ylc 3I ..JJJ) iolts (j cU-d) Jl jiaJio 

..jlSLAll 
jgb ^JbLbl J-ol5 J3j!jfrl3 "J^ ^-dbt-o Ijjgols 

.Ua y 

8 djj&sJI Obj3jJI jja JJ j-oJJ 
fb/groups/Sa7er.Elkotob/ y-SJI j=-C saTeralkutub.com u^Syj ojbj 3! 



!)Juj 0§3 jls- JS 
IEAAO 

(dJa^-^Lo) 
Jl dKlib oUSJI IIa J CiLgrlh>nU ^ia&o jSb OJUusi" 
(J<^lnVt 3& Jj Ci^JjLPuJI iJAbd twIAwJIg c4rfJjA)l twob?1 

jj, dJi3 (clo-u>Vl5 OlgrlhinUj OloISbJ ^AffuaJI 4S^&o 
dUi jl i^y-6\ ..Lclt CbS 1^3 gJUaj dj iys J3I fijab CJ15 

.dUi Jlsu CujUyi 5I iwdS^I (j C^-JI 
IEAAO 

4jj^a5»JI Obj3jJI j-o JJ j-oJJ 
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(1) 

J-lO^ -L-J I J J 

JL_J J_> 

The 'Beginning of a New Bra 

dj j&£rJ\ 0J6UI3 Obj^jJI JJ3 jj j-oJJ 
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JLL^-OlJ 
..1665 

jaioi (jU. Kfiuo LoJl^ OJtfo jl ^JJI to 
ILsJs l^U l^kaxkoi 

5A3 ib-lfllJI <ul£. CJaLm LoJOc Issac Newton jJjJ dljj) jSJ 
ib^la 5jis jio d.lg.uU c^gw J jis^ C^ii (JaJL?- 
.dijjii Lojop ill CaSjJI h»)L ^ ilssr JSLio 

L& <<LJLJi»- ^5 49-I&JI5 iias) 
(ih «»< ^I ^j-0 ^3*5 

ijjro^l j) Jli LoJUp cUU OJ^JI Jl Ujjiaj I42S3 
J3J1J jijVI J«»5J t^'s cjijyi ,t"ifl io"! 4ff-lilH JssffU (jllI 

.iuilsJI ..03011 j^aj gS^I (j I4J& tj.u.o.i.vJl J^ 
jojlj J Unification Ju»-3J ijiij J3) ijllff 14233 J dJo jl5 
(Steven Weinberg ^jUjj o^t^) f*" ^ ^ ccbjAifl 

:1&Jlsu 
tcU^JI (J Jasj (jajVI JASU c(53flll Jus^y ol^» 

«j3SJI Jl lijjlall Isulj |Juff-3J 
Lo (jSlI ^ysr l^j) <(jJ3;o 14^3 (^l iuobJI (jry^ J (jL&Jut,! 
illSJ cUlt 4la .1&LoJl9u*4>I Lois' isjJI J iili- ^51x3 uh?'i CJIj 
^jisr (410 ^SV I^Lxso (N.A.S.A. Lib) lUSoj^VI cLaiil 
Neil ^j3>aU5j) JL) J»-j J3) I3SLJJ3 ccLAaJJ ^4jIS3SL I30JLL 

.jxiLlI Js. (Armstrong 
12 4jj^a5»JI 0LSJI3 Obj3jJI jja JJ j-oJJ 

fb/groups/Sa7er.Elkotob/ y-SJI V3>?J l^o-ail saTeralkutub.com u^Syj ojbj 3! 



(jl ^S-jJ d tO .. djl^w.0 dtljLtb do IS \SJ 
.dJaLtcJI JL>Jlmi l^ifc 

??Gravity iuibJI Jasu <Jl6 
5JoJj; ioilpJI jol^S dl (>>3-0 jl Cols' 4.1^.^1 
iuSls-JI J-ojjj ^_a.S oSjjaj (j5o ^ -^3^1 (jSJI dSJJI 

.L^ ioliJI dJ^II 3I (Mechanism ^jClSCo)-!) I03 tja.ua.tl> 
<U3 ela- v-OjS CtS3 (^if tcL^titl ^ijlj (j jaJ j£\ JtaJ >oSt) jl5 
cbjAflil ^jjIj jrC^ (Albert Einstein jjbCuj) OjJI) 

.ULg j3^JI Jl I^jIS Uj^Jaj3 
SS._p.< 

..J3Stl \jS-$4S$a IJoi 
IEAAO 

4jj^a5»JI ObJ^jJI jja JJ j-oJJ 
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j <5 I (j-c 
ISJ->\ IL-LM)] J J L_L-0l?e_J I J 

ji d^i c^w < j^SLII icjvu (jvaSl (jA cjrfdJI ds-j-*i» 
«L<b UaffuJ 

j-o ojLSJJI dJj ^j3-J loJJLc ^LSSJI (j cbjAflJI cU-Lc uflS^ I3IJ0 
(j J-OJU 

g-oop-.tls ;L^JjlijJ iLwjJb Iju?- iLjia lls^A dJi jjSo jj j^Ub 
OjJI CiJb jl ^jSUI j-o jlJ dJjJ3 cjjftJiil V (^oisJI 
|»lol i-asj-o J <15105 j' I oj^j- 54x^15 jjbuiuUl 
jlS" cjiljCSVI dJif UjJaS i<G)i 4od5 (_rL5ta L-^to-t dJi5 tclolsjJI 

li) tjjSJI (j ^josl cjAd tejv) jl U) 
d.l.'s.iVi.k^ jJj^ j 15-w ^K.O.1 ..(¥!^5J5^II| JSLIJI dUJu iuSLpJI J^su 

.l^CSj cUIstll jo IjrdJ £jjy (j*" 
..Ja^aJb diSLm (i5^^ 

CiAlff-l (jvodUl jl -Co^ (^dljfvSli (joig jjJiluo jo- (^sm l^ojvSl 
.l^jlSo jo 

OJouMi to jj'jd jbl^ IflSj bsJs OJo-_^ ^jJI to 
- jJ5Aj- djV i)j53 I^JIJLUO jx ^y-JLui <^*5"I^S^Jl j) 
dJjJ5 <C>lsL4>l Ci.n.l.v.'Vl Lc^o ^^53 bijb'b 053 iuilp-JI jl j^jisl 

jodS 
eLaS»-b LA jijVI JSmmo -LOJI jJjd Oljj-oil IflJa- 

14 4jj^a5»JI Obj3jJI jja JJ j-oJJ 
fb/groups/Sa7er.Elkotob/ J®"'-- Vij?1' I^ooul saTeralkutub.com u^Syj ojbj 3! 



.IJ^ C^UI O3JLP- J3S 
.j^tisJI dJJi ^ 6j\jS 4J5Lu'>.O jisi) 15 ^)jUu*ujl cbis US IAUS JJSJ 

??liU 

LaJsj c(4;J1j/>o 229792458) dJ Jj C(5J5S JS-Sj 
JajIsJi 8 {^jsCiuiMj cjyiH (jl J19U d hji i« < (tuisbj 
objVI jo dsLu^l tyi yJIs cJys jyLo 93 dsLux gUaj 

.dUi JS ..UJI yy cyi-o-tu-Hj 
US CbUff-l Uil OOjJu- 0' 6^€ 
j-v.ttb j) yy J^S (Uifi- IJusu cLaid (j J^aji (SJ3^ -UIs 

.yiialo jric cyi dJi !!5L>1<.od'JI clais^l j£ iso'LJI deltaJb 
03^1 J c^ui y <^buAuUl oy^Lsit 4^uUJb cJ-AS ^<0 UIs U5 
..4SLb 31 b^lo llcw c)^ <03-^1)1 j-o g^jwl vy^uj jl 
yc djljyaj (J UktfiO jlS jJjjb jl IsJs dUi y» 

lioibJI 
(j UbtA jlS 5J djy idJLc- Jlu*50 V oiSyJ (j d-udj yi g-^i <dJjj 
ObLufj ^jbj <UJljS5 jj'yj OVibw JS (_rUssj oijS IS) (<LoSlS 
lAjS ^ly.o.S.H J$s>- USljLusj ySljSJJ dfljJI J djli Olj3-aJ3 

f^iil^lbi clty-l ,31 j^Jo jsil yis^ Luudjl yso UAjyi«o 
djL»- d^flj d-lS-uio J3I Jso j) jjlxiujl ijs^ bsljj jlS 

^UoJbJI 
Cui* yto- -U^Sj yjp- (5jjSJI cbyill dJSbLo l^jS j^ SLei- 
u*5tiJI jja jCUt hjMZ Jlsu jsill Jl ..^Lo^lS ds>--o 

4jj^a5»JI (wmSUIJ ObJ^jJI jja JJj-oJJ 
fb/groups/Sa7er.Elkotob/ J9'^' saTeralkutub.com u^Sy: ojbj 3! 



.05^1 i)bSJl5 

IEAAO 
??djli j^SKl (US Ls cc^i JS j^Suj ^-o ..^ ^SLtLiI 

.^lajij)5 jaj&s J$lo ..Ja^aJb 
5^5 Hj^liU <islol5 LsjIj Ijlsjj jb j^Luiul Ijj 

.(Spacetime ^1 ^^SLJI ^uujJI) ci-^S ijS i^o-m pj ..fjjojJi 
Jls -oU-o U5 jlSLojJI 3I- jlSLtlj jLojJI UoJU^J d^s 

.dtg^ 111) 4 0 i^ossSMJ JUJLSUJI JLI JLwi bjjf 
..dJoLuJI j djli JSJL) ijiaJiJI 

^jJI dJi Jio (^IsliaA 6jbt 03^' j' '5^®^ 
-Trampoline djjx^uj- jLoj?JI ObljJL^JI (Uit 

.((3^SJI gi**«dJI) dil& ^1 hi 
Jsimi$ (j L^a^gj ^3 <6juS duJiao 0^So dLu^ l&daj I^JlsIi 

fijSai Jaj jryb Cap-J Jioik/ jaAjj JaUb ^hmtl jl JiPiUo laJs 
.JaAP- ..iojAtl 

JjIp-JJ <dj4>l dJub djdija dddao OljS' j-vipj bidsu 
..(JL^jy JSbij 5j.o.1m(.o ^hintl dUi i_jU. (^guLod l^aSJu jl 
Sj^JI J^P- j5Jb3 bijL«x (j JJipsaj LbJiPiUii lads 

16 dj j&sJI odSsil^ Obj3jJI jja JJ j-oJJ 
fb/groups/Sa7er.Elkotob/ v^' J®"'-' ViJ?1' saTeralkutub.com u^Syj ojbj 3! 



OLu^il4l dUSj <^fa0.w.n 
.^LkU,) ^smJ) (j djruSLII 

jaJLai-JI uS^U?-) gx cJa^aJL) ... H dUi d.ct'aj dJj^So ^ 
iJi".b jl ^>SLff ^LJ^laJlj ioLojJI iLsuVlj ^m>JI5 

.^39uJl5 JJLo £Ui>u3 ^LmC»-I <U3 Ci.%05 3J 
jljjjJI -l^slb L-cuitU- 6j«AaJI jjlc dUi o^jA*. JbJLs 
Ojru^j) l^RUg (jifl OLLPU^I v-'■;■>»■; 0j^5Ul JJ?- 

.Orbit jlJuo dib ja<*u Lo Lo dUi3 ^mjJ] J 
^fcCQwwJl dS 1^5*3 41*5 V_**U*U jJtflX4l (jAgU.y gbUtuJI (jl {jjAg 
J j^Jj jl y&o (jijVI 4-oAAi ^5^" 5^ 
4Slb 5I O^ib dj^jisto 1^15 l^isbi ^ujd JbJbj tC>L**s>u4l dlb' 

.(j*uo.ttJLt 
633 dJLto jif j*>.o.;u.n J$»- j3Jb il vta5I35JI t(5j^-l SjL» 

42US'3 41x5 -4iol.»i.JI g- 4351 jj ^*5I^Sjl o4pul L^Lo 
^**<**11 OLu^UdO (jlj34l) (jlc jUiVl3 ^-*5l^SwH JJPSJ ^jru-o^sJI 

.421*511 CUJ j£. 49bUll j351l 
lb I 49-_Lw (ioibJl JuOj-JI ^3^a4l did 4jj9-Jj Lei 1*31 3I J 1x11*2 
-L& jbjriij j9i*2 lx*ls C*a*9-) 3I- ^*ooJ*ll cli*9-b jS**u jl 
j^ Lijib ^lid 8 Jlsu 49-3^ J5**i (j jL^yi LLxim JJ (5j**iLo 
itj**i ^>**43 bfcJi9-32 4J93AI db tejui jjliiuj] v**u9- .I^JLa*^-! 

i Kufllb c^bJI 
. Jsiilb i^suJai] ^32 Jit jx 511 jl jSLff V 

4jj^^JI Ob^jJI j-o JJj-oJJ 
fb/groups/Sa7er.Elkotob/ J®"'-' ViJ?1' saTeralkutub.com i;^* ojbj 5| 



^Lbuwjjl) djj.5.i.WI 4jj h. H djj jjhAb) 
CJaw- (jill jyk djjialll dJj CJiSg ^(General Relativity iolsill 
j^al) JJ vilti dsu diL&l3 c<ult Sj^us dJS ^odxJI 03^ 
i^Ahs^o cyi jf l^oJiS dSj^ jx. 1921 iLu> cbj^dJI J Jjy oySLs-j 

.dJ iLi?--) 4335 djllUj dJij jolxJI 3^5 clolff 
jx Luilj ,1 <i54»4,)3 J«JJ) dJi J5 JLSU gsiyi J jSJ 
3I SjS jvg jv J&'Si 0^ to 
Ssliajl tyi>3 cOS^fl dJi J LbOi?- QidoSl SJwJup- iisLb 

.Electromagnetic Energy dyuJaUexs^^SJl 
yo djls -dii JssS jA ijZj; 3I- dj| (jddl Jts- j-ojJ jl5 
..LbJlp-5 Lyljj jjSJI (j OJlpu cyjj JS >_n .n'i OJL9-I3 iijJaj jlSdl 

. SLwj JlLc JayaJb dto e&oj L^iSLff i>jia3 
..L^ssSjj yJI OJjftHt tb IJub ySo ^ c j^Sysj U5 bzxb 

ss. n.< 
dj^yCLui to yi I job 

IEAAO 

4jj^a5»JI ObJ^jJI jja Jdj-oJJ 
fb/groups/Sa7er.Elkotob/ X"1-" Vij?1' l5«-<ajl saTeralkutub.com u^Sy: ojbj 3! 



-2- 

ojJLJI j J_J Lo J-C 
IL-Lm)] J h-j I I j 

«5JuhSLtf| t^bu*uj| Js-o 4JLMI 
.djlsJU UjP ImJi (James Maxwell Jjj^S'Io ijujm?) 

jJiJttl v*t«Su dJi jls <Lo qJao ij {Jj^ jLo j3j-o Jiit dil Jas^V 
jiUttl (j jj'JJ dlax>3 icwfaJaUsA 

gU5flJI gjU o' d^LlJ ClVilsiO gjj) J^l»- j-OJ 
4SliaJI 3&5 <JdJl»- Jl i^uJaUatls iub^SUl 
. V ' p Aj 1 A " /V t^ r ^ A^ Us '■>■ 1" . 11 ^ H ..... til * ^ A^J t) 

OdiLsj-o J ojoJI?- 4iaj5 ciuilp-JI jol^iiJ 4sLia5l 
.JoS (j-o UjJlso ^sll Unification 

jllii disa Lo jl jlSj cjUjifb vjlsiftyi jjjJi ij\S (3jbu2uL(l 
jl dlilatl J io^-o b^asr $&> jUjifl 
jl5^ tCJjjll dQi (> iUx gruito^- Jtsw^ Ujjiaj 
(jas- 654!) dLb (jruj Cju j' ^ ^jU«ujI 

.0dlilsi4l dJj Jl Jja$d\ <U^ 
.duau^c. d.l5(.tLo dlLls LbJOc. (3^3 

IEAAO 

(L j&SrJl Obj^jJI JJ3 jj j-oJJ 
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d.lSK.M,'ua ^uTI3 L^-_o ^jbuiuUl )JD LoJUf 
.1 JlP- bjLOSM 

.4.c(.m.JnLaojj^SJI O^iUI SJuij 632 Jru (JjiJI 
ijs-6 Skia . .iuib-JI jx OljXI U^ojjfpJI S^aJI 
{Js- v_i.l.?.V.i jl -Jad2 LoL*s-l OSLaf- ^|jki>CMib- JS jJiftj 
y (j.4.fc>4i ijijyi jis1 bi ^cLo^LtJI 

.dJ5^JI dbb JJLg d.i.m.ii^I 632JI (jit v J-R-'cJ 1 Lc'J^g 
Otfjifl Jljvs-I (j»o biLuj?-) ^Lg (JJI 630/1 dLb tUL41 IJmmi ^Ic- 
3O1 j3-l Jlio .4io ^Loj'jl ^1 j^s liha«i 3/ 31 L^lo j^s 

dj| 
AjV tdjruj cUj) Jio llaJb- (Jjfvsy jl ylc jJiflj il -CJ^lf U^a- 
d.m.JsLlaojI 630/1 ^yji dili j<o ci^sz.Lg i^dl 630/1 dJoLw-o 
ju gxjo (yi/l OljJJI Ja^s»iO (jU- iJLaJI iisuiJI (j 6639-34I 

.dLiUxo JSLij 66141 C)L5jj9- 
.OljUl dLoLgS ^L«9-yi ibibtf Jadsw ^1 630/1 SJL» 

632 Li.g.ol Lyl pi'jJ 6juS 632 ^3) iuilp-JI jl JlO*5U Lb) ioJbJI 
LoJOc. l^Lo6Lf3 1^0919- J5o icojVI 6jSj) ^Llo id'?..mi J 
6jx Jojj'3 (jij^b ^iajjruu Lyls cl^/ ijJoa ^JS '6jS LJjjo pyOi 
^y/l d.4.4M.JsUao3j^SDI 630/1 l-lcuu CU63 il^lo jou j/3 (£^9-1 
,5321 d-cau Ja U»03 J^SLI I 630/1 ^213/1 J .66141 ^UiLg ia09-J 

LyV idl/Ju jsiJjj V LuSj tioSLaJI j-o Olj4)l OljLLg 
CJUS^O U*5L«ol djj' Cols' 002 d/JJ <C>Udj9jl3 OljjJI ggUajQ 

. joyflJI dJLui (j ^-Jax/I (Jji/I -bJ2 US- <-u-«o jjLuLul 
0JJJL9 iubj^ iuCs- 0121mwSI Oj^ii LoJut yS) 330^! OJLflsu 

20 Obj3jJI jja Jjj-oJJ 
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dljbio jjlciLul CJ«>- JJI 

53*444-tl Ij Oj^lo OlsU:^! -^stS LJ 
.(jru^aJI Jus-jlt Aj'^jls^o (J J^LaJI (Jl dji dj (5^)3 t^jjJI 

??IaJlsu Odsr 15103 
(Schrodinger ^5003^)3 (Niels Bohr j# jlu) cb- 
.LssJs j3j5*S4l ^Jijb-3 (Dirac (Heisenberg ^jujjL&)3 

IEAAO 
diLflj cUJbdl jyo it3x4^0 cb- jjJjJI CjLUjJjs- (j 
djjiaj 13-04X23 c (Heisenberg ^jdjjlii)3 (Niels Bohr J3J jlu) 
(jjbuLul j-o 43*®^! 03a l-i•.••>-! ^iL-gff- cbj-4all 4*4^3 

.<Gli 
l^jl J3flj| LxS*f3 <14*23 JlbJI j-o lc.33 CJI5 djjlajJ] dUi" 

.^3)3^ bS1 (x-iflft (jb Lclj) cbj^fl Cuis 
??iii43 

I33I5 (ijlJull (j (tJt,jyzz- ebb ^4.0.03 b^) J*)b4)l c^^b 
jJi*sj jU b^ ddUl ij oj^- jbtfl xbafaJ OjjJI jl j34Jia*sj 

114*23 0*^9-41 
Ol>3J3jdl) b3«>*4( jb-ol clj^-l j^ 03^*2 SjJJI j) 033^ 
jbol cljs-l 1413s- 334X5 <(Neutrons Cilj33J3*JI)3 (Protons 

.(Electrons OU33VS4V)) L^o-*.) 
Jj3*u^b OVdlsM C*3l5 bJs <jb*43.n (^yiUxtl ^Lsdl dUi (j3 
'bJ^' bS2-"^' ijb O-Xso b ib-03 J igdt jjbu*ujl3 

21 Obj3jJI jja JJj-oJJ 
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(jl <LukUx4l dU*J UaJj^JI ^jj.it JI ^jvi|3 
cCtSjjl tju-aj (Jj (|JjjJI ijjliu.y Jx itsoS l^J Cu*uJ iuibJI 
OljjJI Jajj jx l^j) jjS^sj IjjlS (jill- iLtttJaUaAj^^j) 

.L^wXj OljjJI J3-IJu dliJxu Lo ufljtoj (j llSlbl ^ 
jl ^ ylx jJjils ^>3 cCJLj-IJuj J&\ jjaVl CjJxsu 
lutfbj tSjjJI CjUjSLo ijjltti-o Jx OJtso lo uiIamI 
(Schrodinger jxJ053^)3 (Heisenberg jlijiLszJI 

jiLSJJ 6JxL»^ 
.UU jj^jj 6JJ.XPJI Ujjlaj CijX (^xll 

IQuantum Mechanics ISbJlSLo 
IEAAO 

ditXso lo JSo jjSUl jl jS$j Co 15 iu^tdl < JtS jo Uis U5 IsJa 
. djj^uo I^SJSjj jSj 4.oA:.n djlJo-lj c|Jd> ^ialo <US 

!la.tto dJi dttJ.".! ^SUI 5LJ5Lo CcL»- 
St AX 

jo ^ilx -(5j«ijl (53lt«4>l ^tLsd) jl JjflJ ^11 l^olSLus jV 
ioiSUl ^tlx tdSjjXO 3I do^in ClJx-l <U3 Jx'jj V tOyU^-VI 
^SLII 5lo5-to jls djjjj t(Uncertainty JuS'b^UI) ^yb ^us ULsdl 

■ijjp-l 3I lo dxuoij JailS Cyiodis^ill gSjj Jx jJlOj 
jC ^LsJ dJoJd?- Ojj-o Jx Lolol oLJI O^SLill djj CtfuS LaJa 
bijxdsl Lcxb difjj lu^ol 3J ^jlx ..dSlJx-l gijj jSU Vj jju.iM.o 

. jjiffJb ICoV 

4jj^a5»JI ObJ^jJI jja JJ j-oJJ 
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ialxsto (Quantum Realm) 3I ^lsi» J cry'5^" 
AjjOmJ Ut £39-3 V bUo iybjAflJI qyl^ijJI j£. loLf 

..gfLg ^5 jLu ^3 JJLJ ^3 dsry V ..(CjIaIPOVO-j 
t4.co.tffJI jf \ja$£. iJlo^ff-ifl 3& 4*3 JuLtJI ..ibLtcu 03cffco 
JjuSl ljccJ3 (jr«o JUiff-L) ^3^9(0 4^s OJtff- 03419- jl ^ss-e 

JJ t^ssS ^J^ci 4 4j| (j*su V jj5" ^4^- 0349- ^4LC 
dUj ,j filjj to i^flkffco J Jssitb vtj4iff- OS O3S0 jl jSLff 

ILcU^b ilaff-JJI 
.41530 C^JUI (31 49-3J V3 ^5Jl l^Jl^co |j JwOwtffco c^ui J5 <,jLatff-b 
.ibjiacfl OtJaso L-c.u-ff- Jolffco 445^3 L)ji- Vlio pSJ ^JLSI 

L^jjJ i£f4u«9- Olji jl ^SJI LSLulSbUj ^LwffbjJI ObLuffJI 
jl -^lo JajLff-- c-cLff ^utffJ 4jj4JI ^L4>l jo jisu jl tLajS 

Jlotff-I 3A dJi 6349- Jlolff-I j^l <4aS4b 3) 4j ^4Ja^aj 
4J3I9C0 ^Js- OiSLt 3! dbl ji_T4si^ t^bL^^UI Jibb* iLSUi 4ff-j4J 149- 
jSU gS^I jj dbls tibl^j^UI JiLsjj tLJoj 64tt d4ut9u JaJLff- gii 

!(3j9-yi itff-LII Jl 6jtfU jl 
I&Juiu Ij99- ^kuj' oldfftJLi 31 cjlffiC-j JLcw b&Js 3)3 

d-b t4JLfr LoJSo 34JI jtSjoil (tlsJI dlli J3 <3j4JI 33iu4,l J9 lol 
.jrci^j 3j5l d»49J oVU^yi 

4j19-I 39SI ^bJI dUi jl g.c4aj ^3 <149- SjSLill dLb jjLdcol ^Is 
Jj <64530 4ff-.cci CuuJ3 JLo4t9l 4*3 L3I J934) 3I ij£*€ 
J-93SJI J9 j4dj 4>l -^jojjl^l d5bcl| ^49 l4uo Um9- (^6^)3 
4SS30 3) ^io j3jf!Sjyi dtjw lo| tjOffuoJI jo iaflS 549-13 4fftccJ 

23 Obj3jJI jja JJj-oJJ 
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<tgfabuJI .Lsm (jl <U^g cdjjJI 
JISj <JUji9-l JJ cloU oJiS^o js- istkij I4JI 
God ^jUI (jo^j y <u)l» 1"' H 4.'coJ5^ Ij 

:451s <uLc ijj ^jojjLb J«9- lo 5^3 c«Doesn't Play Dice 
«Stop Telling God What He Should Do!» 

.(Idlsiflj jl <uifr 1—*»5J L5 opl jLjff-l j-t cJis^) 
jl dUi Jlsu duj^-l (jXll OljLx^-yij ObLutfJI JS^ Oj^lsl ^SJ 
(J -dlftl JuO is Jo- C*£*£*j ^Sofl ISLilSioO jV fliia^o j\S joL^'ol 
jl jastw ^1 ilj) lil 451 t53Z«4,l pistil 1^4-05 
Jl -Ul»- 45Is t^gjjJI (jLc oJlpo lo 
i-colt- ilac^lo 5I 4jjj?-J 5I SJl&LLo ^1 Cu23 ^5 .^5JI ISbolSLo 

.^5111 ISbolSLo 4XoJLS gSjj \hff- 
(^1 ol^yi j^ jjdSdl dLifc CJIj lo J5 jSb liA jSd 
dJ5 jSU c^51 JSjjo j^SUJ LojJai yJaJ ^Jl LSLolSL^o L^io js 

.4i)l jib ^iliJI JLitl J l^SjAUtf 
5I ^UJI jo bjJ LlttJlj JL4I5 ja^5ls t^lJUaJb joill do Lai 3) 
ilj 4£.j«o JlC jSd 4ff-lj JsCJuO diii£ ..4i»-LaJI 65^411 

.Vj^uS j£) 
!jrdSJl dL4 Jlj Us 

IEAAO 

4jj^a5»JI Ob^jJI j-o JJj-oJJ 
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r<xexe 
5»« 

25 Hjj^^JI 0J6UI3 Obj3jJI jja JJj-oJJ 
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djj&StJI (wmSCIIJ Obj^jJI J-0 Jjj-O-U 
fb/groups/Sa7er.Elkotob/ Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



j_i_l 

dj j&StJI C»bj3jJI J-0 Jj j-oJJ 
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JLL^-OlJ 
dJS^LuuO Isjlf AjS jJLImlUI jlS' twkSjil (3 "J^ Us^" 
isllaJI l^stojJ 4ZiAl«4>l (ZmmuJI 4XijJaj g-o iobJI 
jb-^l JuaoJI (jU- Sjp-yi Cul5 t^5Lfl ISLjlSLoj iL^JaUaoj^SUl 
^3 (JL9-I L^sIjaJ ^ cbjAflJI ^5It (j OJ0JL9- Ob-3^23 OlSj-iiJ ^JlOj 

• JoS jyO jOfflMl L^LstiU 
jjiUI J ^oJbJI ^JkibJI ^bl ujUI Oj»uS Obj-iS' 

.4»ILO 
??Ol93-i5Jl b 

..^b-l 
IEAAO 

(L j&SrJl Obj^jJI JJ3 Jj j-oJJ 
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I—oj * I o 3 o j j (3 L> V ^ 
JJi yJI 

4JS tLLo^ jlSj <<U**ajJb bl&ituyO (jjbu*uj| (jlS <OL*uSl*JI 
iLs-Lfl ^jU.3 i^oSDl ISbJlSL^ l^p-oi3 (^jU- l}5^o 

.iiAJuo U 5j^yi Cul5 
ijJJI g^aJI 0' 03^bu«j cUJsJI jl5 ilafJJI dJj 
cL)- 4j| JjdsJI ..Jaiis iuibJI j^ls 

! jliASlol (jb'3§ l^ul^o CjbL»*»- 
JeliLd^ t(Strong Nuclear Interaction) ^yaJI JclisJI 

.(Weak Nuclear Interaction) vOyzAfl ^33^! 
A 0 x*? L2dI ^3jSJ) ^ H 
Ob3jJ3;uJI Jysca ^yJI Syitl 3A (Nuclear Weak Force 
dJi £^*SX^L" J1 ^bgufJI dJibss^l 
(^c-biiiyi JJLpoJI) jx gjUl (Nuclear Radiation III gbdj^l) 

.(Radioactive Decay 
SjiuSdl 4^33^1 ejiiJb Lajj i^mj) ^3^1 ^33^) J^LaxJI lot 
CibjSbo Jajly ije 63111 34s (Nuclear Strong Force 
(34^1 elj^Jl5 I^L^xXit J)l ij£*€ J-i 1 in i"l t ..l^»n?> go 1^ in fl 1 6jJJI 
j3Jcd SjJJ) j3-)6 l^aay H^JSJLO C>b553jdl3 C>b3jJ3;jJI Jsso 

.C>b3ySdyi 

(L j&SrJl Obj^jJI JJ3 Jd j-O-U 
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dJLjUlJI L^L&wiaj 1^0 hj^SJI Hj33^^ 
Cuujjl (jliajjJI ^slsill dil^ols fioliil iUjLssJI ljjjJI (j 

f<uSU-o OjS^iJI CJa?- 05^1 djj Js. (Ernest Rutherford) 
&£>) L^LAC ^$£3 dJS Jlm ^dl ^33^1 dLiaJli 

ju Jajljfdl OjJJI cd^flJI dllj ^Js- 
JubLttuo ^ Lbljj ^xJI dUj dUS \£- ^xij JUJUs 

.Isxais- I^Sjjw ^33^1 C»ljli?tfljyi 
jl JoS 1^3^034 Aail3 <4j33iJI JjUiK) jx [a)iS UliJ Jls- lJs- 

.3<oljl2jl3»J htcoj?- CIAJI Lkioijj 
Lcs5 SjjJI J3-IJo 4.0.J I4J Cuo.J ioilpJI jl 3^ dJi J5 (j ^441 
.^SjjJI ^uJs Jj4l (^Jlsdl ^LsJI (j Jaswj 6J3»-3O l^il tUs 
03$^I ..03 14^-? ^>jllA'ol <Uouu (j iojb-JI jl dlld t_rLs2j 
loJuc jSJ cOclaSo Oljj?i4l3 1^513^1 J3I4406 ijs- ^JUI 
{Js- iJjoju y I4JI3 I4L0 Jajl3jJl3 OljJJI juuJti (j 

.i3^vi 
^33X000 ^Js- (3JI4I >-fl »n'i ^5jl I^OISLA tdijjjiajl ijuSjj 
L^ls ^Lo>-yi3 i33X»uo {Js jSLI cOL*jjj>Jl3 LoljjJ) 

.loll 2uJo\s- ^51x3 {Jas6 
jV jH 4o>laj j-o Joil ..iJLu4l 'Jdo 

tLjUojs-JI l^la 03^X1 ^xll biltl j-o 03^X0 1^513^13 fijuSj) 
.OljJJI ijuSj ijjo jafijj dJS 03^)3 

^oJl» j) jSLff *-3>su Jls-I it ..^SjOpJI cbj^iJI 3^ 
I^Sdl ISL0I5L03 4A*«*UJI ju 

(L j&SrJl Obj^jJI JJ3 Jj j-O-U 
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clo-LsJI CcLsff- is-jjJ J5o ^LgCLafaO jU U-^-o ^ojJI 
jol^S jl ^Js- joAj iolsjJI dJic-lflJI jV iJaUs^yb j^jLaj 

^gl jl^o J5 (j i3*laJ u' V^. 4?. .l-iII 
AmmuJ] qO djLJLpU JLs>iiw) l^JJI dUij <dv. . mi 

.^1115LjlSL«5 

i^gwLwl IJ&mj dUi ^L>5 iwlji dJL&Juo OIsg-tJ 
ij CulS <USL*4,I (3^3 ..jill hj&J] diLs3 ^gjJI ^ 
ju 6JLP-I3 ijjlaj bbjw^j* V j^ill jjil^latl 
ilaLsw 3I j^ls oli 5Jl»-I3 iijiaj (Jl (yi Jj cjrCUjifl 

.jjiijyi (jo ^ojJI 1^5^ 
IJlitl (jIp cI^.Jl (Jl^&l JiLo 

IEAAO 

..1916 
..J3VI ittlsJI t-J^JI 

(JUVl dlill (tlt pOS ^3^1 ijjiszjl LjjjyJI J ijs. 3A3 
cb^aJI 032LIII SjSis (Carl Schwarzschild jJblijjjliii Jjl5) 

.ei^iJI jiisu dx>>ft3 iajjlu (jjtuiujl Oililsw J»- LoJi» 
Jut (43»dL(l jl ..Juai> ??^3?uJ) j^jju Jji 

))S ??jLjbU j-oJUu jjSj)3 ^jjuaull HA JA ijZJ c^suflill j IJUJ 
.^JaJb 

31 Obj3jJI jja JJj-oJJ 
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I in t (^3 ^>gr.ifli".n ^ jaSMO 
Jflj) jvslit (j )Ju23 <^535/1 dJi clAjSys 
Critical ih£JI)_> U J-oj (j^a- c^Iia 
ylc djjJS j-o j6] Cjj*Ma\ jl dJi c(Mass 

jl^l» jl J| dUi i5i3J {jffojSi ojl3dl 
ih^9 4sl*J JldLs c^jliJI J3-IJLU d.tuA> bil?- <UMA) i^jLt 
5jrk»-a (Singularity) ayij ikaj J I4IS' yS^G dJLi iUl^l 
4jS*e V lid jl id-ji OJluJIj o^iiil jjO Cddj <IJl9- 
ojiidl) ^IhinA CIP- Lib j-03 '.C3AJI tbsp- L^io OSlsVI 

.(Black Holes cbjdl 
L^ijS Cd-li 0JL9-I5 4 ha i J 6j5>tl idbjJI iisliSUl9 iLSJl dJG jV 
Jji- ^J&MJ (33^11 a$Juj$ S^XPO l^vl?*»■ dJd 
dij jdO CtiflJ jl V Sff-jjJ -?4-u-4uJLll j3_^jj 
i-.juil (^31 h^iA (j IbLj tudj j-ojjl ciuilpjl 

!loU <i^VI 
jl Ij^uJj y ..1^33 (_roJjdl JL»Jb CjLS'9 <Usj3 iuji- ibjiaj 

.1916 iu, itjiadl ^J3 jJjLijjjLLii 
ibjjio iuji dtjiaa ija--o l^jl j<)'.ht I4SS3 dJiJI clolc jl5 Lsda 

i'$s3 cL^dl Olj3^add) OJuaj tJldJI J 
.il^dtl Ocl?- LA jA3 iJiLUjjjlid ^bjJI ^Lii«»yi3 gS^il) 

d.fatt'L4l>~ cL^dl o^fldl ^l^&l iU.)ji j cjdl Uij) VI Lil jJ 
^ils JULo (j (Up j_5JJI iuJipJI cbjdll jlsJI jdl jA dJi 
HijS jV 2umujJ] ??^JdCU«JU4i v^ls -(vt>J(»JI ^1) ^u>l Ci»u 

(L j&SrJl Obj^jJI JJ3 Jd j-O-U 
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ISLulSLo iisUS' jjo jSI oiitl 4sL^5 
??dJ5LH)l O^JJ Ja ??5jjJI j* jJital ij^yi e.caitl 

0U3VI jo ^oJo 5jl»-I3 ibjiajj j^ls j-o Jojf 
C^jui i_Lo5 LuSU 

ILajI juSJI jLs>ifljj!l oi^aj 
IEAAO 

4jj^£>-JI Obl^jJI j-o Jjj_oJj 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



-2- 

(i J j u j l-^-i 
jclc jjjJLs*- j^iiL cUisil difCttuo j6l cUls U5 

tjru^l jlffsfliifl C>ds- UiS$ cjsSJl )ju iijlsxa 
.l^j (j5JUsj (jlil Cib^laii) i-jijLaj 

(jLc IJJ?" dJLsjJI (diuMuJI) bjjJs 
l^Jl^oo) UjjJ ^5j^yi iLs'LJI (jjLcj ^5135013 
..^jjJI jjSLfl iJ^muo ylc 43JJI dlAJus ObLip- (^ylassi (^il 

Ilo^JLu gAjJI <V£-€ V 10^-1 
3I SjJJI Sjjao Silo j^JI jlffiijyi ilasJ j 
jlpifljl Ji«5 CjOjhitrtlg J^P-I L^Lp-IJU OAf (jAol 
ijl iiLiSJJI iLsuVI jjo jjSJl fib-iS (ULo i>33iil JjLoil 
jfCUJI ljjO by^ (i iLsuVI 
^5jJI jj^il ijoj ^Jlooj O^UjI CJIJU cdUi CJJ 
ju^JI jLpiftjyi djjJaj ^jdcUd .4^03903 4^)35^3 4jI(jVI 4S^zj 

.J^aaxib 4l)l jib ^IS JLLo (j 
Us«b3 <clj$JJ j^jib bdt Uil dJaffJ f^sta ljj£s j£J 
IJuj (jjXff- j3^Jl jl ds**M) ..jljAL«»b 5i3Siil 
.53SJ c>—'■'■^'J iibjil (j dj3^plijjV1 j 4jjIjj?- 

lJu ..jxjil dJOP IJlj (^jJ) 4Sb^i)3 ^a-oJI is3aAtl ^9s9tJJ 
J5 ojclc 

cij^ ^Ata^J ^joj V jb'5^' dlij (JlsJ) J 
.cLaSb ilsLoj 

34 Obj3jJI jja JJj-oJJ 
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.(oiUl ISLjlSLo gx V liL4 I^JUu 
O Is lid I jjSUl iuib-JI c J-s jj> Us U5 
qmuJ] jSJi jdu ifljjiaj d.a..g.'i (jLc ^utUI OlcL^jl^ 

.(Spacetime jlSLop))-) dJ^A^u Lo 5I 
yLc Issxw?- d3jju ijjJI (^aXs^JI 03^1 j£J 

jj jA«4>l I JLP- (jU diSLi uclSu ibjU^JI 
j^SJl jIMAj (j ^Sdl ISLjlSLo LoJlffCLull jJ bj| cjo-slidl 
J LoUr 05^1 JJVSJ gsl^U Ojjlio3 <Lalifffc6 ^51*3 ^hvv..' l^ils Jjj,l 

.loU jjflJUpto CPS? ^^*3 Ujl5 <Ujia3 
j3Sdl jl ^Sdl ISUlSLo 055^) 5I ^jJJ) 

dSj^- ij filjj (^jJI ^a]$}\ ^UaJJI ^ySA- juS 
{jAa V dj| 49-jjJ ojt-i>no ^Lc dj| i^XSLS i^LLo j^9 
5I) jlSLtls jLopI "^4^ Uo^Lio ^3 ^3 o^>U ^us 
jl5 lil Id dSjAO l^SLO JoSmJ ioL^j^l ip-J Jj 6^mA (jlS^jJI 
j-o^JU (^iao y <ljy iddA) 3I Jp-I OJlp- JaS gSj JS jjsw djJp- 

.OlalsoVI ^Ip- ^3 cdj'li 
tJaflS J^Ssia 3A Jj <dJs*ja OJp- (Spacetime jl^ajJI) 

.JSja dj^jj j&g 
j-o jg&J 5il4l j) 03Jdi2a;» cUi»ll3 <l&JL3ij C>^o OJjJ& JSjS 
t(Molecules CiUjp-JI) ^JJ I^aplp- (J lap- 6jJoa ^3^ cljd>l 
OljjJI) l^odf-p- |j jA^sl tSjP-l cljp-l o-0 03^ <iUj3 
Ol>5d3jJI) jii^sl cl_>9-l Lftj3Ju ja$J3 ip^'s <(Atoms 
CjU3JiSdVI) J3Jj" <(Neutrons Protons 

.(Electrons 

4JJ^^JI IwM&lj Obj^jJI JJ3 Jjj-O-U 
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03^41 to 55^3^ J5 ijo 3& to I03J CJLu> Jji ij$J 
??c)j»-yi dJj JS dio (^jJI 

duS^J^SJ] cbjAflJI ^jjIJ ^ ObjJajJI jja OJL9-I3 Ocbf 
j-0 Jtffj ^ - LbJuflSU V-.c^lU - djjiolJI ..ibJc?-Jl3 
yujS OJ3 bjiaj ^3 tlJub L33 ^9- ULox. I^XO jl tUlsJI 

Jju?- 
(L>jJsu^ lu^bj 4^1^*1^ 1^5 ^IszS LUp ^jt*>* 
v3 c(»5^ bJ jusJiLujg J5SLH IJj (3-° 

.Usp- J5SJI 
JI33VI dJ^tai) 3A l^lo Jl»-I3 <cU-4iyi j-o JLidsill bUj 
^oi^l j5bl3 ..(M ijjiaJLfl) 3I <(Super String Theory dibliii 

.(The Theory of Everything J5bfl ijjJaj) 3A JS^) 
4Js ^jLuj dliop 6^3 JL24I ij J5 L^iP ^flai»' 

lOLflJ jl JoS 
!<UjiUI ^uil 3& j^S^cfls 

IEAAO 

(L j&SrJl Obj^jJI JJ3 JJ j-oJJ 
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(3) 

j \—i3H i 

4 o ^ 1 6 \ ) 

Super Strings 

ObJ^jJI jja Jj j-oJJ 
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JLL^-OlJ 
djjJaj jjj Cul5 jj loji cb^kiJI AK-tLo 

vjrol^iLJI J5 jro Jajjj" (Unification) Jus-jj 
.ib Jj>JIJ ^LS^MS^SJ] cb^Ail ^ L^jj^LoJg.'^qiJ 

IJj Jlm> la3i blS ^SJI IS^jISaa^ <t>uu*uJI ^j-o ^jb^S^I cIj^jiJl Ij 
|JUJ {JiO- U^9b0^ j) Lo (jSLtj (U^yiffbO jUuJtJ (j is jJI 

! j5i»JI 
dJb C*»-j3- 4(3*353 ^b CJLP 05>aJ (jjJbj^l 0^5bxo CJIJJ 

!C»LLccmJI J 5jx J5y J5*U ijjiaJiJI 
liajlill jl^VI ibjiaj 

IEAAO 

(L j&SrJl Obj^jJI JJ3 jj j-O-U 
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4_) I J_X_J I 
..1968 

..ilaJI (j-0 ljuxt lyisu 
jjl?-) <io^4il ^jLi (jUajj jlS^ ..ji5 Lob jl5^ 

.(Gabriele Veneziano ^bj^Li 
Ubaj ioobj Cj^iLsM ijs- djjS J yUJI Jbj^kiJI dUi jl5 
CjLoLjj iwUS" odi- dlii^ jl5 431 ^41 ..OjJJI J Sj^SUl 0I5JI ,53s 
iffdS i^abj ilibw Jl diffo dils <1^3 CL9UJ jlS <LeJ3 

.(Leonhard Euler jJjj] ^dj 1^5 
SjjJI J SjruSdl ^52 JaJlo ci«aj CblJ iiJibd,) dUj 

I53I5 OVibii) dJj j) ^Jbdl J5 jvulOj^ 
^IKv.ml i/dbitl dlb SJLCLw-SJ .(^tfbj dy?iO jdd«J 
c&jifl (j 5l3dJI (33s js- j^SJ\ dsLidJI (JiLso jl 33bjli*3 

.iUolsdl Jibjjl jj jb^bll iijiaj JJ30 3& 033]I dUd jl5 3 
iLobjJI oydbsil dlb C*s33 tLiLid5yi dUd dj^di u**«u bi>d5U3 

.(Leonard Susskind dd*SLuiLi djb3J) ^Jo ^tU. dj J 
djj?-o j£ JiS^I .n'i oydb^,) dlb jl (JbjAall dUd 
jx- isob Oljljd^l LA«<b Oy^ddo ^dib CJ15 ildbitl ..CJUJj!> 
djd^o ■J93^ff- uLflJ LJLox 1^31 dp-33 ia,ljjJI (j jv5) ^^OSJ .J93^ff- 

ObLol dsLoVb h^s>J\ dlb .. jjjiaJI Ojff- iJsllail h%s*l\ <U<*b 
u*«*5>- t5jjld JSbid 1^31) Ibul j^odj tjklUSby^ dJLodll 

41 4jj^a5»JI Obj3jJI jja JJ j-oJJ 
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<-^mO d-«a3j cjmJJ diso ^J3 toJuf dj| j^VI J dlgua^l 
.O^o.im.1 dsLiuiS^I (jl a.fl.v.w <d^-o-&l 

dit ^J^XLui cdliJipJI jlsJI jjS^I kilJi d^uiU4b) 
((OJU?-Jl (jsl) ^ull Ca9U ^ls JULo 

IEAAO 
ibjiajj jj.u.cUj CUJAII j\S <OL**5zmJI J 
..djjJadJI SjrdJ Jjliuo Co IS 3 c^dLe^o^ IJ^ ^a-L-LS 

to ^Sjp-I 
Jj^l azjMj jiLo jl [&£-€ dl»j^- dLto jl CLb ilia djjialJI 
jol^ <rJMffO dLff-JUuaj ddSCoi jC CCji dLLig- cj^all dtjw ja 
jSbff ilj diLiS ibj Loll ilsSJl iUop Cliij^- ^5 - jjliiUj) 
ja ilJu ibul SjCsiJ b^jli <iu>a ^9 Lbi^j ja ^^toslll 

.jajJl9 ^LdjjVI^ JsjsJ]$ J^JaJI ^9 t^SjJU jjjJI dsujifl 
(jkiu dJ^^iajJI Cililaa9 ^ISjl ^ ejjLaj LCil dliA jlJ 
^!s>- (l4jildLsa9 dJjiaJI Uap- ^Lc JjJ plSjl9 igS^ diJlpbO gSldj 
j Ijl;9 (John Henry Schwarz jjjl^ j^) ^LsJI dp- 
dUi" ps*s>- jl oP>Sl9 td^uSbJl) L^Iajj9 djj^ill Cibd«j ^09 

.OjjJ) ja Oja jUa jUa 100 a j«-ol j^il) 
.^srjo JSC d3-i (j dlli dsu djjJadil cldj 

(J9Ia3|jj>JI) jjj 19^*1 ola-ui djsS dJ jSo ^ ^dJI c^jpJI 
iuibJI ^993 Jlj jt J99-d 9^9 <(Graviton 

dil»JI 9I cjpJI Jf dLJJL)9 <(^19^1 ^jdll pistil iS^Uu-n 
42 4jj^a5»JI Obj3jJI jja JJ j-oJJ 

fb/groups/Sa7er.Elkotob/ 00^' J®"'-' Vi.C l5<Cul saTeralkutub.com u^Sy: ojbj 3! 



^jJlj ^JJI (^wUsJI JSJuJ\ j 6i3iitl 
.i5j JJI ^j.'Uw.U ^Js- ioilp-JJ ll^o3 ^So ^ 

djjJajJI CJJ*3 (^Lfel&yb dJi Ja9U ^ dlti J5 JJJJ (JJl5>-3 
gAXSltl jA JaAS (jbjl jULc JA» dttcw#- ^iUail J 

.(Michael Green) jjyr JS0L03 jjjljdi 
iudb^ll JS'LLtl (jSb Jff- Jl jbjV) J-05 cCiLcbUin JJIJI J pj 
^jj-dl djdill ^^iDI in3 (j Ol J03 ccbjiajJI d»-ljj CJLS' (^^Jl 

^.35*1)3 c^LmJsUaojj^JI ^53 :iuib>JI yubo 

diV jl j&e (jil) ^>^1141 Sbfejto li<i5 ^IssS dUi jl5 
iu-dJI (jju (Unification) Jus-jsil ^3^a4 Jaw jl gUai«(l Ijp-I 

.^5Jl lSJjlSbu>3 
it^JaJb J3a^j cUJbili Js»- bs 3A dLli3 

. JSJl iij jJai biJiit b^3Aui3 < Jj^ C*S3 Jtsw (JslLkJ)! 
[The Theory Of Everything] 

IEAAO 

4jj^a5»JI oJiSLfl^ ObJ^jJI jja JJ j-oJJ 
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(3 ) I ijl_) J—LOULJU) 
?«U3 JMASU (5 jjl j^SUl ASJ ^5 (jlfr ..yi^ul ^JLiI 

?54 
IIJlsu jCLt JLP-I ^LC 5^ JJ cUa»- 

(Jl LA9- (jAisifl JLjJI (US jjLkSJ (j bil (_jStO 
jj^Xj ..|J«J 11 gSljJI (j 03^ gA owJ?- 
^JJI JiiiiLtl J5 j-o ..iflJlill jyo <U5 

.Jj^juo (J^XSL) d <« t «U«(L(VI L^j^SLs (jV 4JjiajJI i&jCuj 
j^SLxj 0jj>iO dJ5 j^SUl jl JjiL L^05^i«i 

.(Energy Strings dSllaJI jLj^I) l4.o0.iuj dfllkJI jus diuSij Ojrtsutf 
dJLoiujJ)! Olju^yi jus 4ij\u5 dliSL.tji (>_yJa5jj ^JJI jbup-JI jj'3 Jio^ 
jX^u I40C ^ISiuj ^yXJI dSliaJI jb'jl <0jIjXuJ)I fiJLoij ip-j^ cuuugu 
(jXfl dszuJaJI CilijSoo (_?!assj ^^xJI dilx^oo ^323 JtSojil3 (Jjiau 

.L^JlSLil Ijluo-^ L^SJSJ 
d o . lic- dJLuu30 duj^Aou.m j£. ijLt dJ5 jj^JI <i5j^-I djLss 

j^ l^Sluuflj' j) dsltall jbjl jjLflJ (^1 Cslo^uJI JioXoi 
Il^a^sj i^)\ 5^14)3 dslWl JlSbil J5 j^iSLLt Ijisu 

.dJLouf3 55ijJJjS^ ^u-JI <Ljj4 033^ 

(L j&SrJl Obj^jJI JJ3 Jj j-O-U 
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(JubJio jjSUl J5 i".c.lUv...l iijjiajJI dJj 
I4I0 (^dl 0135^3^)3 Olj3jriS<J^l3 CjU3J3J}JI jl 

.jirftfl il^a Lbj3JL> 03^*5 SjJJI 
Js3f3- gsl^l J (4^3 C4J^IO L^jl j3jLa*5u I33I5 jaoVI cUJ 
j^ifl dij JJ3 JS^3 o^VI (^JJ 4sUaJI Sj^o bj&ja 

j-o jl (^5 JJUi a»- Jl jrv«-« dAPso- 
L^aJLai' SiUJJ ^|h?< j^VI dlhi jj»o jljitol JS3 !5jat4l 
jjsto Jlsi; |j jlji&iU o&-6 ^0 c^' d^obj^ail 
iuibJI 3I 5^U>I Olji CiUjjjf I^JoSU jl < jVAMRA OJLW3 iijji2J3 

...3) ...3I Beta Lu 3I Alpha lill CjU-^oa- 3I 
3I diaui 3I dslb 3I OCiLo jlS" <i]$m) <j3^JI (j c^jj J5 jl d^ablaJI 

.dfllifffco (3J4»J jS^J jb3l j^ j3^lJ gSiyi J 3A 
Cjll»j^-3 JuaaJI Cjbjj^-3 v-uiaJI CiUjjp- jo ^3jiJI ilio 

!JaiiS iaJliJI jb^yi jljiAl diLjis 3^ ioibJI 
iuu*jJI jo ^3/1 dila- Cols' L^y i^ia-JI Co IS dj jJalll dJj 
d&uis cL; ^4*0 C)lS3jiJI ClsJI 3 CjjvuS Jlos i^SJI ISL0IS-U03 
^-al ^3rfa3flJI (5jjJI j3SJI jl &*■€ .lft-tfl3»'3 j^Sfl jljliil3 
v_-5I^S-H ^^Lujjs ^Js- juSJI (J3SJI JCo dj 3-C33 jsl^ l^JaJuLo 
C>LaL>jJl3 cbj^ijl ^^Xmuo jbaCI j\SI jlS dji3 cC)Ijj^4I3 

.d^ual4l OI3.UJI (J la3dao 
..ddljJI jA djjJadJI ^ij ^bjj 

IEAAO 

4jj^a5»JI (WMSCIIJ ObJ^jJI jja Jc j-oJJ 
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I (j' io < I djjjlaJI j b"^VI djjiaj juuju Ij7< (-iv in) 
ifjiaj eUJLc <4sUaJl5 OUj_^JI3 diltl 2^-45 

vSJ9 (JLsJl) AJJU] [julmi Ijsih< jl (Jl jIJ3yI 
.L«aL)j J-AA»io3 

ilsuVl L^iSb' jjj j^SUl J iJlSLoj iusLsl iLsuV 49-bo 
•(i>®yis ^.LfljjVIs J^kJI) 4S3jAtl isujifl 

(b7&3 CL^xjJj (jLc jjLflj (jifl iLsuVI ijji iJlSUl 4j^itl iLsjjVI 
il j5LI tjj^l 03^1 t-jbtki«<l3 ^aJ bJ3flP l^JJ ^1 ibuVI 
ijso jJiflj V iSj®"! ibul iyrs g-e 3' i' 
dli jl ^3^3^I J Ja0^,13 Sijjf-tl LM1I3S0 l^ljil (jU- 
iyu^>o L^&3Z«J ^3 l^SjjJ y LuSvJ cLo-o LJ) o>sl ilsuVI 

■ (ASjO'l ..jibdJI (jjisllLo 
^■^jL".m.o Jap- ^3-*i U**S oy (j3 c^VaS.j j»o (ji.iti.'> i^U. jJ| IjjJaj 3J 
..( ) ^lio jaiJI Ijub Jio ji^JI 3 J3iaH IaA JaAS Oi.^i ^ 
ilsuVI 4)3J Lu^.o.^ o^LaJI dUi jyo ^51 Luyisl gJ jSJ 
(jyS- i^oLsJI jl ..dSl^uJIs 

.(Holograms) icoljjs-^^l j^.aJlS' ibuVl 
ju J»-Ju jl is-jjJ Ids- ^Us-yll j-o IS) IjJLsu ..Jaa®- 

0^3^)3 C)l>3j6biyi3 OljJJI j-o i«r>>i>3 
^jjxo j« JvSI dLU cLaS j] ^UpJ jb^yi dLLi jl LbJuf Jlp-JLw 
^13!) j ..l^al^ 6iUil (jjasu (^1 (Jjialb jZQj ibul d)ib 
3A (3jjl jdlsJI JlsJI Jl isLiyb iuisbo ibul isuuj Jl ^l*sdcu) 

.^jUuiuUl 4-ojfCs) Lo iwctu^- 

4jj^a5»JI (wmSCIIJ ObJ^jJI jja JJj-oJJ 
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(jlfc ,.'1 L^l jSLff lju?- OjvS^aJI ^buVI dJj 
.bjiaj L^lSwi olsSJl j3-l J Oj^-o dLa L^uu 

.djU5M iLoJbl l^J Liul jb^VI dli 
IEAAO 

LoJa£.3 (J^JI Cub 03^JI jl jjJiiisaj cUJLsJI <JjbCuUl JoS 
(Spacetime) gs**tuJI ^>3^(1 n ^-0353 'CvwJJb ^buiuj) cb?- 

j^ls <43laiJl5 CuJ^ <Ui»- 4j| (jLc jj^JI J3-C3 
.5y> J3V J5JI J| (Wormholes Aj^jJI 

^^wJI bj& jjJjsCiMi Interstellar ^JLs JU&L«i 
.JaJlo JSLLi lL§i jlS 4jy iiUS jl5 ^JJI 

j-o ^sLu j) bijl 5I ..4335)1 <it^! 03^' j' t?510 '3^®^ 
Ja^JI 5A (JjjiaJls <4335)1 4335)1 ij dJaJb 
<jvaXi>4,l (jjjiaJI 5& L& 4JLc jj>6 ^biSbb JJI jJaJI ..^JLlu4,l 
5) 53JI Uyya»-I 4335)1 6®^ 3^ 03^ 3^3 
cjdaiDI jlSbo 4335)1 ^ bCb'5 'bUi 4*«*u Lo 5I Lois 5I L>5Ji 
dl)i 35^ ibiii) ^5^1 tdaJLJI jx jSLu^,) J^aj jl CC^so 

4335)1 t-^0 05^)1 jl U <^5^5jJI uxsill ^5^00 5& dUi 
ULfl-'J 6jv^ls^o lljia bulo 4.t«i.t ^Ic- jl 4)13 cJa^Ob 

.JaflS JSj2u5 ..^5353 J^-iu j5^)l j-o iS3^ ibuV 
gAMuJI dJi i^jSrSII <Up-U)l (J t53Cll i35mU)I ijjLt ..IJl»- 
Olsli^biH ua^OU la®- JJUJ JSLiu 3i»*"s tSjAii) o^b510 ti3^' 

47 4jj^a5»JI Obj3jJI jja JJ j-oJJ 
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<OUjj^J) ^59 
JiLio L^jao J3SJ) ^utAuJI J3S0 dUj ^5^5^ .4lo 
UjjJlS j-0 JjS^I ia«3 Iwt.caU jl 4^-e »iUi3 <^5li 

.Iwll&JLuiyi lJs- 
•i3j^>' gtxm.'JI dJi (O-ujjj' J ifljIiJI jlj^yi jja jl Las 

6' 6^-? ij&MJ (3j-o4>l iji^' gr-imjJI jyO 32^3 
^MtSr- dJij ..iLo-uOjJ3 <tp-ilol <4j|i J^lal 

(jL L^tu-i lyiZuidO (jj^JI Lo ^5 -isjialfl OLo^S 
caxmu^ Ju^ iJj^JI dUi (Jam <(^sjj| 

.iujJ djj\S 
d 1^ ■" A dLjfc t . ^ 1^ I4J ' * Ji^ j ."^ /*■ ■ A .'N^| ^r,rjj (J^J 
SJLS-IJ 4J^iaj j-o jefijj ij£j £ -2jjJajJI- l^j) IJus- 

.Sjlp-IJ iJilao 5I JLP-IJ jjjls 3) iaflS 
jl jaJiaj aJip-lj J5 ..dilXMo OLsjJaj j-o jjSLa Cijl5 Jj 

.LwAO Ldo jvjSD dJkA'lj J59 ilsul bjMt dL& 
??^9rftf>9J)l dUi JA- ei5 

..^19- 43JAUK lo 9^ lJui 
IEAAO 

4jj^a5»JI od^Lfl^ ObJ^jJI jja JJ j-oJJ 
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iJLj LJUI j 0 
jl^yi cUift jlJ j-o OLcoUiJI (j 

Cols' gSljJI J ^4»y ijSLLtl jrdSJI Iftj Orvis-iCo 
^bj JSAJ l^b- ij^-e d3tuo JS cib^laJ) j-o iJ*a»- 

i^O) dJLi 
{Type I ♦ Type II A ♦ Type II B ♦ SO 32 ♦ E8 x 

E8} 
CulS (J UiV iOjruS dJS.tti.o dl) Co IS ij$SjSU US Is&Js 
(j bio U-^-oJj jl jSU ^3 03^11 jljvjJij i3»-3 lu.lS.ttuo 
dUi JS Jou ulSS t^SJI ISLjlSLoj iu-cJI U-&3 <0^)3 i>jiaj 

(j»o j^So 1^31 JL?uul (|_UuU LI03 Uj) jiaJ3 4jjiaj jSxo 
??!5tXp-l3 4jjiaj ^>^3 gSljil (j Cibjiaj 

..CuapUu ilSututl jl (^i) dUi jlS 
ju3 ijl3il) ^j.S.j.g.ll (jby^uflJI jV -IjrdS j-oJutuj ^ d.lS.u'i.{) dUb jSJ 

^1) ibjiaj 2^033 OLu-g-ttuull u_fl ^ivio (j clp- (Edward Witten 
.(M 

Jj tloU dubxo CuttuJ juuoidl CjbjJaJI dUj jl Jli ^jJLsjJI dlli 
L^uLfr Jib! 6Ju>l3 iijixJ dihssto dbul j£. OjLfr gSljJI J 

Aol 
.(M - Theory) 

ObJ^jJI jja Jj j-oJJ 
fb/groups/Sa7er.Elkotob/ J®"'-- Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



JSLiJ ObjJaj jl <ulap-^Lo {Js. Ci\£ jl5 ip-ljv§l 
jljjyi 2j^al( ^3^) 

C)LJUill)_j LbU^i dJUsw ioobj JLCI33 (Jjjis joaJI ^As^j 
. (Dualities 

J>4A1I dJLstJtJ (>3UAAJJJI ^jaiLUIVI 3J& ^jAt.'gJ) ^3 LiixS" VI dUi 
0;3j) 1^33.0.^0 (^13 dJufc IUS3 (j iijJo-JI ObjJaJ^ 

.(Super String RevolutioniaJliJI 
Jl jjaAl (dLijiaj CuJb jl ju3 mi <bl ^3^341 (j ^41 

IIJLsu jmS. wA-I gS^I (j C*6s^e!s cijjJaJJ IJo-A- IJ^u iJLuA jl 
<uy idjjh;H (jU 5jru5 gjlo dJ Cuts' dsUs! JuJusJI JuzJI 
jl j^ff Ids- SjruS d»-L^ jljl&Sl^ iJboJdlj ^o-au -JuiJI- 
d.'Uo.»u' jjlt l^lhol cLii JSbu jjlc 4..,<,.i.'i j3^JI J-Ai 

.(Membrane) 
j3S clCi- (jlt (jiouij gsl^l (j U3l ^buLLuSl 03^' SjSLfljl dij 
ji03 Slio Sibtu l^ilS cj^^l jljiifcl Afcw JjSUf. Membrane 3! 
cLiA 3I isojii i3ff-3A j3S (j (ji-uij Lbl (^*4?^ 
(jLtsu UilS <jffu l^SjJu (jil) ilsuSlI j-o ^Sl ilsu) 3^ jjS) j3S j 
1^35' L^LO Ju^l3 iuiil 3I juljw SJlC- jx eoljA iJSLox- j3S J 

• jfu 
jl IaUsm j3^j jl jSLo4l j^ jSj3 £4*54*93 h^s l^jl eSj^l 
loU bjl^jo j3^j jl j^f AoljfvS Sll ^jASlI ^l3sJl3 iLsuSlI dUj 
jSl fl^laAml jJiai SI3 yUio SI Uji^J3 cjlSlo JS j Lj^s 
Jl 3I cLAall (Jljfts-I V UiLuj-l OlC>j»-3 Oliijj 

ViloLuuj <us ^JJ) Membrane 

ObJ^jJI j-o Jj j-oJJ 
fb/groups/Sa7er.Elkotob/ j5"1-" l^o-AI saTeralkutub.com u^Sy: ojbj 3! 



JUJlw >T \jb\js\ lJul iijiaJJI CjJiJS dJUb J5 13533 
lEAAO 

Cc«J Ul ..^15 ?^JlssJI jjS) (jl jl ll^ .u^-l» 
jSJ ..iiwMU dJ5bLo clto jl JLa^tl 

«L1«3 J| ^L»53 V l^iit (^J^) ioJ5 j^jSo cUJbill 
jbjVl ibjiaj clolt j-o Jls-Ij ..(Burt Ovrut Cj^SjI Ojro) 

.dULill 
IEAAO 

.jIjj^I dJb jJlJ cilJ ^3) t-9^su j) JljV cjiljtsyi ^3 ^s>- 
^JlujS) 1987 <i1mi 

. I Jw** lo^<o llcMi (b J3j)3 
huJis.] (jLc 33*^ IJlsj jsLc- JLp-V) 3^ cLaiJI j| 13a »i"^l 
^JJI Ijlsw j&z 3^ ^Ijisyi eLAaJI jl ciLsuVI iJUj 
..ilsuyi iJUj Membranes iLAi.] Js. 33^1 ibjJaJI «CudjfC3l 
3JLJ3 3I 3J3II 4.CMU dlij' t^^Lso JSlij3 

!)Jlssj 11 Jl 3S claiJI J i|Lc 
(cSli JSoLo) clolssJI cl?- dJlS- jua3 OS3) ^SUuJyi dJi JlSZj 
iutfjS l3Si^>33 (J-JA-*! ^31^)3 ((.yobl 3^13)3 (33IA J3J)3 

. isliaJI jlj'31 j3&t dJiSJ 
Jiff-13 jls <JU3 Jsr Jl llsu 1IJI Oli d»-L4il 
dJi J3 kSjJIi JSLi J dLuJij (jlc lj3$jio iLsuVI dii jjs 
..^jJIjJI asJI dJi J3»- Membrane Jl 3I cUlsJI cixL jlbVI 

diSJi 3kig-^k' cLLrJI dii jls tjjl^ll 49-L4iI >s-«f J5>aj Ul L53 
51 Obj3jJI jja JJj-oJJ 

fb/groups/Sa7er.Elkotob/ y-SJI saTeralkutub.com u^Syj ojbj 3! 



labul 10 Jl cUaflJI J jJjll JSUuS 
^03 4sm l3il5 jjjJI cUIsJl3 i^9b J3-aj cgS^I J 
Objiaj (j^uo-pJI j-o iutiJI ibjJaJI (j jbjVI 03513 JSLi ja^aJb 

.(Type II A) ^a> i^\s ob3yi jwtiLiVI 

03^ (jjLc jLogj Ull Lg dj| J3A;I iijiajJI <1oJlAj ^JJI 
^ib^JI JtsbJI (J 6»Jla*4,I jb^Vl dilSbw jru5 cLLt 
J^-I U35 JaPsJ cbii l£)L*A 035j j) gJL^ Cj^ul y lil < 
jl jb»-yi jiaJ J 6^-?5 bj35 J-o^sJ cbial) j-o 
Ijru5 Ijbidll JJ3I 4J340 43lb JJ3J dL.abyi dJl jo OJ-I50 

IJOJuj- cLAt JJJtff- 0351 
C1S3 J U^ubsu j-o bjtib jl jjcbiaJ) jJ 1^1 jSLg 411 
jbiflll JJ3IUI bbJuP ^UxJI dUi j£ iso'LJI 4SliaJl3 cjL*o^lxJ3 

.JJJL»- j35J Iju5 
iibjJaJI j-djj cLp- J3 jso UI35 035j jl ^*9- gilo V 
I4JL90 j5Lff y ^3^0 is Lb (0^ Cb»al jjcLii jo j*b0^b ..blul 

. jvU-JI CiljU-o j-o 4*3 ji**SJ ^jJI 1*135 C*4ly 
to dLto Jlj lo j5J 'lJu» dl*bo ij«o cj4>l J«>0 3 i*J>> 

•>5l 3^ 
^U*Ayi j-o jru5 cjff- CJLbiff- jb3V) is^lal jl 4^ o9>s4)l j-o 

.ijLPiO ^303-0 b-i.-.oO 

.ioib-JI jP l^l'Lbji 
IEAAO 

52 Obj3jJI jja Jjj-oJJ 
fb/groups/Sa7er.Elkotob/ b*s^' J®"'-' VSjt'-' saTeralkutub.com h-a^ Sjbj 5I 



-4- 

O i-Hr®' J-? 
633 ^JLSl ^bl JkJLoj <4JLui AJLI^J JUJ: 

L^lfc eSj» 
(_pX/l l^iV- I Jc?- itjS 03S ioilp-JI j I li ohvo iloicl ^i-j3 
ij JJ j-o Ids Ui' gsl^ll J ^^3 -5lio ^u-o-ttJl) OlSljSdl Ja^jJ 

^^iLJI ijbg.ol ijA oJlp-Ij iibLJI oyiiLtl 
Jlio tiuilsJI jjs Olj4l OljUU j6\ iLuuJaU&oj^Sdl 050)1 dia 
JjJsr dsdaS ^Sjj jl bjl5bob dj| 50) Ja3 oLflOS dUi 
O53 ^U- dUJu qulsZo c^^JsUsa LoJ^ilutl 5) j^JVI dj&a 

!jl>JL5«JI 4'VM ^yJLJ I4J5 iuajVl o^SDl iuob- 
^Ltu.J3Uaojj^SJI 050)1 jl ^3)5)1 J iutfbjJI CibLapJI 
l^il liuilsJI 053 j-o Oj-o jULo jLLo jLLo jU-o t^)b ^353) 
V I Op- JjIO (JJS dJ05 IWjJba 05)^5 isuuj 03)5505 J&-\$} ^3531 

.Oib^Ottfl jSbff 
cUisJL) OuuJLlb IJls- Ijrpao jlS iuob-JI 053 (j JuJuiJI oOstdJI dllo 
O^laj CJJ1JO5 jb5yi 4J>taj Oclff- <Sj^ 

. jtfM J^L»- j-o ioib-JL) dJS (jodaJI 
(jSbi OotaJnUao5j^JI 050)^ IJ-s- ib^S OuobJI jl Cu5i>3l 
.jljjyi jajl«T> L) 4.0i.?.o 5JLO L^JI^J5 (dobj*o)| ^350)1 
jl (^yls^ t4sUaJl5 oololl ^wLuyfl j5Sbtl jb5VI jl lSjju jso 
Jio 43U3JI jiLo (^aJI OLo-ouopil) (3u<jjjJ) (J5^4>l jij5y 1 
J5 ..005*3)) isLIaJI <Uo j5^b 3 jJI ^uujtJI 5O 3JJI Sua j5J50)l 

53 ^w-lSLfj Cjbj3 jl 3° j-o-b 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' I^o-^ul saTeralkutub.com u^Sy: ojbj 3! 



(53^ J-Aj jl 5J lilo jSJ^ (job 
js. U>uuif jU (Graviton djjxuuj ijilsJI 

i£J9-\ ilsuV V (j 
??WsLc J Loa&O 0jrob JJUAS (jsKj U dL»yi 

(0^3 J jlj^yi dj^iaj l^ioJkS (^dl <LeJl>MI ifljls S^iJI dLLi 
^1 L^SjjU ijrd\ 4SUaJI OUxmaP- ..ioib-JI 

^Ic 4aSlsw OiSUl J e-iS^ ^ O^i Ct*" ^iltl 
ij j-o cLial^ «1a3 ijffd (j 
..^j^-l il»l J (^j^-l jlj^l o& Ui^s UJlsu t—aPus-j 11JI JlssJI 
JU^-^I ^AAUSJI jA J 1)3 VI dj jJaj ^ ...»-•> ^OAAg" 
6j^- jlj^l jaaJj iaipjl Jio g^jiaJI diI»o j^l (5^' 
(^<5) OljJb ^UoLpJI dJj5 c^j3-VI OLwap-JI j^So j^xJI jIJJVIS 
c4A3 ^5 jjl JLSJJJI) JsaJJ-O J^3 ly- JJIASIj^JI Js^O (_?A/I 
^ulc (j«A» (^jJI cLisJI ^ J (5^ dJi3 

.4aA*aJ Jllff ^oVI ^*93) ilsuV 
^31 roV3 cd^l (3 i^3jjLo djuS^ ji.j*" dcSLo Lo(jl JA9uaIs VJLO 
j*3Srj dJi dsu ..4*9 (J*IA5U ^JJI CLmkJI VJLP- Iftdc 
OUmaaP- 3& L^Ls-IJj ^39-341 cltl jl iJoy£>S liyJoo clo is-Ls-j 

.Olj3AASljJ»JI 
Jji ..ScV4l (jjLc cltl v-i.'v.in.' dJi jlrj I3JLSU ..|ji»- Ja-oj?" 
(:LiLal)3 1^3$' (^1 5cV4l j-o IaJ/waa* sUil j' ??j3ia»-Vj 
J>A9sj (3 jJl3 tdJtiAxb (^jJI cLtijg.ll (^yi w)9j\U cd^S (j*u5u 3^1 
^A,tu.f 63AJ V j»si3 djjj ..iJittJI ibuVl3 03^1 

.LjJtsu 3I LtLt j-o ^p-Litlj gjjvdl dJloA^-l v-i.;.i».i ij3AA3ljj?-JI 
l^ilaj L5 CiLoji jyojidj guJbydJ^ cloJLall Cdag- jlSvSVI dJj 

54 Hjj^^JI Obj3jJI jja JJj-oJJ 
fb/groups/Sa7er.Elkotob/ v^' J®"'-' ViJ?1' I^®^"' saTeralkutub.com u^Sy) ojbj 3! 



olp- CJI5 dil ^j) (^yo-Lc JLJ>- ijs>iA 
jl ij&6 Cjlj52-k3l^!?JI 5I iuilpj) OU-L*(*9- (jl3 <^9-1 JLSIJ (j tS_>9-| 
OU-****9- 13j^9- 5) ..ilsuVI dJj go ULajl 05^J 

CLAUSJI jj^o Ojm.t.n l^^.'v.o djls juS JSOu iuiljyJI 
dUi IsJs ..j9-S)l d&Jb J^O'3 jOc- JLSJI J jbjVI 4jzLOJ 
035)1 J Jiifl yLc ..(J^Usi)) ^Ic. LLof' 0*^3 ^ 

.JbJ! 
.4Juo ^5ji-o j-ol dUi <dL*i Sb ibbJuo ibjJaj 

j5bLo -(5J^-I dj^la3 ^15- l^£) 
IEAAO 

^5^31 to Ijr^Si <JJui)b 04*31 Objia3 ^ cLois)I Jox Lo \j&» 
jb'5^1 i)jia35 ctols 0**5 ^ Objia3 ^ 035)) JuJsJI 
OIj^Oj ^JlOj 143b 05jJ cUis)l <el****til 0.<«.J iajliJI 
jl j5jOsj ^5 c^LJI (j ^4) djp^ C*3l^ jJil5laJ diflhio 
jj) j^5 05^)1 lift jf' Obl^VI o-0 Ois)l (J| ^Jb^5fl**tf i>jia*)l 

«JI 
.Steven Weinberg ^jUjj crd*^ 

IEAAO 
jOJI LOb j 143533 LoJb l4Zo^U> (0ijJ5 io-Jasi)l HjjJa*)) dUj 
gOtoto (j «Uit OJU9- 5jij*J 5^)519 j*uij (jl ^<)-I"II<3 143^559^ 
jx jv*SoL) ^L*9-j 14)5^) diloyb- I43I (j j-oSo l4llSLiua c jObj*iJI 
tjU9i4l (j I4I0 JiJl*)l iJbCLwifl ifji) (w*a*aJl (jx (^43 -OlOljvSi)) 
(j^ V JSLO djjso I43V dUi5 0b5i(l ^59-5 (j-o J^hil 

(L j&SrJl Obj^jJI JJ3 
fb/groups/Sa7er.Elkotob/ v-SJI ^s-L. yjjW l^oOjl saTeralkutub.com u^Sy: ojbj 3! 



ijlfr jJLOJ y Ltb- l^3>su (^1 JAM JSLiuj 
.j^yi t^lij iiJjJ 

^1- ^JjsJI jV cit-o-Lc iLJiuAs dJli- (j ifjiiijl gAj dlli 
.jlj^sJIj twOjjssSJIj 4la»-SUI OL«<L<l (^jle (y+A -^ic 
dU^S il^Lo j5l*JJ j-o jjruJbj^djl gdg (t dUi 

Ido jbidl jl Iff dj| yJLe J-odl 
^350 j^SUl Ob^dxo (jlt la lyl CtSy JuJldb ^3 lil c j^SUl 
Oj&S dQj .. j^SUl ^SKff- iJubl) L^dSJ jjdl dbi £JL£5 c^dl^S 

.l^sLiuKx*ul Ud" ^3-'3do 
(j jlJus-jJ^ jljr^iJI jljUsttl 

.ibjjJI Oiltlfldl JI?ia J ^sbJI 
CjbV^I J ^yLdbl djilj J (Fermilab oiLojr^s) jUsw JjVI 

.iio^yi da9u4i 
(^yOiiLtidl Oj^ d?1^0) Lo 3) (OJ^) ^ddoo 3>b ^jldl3 
tlaJa 3A dJi3 t(Cern Large Hadron Collider JJl^JI 

.J*s d-0 die ^Zsiam JS Ju5ldb3 

ijryfjjJuftll Olji ylc jbaSs-b diof. 6j5l9 ^$£3$ tGeneva 
bijw*<J3 ccyid) ie^u> ^wo doj3 de^wJ Lyb3j^Sd| Jy- 1^1 in^ dsu 
OUm^sJI iwlji d^Lo Lo Ctlo^Uu ^^IsJ 2uuS\sciiA CjIjL«-5 
3I ioib-JI I3JJ jl l^liaXu)) 3) bbJue3 ..L^ie iso'UJI 
j-o djl iyJL-e) SjiiLo ^iLadl dsu 3^3 032-3)3^11 
(MembraneJI 3I (j3Sj| cbiall jje (33»-y) ibu^U bOsu 

(L j&SrJl Obj^jJI JJ3 Jd j-O-U 
fb/groups/Sa7er.Elkotob/ J®"'-- yjjW l^o-ajl saTeralkutub.com u^Sy: ojbj 3! 



y cj 11)3^1 iijiaj CilsSjll CiLoyi djlLff dUi jls 
X^iaua Js- 4u3 dLui 

.ijUl (jOjj V dill j) "§&$ UbJLic3 
lEAAO 

S^i 

(iaJla/l jb^yi ijSJtJ 

57 <Lj)a&J\ oJiSJIj Obj3jJI j-o Jjj-oU 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Syj ojbj 3! 



mk 

ISLolSLo OUsljvil (j l^Juu ijs. dlp-loitl JSLiJ jlxAJo 
(^1 

58 iLj&aJI Obl^jJI j-o Jjj_oJj 
fb/groups/Sa7er.Elkotob/ J®"'-- Vij?1' saTeralkutub.com u^Syj ojbj 3! 



(4iSlaJI jl^yi Oljjj) dp" J^) 

^siacitl ju5Ltl j^Jlj Membarnes io^SLtl iiJiiMJ i^ujoop ^jLio JSLi) 
^It) 

4jj^a5»JI ObJ^jJI jja JJj-oJJ 
fb/groups/Sa7er.Elkotob/ -P"1-" Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



dj j&StJI Obj^jJI JJ3 Jj j-O-U 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



(4) 

Of J-Caw king 

ObJ^jJI jja Jjj-oJJ 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



JLL^-OlJ 
j-o (Stephen Hawking cgsl^l J 
Ijapuj jl l^clkirtl && jjjJI dJJ ^l»JI J jjjiLII 
^jbdl (j 4^uil Jtlff- Ltui Itui lyz.Uaj j i^Sjjiail J5 

jl diJLoJI (ijrolsjJI jx dL&U c^uuil 
4jl ^32 LuiSb (^ilc jLulJ 4^53 j-o dJjS jaffJu 

djig, pJSjJUu ..jjbuiuUl 4aj ij iooie <Llis j^5) j^SSJ 
jj Jlit) iJoi jl dJ^S Oijl la j^J cbji Li ^SLlt Joisl jls 
JUUil .LoUr jl (^Lai&ll J^oliill ja jdSJI ^Ifr 
jtk»sJI jyO P ^5 jACuo j-P Jyol^Jb jn nTxo 
jV Lcu)^ cd.co.b8ilI Jo^lixJI iSjrvS jco Jitl 11'101 y 
..iloiLflJI Ci^Um (j djLc U dJLj'j dsSlc dJ guSgjb 
idJS cLobiJI isUb ^iULII JULtl jl j5a»u^ :div.»o dia^-Slo) 
^hfcl jiO Jcff-lj dip- iLal! lu^lkkl Ja-ccccdJI J bbsol cUi3 
U5 [djjOff-] j) ..^jcicJI ^ijbil J cUJbill 

•(05^5^ 
..^■gio.cccJ jl l^iel 

IEAAO 

dj j&StJI Obj^jJI JJ3 jj j-oJJ 
fb/groups/Sa7er.Elkotob/ J®"'-- Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



qs. 
1942 jjL» 8 

jl5 -^SJualb- 3^ JJI <di ^3jJI (j JudjJI ^jJLssJI jJ^o ^3J jl5 
.Galilio 3JLJIP- ^JassJI JUAII ^Lsdl 0IS5I 300JI 

CJIS5 jl5 4JJJI5J cdjlji iU-nl jl5 65^1 
iaoLs"- (j jujyi 0I5JI CAJ^UII ^I5LLO tibJiihSLu)) 
Ai.tu.li.tl Cuuiji <^0)3 ^_JaJI juiji ..(Oxford) ij^iuuS) 

.N1*1Q1^ 4_i\> 

dtbol jSja J iJUl iuXbiJI o^pJI OblJu J L1L1I IjLlijl j^J^I 
..idtbLi^ 6jrU^u*i J-ol^J| Co 1^3 l^uS [mJo u»-b 63JI 15" ..AuJf» 

.ijjjj J C*of (jgLfe j jlS3 l3j3»o) 6>AJ I&Jlsjj 
^3^ J5 jojUl JJUS L^uit {jAj&i CJ15 L^xtlui jjjJ jV IjiaJ 
jjjj" J.ln" I ". "CM ^3byj Joljj) 1" 'j AI . I. < j ft*? 
.■l^,".gLu) (JtoL^ Co 15^ Lyj] ^5^33! Co.hq ..jlol ^ cJUji; tji.<.".«i 
^1^3 <LJL33 i^jLo cjiuuuuJ cr^l Sjfiij bidsi)3 

A0.0I (^yiuuJb fiJJLc 
jjUl CoLuJ l^lii'oI (1950 AJLui iobdl Au^bdl AjL^I Joo 

jl^yi cbji- ^JbjCsCb ^uLtl CoISj cdloi) 13^1 It3 jjlo ij3ijjbi 
clAsJI ^It I3JlsuLo 14 ^lio ..JoJioJI ^3155 v-*ouo AJ3C1 
J JIAO JifJI jLcjys 03-03 6A5 jo5Lw LOJI>3 K^S I3J^O 

(L j&SrJl Obj^jJI JJ3 Jj j-O-U 
fb/groups/Sa7er.Elkotob/ ouS^' J®"'-" l^ooul saTeralkutub.com LoiSy: ojbj 3! 



djj jLt'ua Ij .An. < (jjeJ (jU ..dljj JD5LJI 
.iuals-JI ^zujsJ 0 Ji5 Jlsjj 0^3^-3 

(jj cdjlsol J-v-ittu Lflj^s] OU-Lu ji5 dj|^3 o^l 
Jjjro JUt J5^w g^jl OJtssS 1^15 iLsJI C>lj4)l ^ 5JL»-I5 
Ojjjj j^LiJI 1^359- jlS's <15J3^ (j iajjutf 

•jAije 
. jjjxtl cjj?JI J JMM I3JLRJ3 oa J5 j-o UJ^MI ^t)l 

^iXAjO jZolSio 3JI1 L ■ ■ t Ju Oj3^ IS ^jJLuuuf 
ciiLsa jl53 ^3 iwJaJI v-^pbo 
4JL0ISDI Olff-jJJI (jlfr J-«as>- (JJI 5^ Oi 
4sr\»- Col5 taj^o..^) itsioL?- ^LXJ CjljJiaJI J 

.LuiLMII dl&Jio 
^33 ias'^b IJi) dj^SUuS] isjjsls- (j <LJ a^3-VI itmljjJI iluJI ^3 
jjJij j£S d^aj (^S^Lo jl5 ..djfejyoj (j jja 
OlibLus (jj cgJij3 JjimJ jl5 ^io ^1«JI ^llb 3^3 ..u**a> 
ij dias-Sb I JJ JJI ciss^ail L-U-UU ^Jijsoj (jiulSLo eiiJipcJI 
<10^9 I&Jlsu JS^LLtl Oalj ..dJj>-j3 djJul oLatl 

Oljijalll dj^l CJaff-V ^S3ii0 djLJ (^>3 t—*a*s 
.djru^l iloJuail ^LoLp- d^Jd 01*035^3 JJlfU I3L0X3 

Cj^Iaj3 j3^jaJI jaU jij-o ajoc jl5 gs^l (J 
Amyotrophic Lateral ^33^^) ^bJI uJLasjl d^—l 
Motor Neuron 0^.0.^0 ^Ul oij4)l 3^3 cALS 3I Sclerosis 

.Lou Gehrig 3J jij-o 3I Disease 

4JJ^^JI Obj^jJI JJ3 JJ j-O-U 
fb/groups/Sa7er.Elkotob/ a®"'-- Via?1' saTeralkutub.com u^s^a ojbj 3! 



oUoC'l JU3 JLi aIccmu Ijj di jijXI 
4zLoj JjLs jl5 iyJuo iyJi) 4^ugu*J ^L> to J*33 cj^JCci CjIJu 
itajb- (wiff- iLaS ^Lu CU0IS3 Jane Wilde J1LI3 ^b- iJSJl j 
jjj^l J |>»J [3. h-yJI3 (gvijry?- jJ)-} Jlsjj 

.<GLip dJj^l l^jl dj^k3J| Jls ..1964 
OLbj jloo^ 15^1^3 ^Jlij^oIS' (j 1965 4JLui l&JLsu 133390) 
UiJtsw3 1970 iUx ^3! C*9- UbJLsw3 1967 diw Cty^j 

.1979 djUti Jjjj) <33*^ 
cdjjLut^JI dj'^ISLLo Jl?- ^ISolu Lo Ijili jl5 l^cLi 
tiUsio jlS^ H djJlff- j^AJj g-03 ..djlj-o i^iP" ^3 cd.i.»i.0.i.)| V3 
jl5 0^3 c jjb- (^jLc isjSl3 Cols' <U9 JJI JSo C H iJ33^L« jl 

.cbj^l J jSLaj JvSI CAS3 dLco 
UjiLob j (Caltech) diflS J jS^o 1974 J dJf. 
job- _3 <jiLo job jlS3 bJipCitl CbS)^) L0J3&JIS 
^buS^ ..^J^Jl£Lu03 iJUaSJ dJuA^lj ijja J0I3 j| ClP-jtCS) 
J3I j* JL9-I3 jlSg JjlS ijbjru) ^jibw ^b ibj93 (33)3 
l^sarj UjiLib (3 dJu&ui dJLui I3-JUb3 ..gi 4oj^y I3I3JI ^111 ^Uil 
Jlib (gob 03^) 49- I3S89-J b) Joug ..(jb ^JojwlSJ I&Jlso 
tdlodl JLCLO jlCc- ^0^3^ g-0 (jb' jlS3 c^obbM 
4j| (j ^J&Lui 0^3 <4J3C Cis jjb- la^b (JJI 01333^4,1 6JS03 

.cLbJI J 6J0J9JI 1^0)3^3 L^jLuiIjJo 1CS3 Lftjjo 
jbloi jljb39- ^33^1 i^Sjb d>ls ^b- <3^o.i>i.O (j 1977 dCo ^3 

(JJI 0^3 tl^szJaj lop- ioJJJo Co IS <CmCSJI j 3^3?- 
I Jo3 jlob39- CJbls <^41 ..Jou Lo-fcS gbUS^ 303 l^Lo JSLLo 

(L j&SrJl Obj^jJI JJ3 Jj j-O-U 
fb/groups/Sa7er.Elkotob/ 00^' j5"1-" l5<Cul saTeralkutub.com u^Sy: ojbj 3! 



JLC.L4.I J3JO LT^ jlj'U^ 
jjLp- gro iUaS OIJo 1980 4JLui 1JI59- <6jyaS fiijfiij L&Jlsjj 

(jtfljftcl ^^JUsw 4j| JI95 (t^i-'Jo jlS^ ^uSjA jJlMMi 
!! jU5 <Uso ^L?- Ltlia dSilsJI 

cJLas ..ds-ijiaj '•J&sa 
j-o £3! ^1 d^s ^1^05 ^53) iu^lailsl jasu g^s 
I^JaSbu ^ ^3b ^4>UI >ri.i.»o jl5 0^3 cjdJl»- J-olscJI 

.ibbdl 
.I3M1I (3^?" yUl <U«J (Jao ..J03JIS' Cols' dj'L»- 

..4J (oSU^I I3JLSU 
IEAAO 

4jj^a5»JI oSiSLfl^ ObJ^jJI jja JJ j-oJJ 
fb/groups/Sa7er.Elkotob/ o5"1-" Vio?1' I^ooul saTeralkutub.com u^Sy: ojbj 3! 



-2- 

Lua_j I j-a (j-P 
d'.o.h:.o.lj 5jbj (J gtUSjA jl5 tl985 icw iJa..n.v.:.n J 

4l«Ty Luijj jsj to (jlc CjLp-j^U 
.djLff- (^SbJI O^oi 

i)LsjJj d^JLiij cdjLp- iJui JSLio IJC?- OL^XJI dJb- 
L^S jiji- 4Jb>-j4 CJ-05 Lo JL9J <j5&Jaj dlJLs- CcLaS^ 

Life Support Jl ^jl jjb- cLbyi 
.^-kp-jJI JiflJI j-o ^5*5 ^iLui (J 

(j.ftM.oi OJJLS I^.oajJ 4j>,k.'kj^ LoU' Ci 'Q^j O*1^ 
_fb {j&mO C I^Lasu Ijj h ✓>! < gLwJUj (JMJUUJI (jit 
j-o ib l^l d^Afljl J ^ 3^3 <Tracheotomy 
iwcckuj djj (JJ bjwLo J3-Jo 4j| cl3^JJ ^.o-tw.) 030! dJ^lp- 
iJl3^J| dUL4l JUp- jyo (_,?<<t-iH jjLc- dj'j^sjic 
^Jijljixol UMU Jl^j JSbij 4J3^aJ djla.a.jt ^i) 0^3 t^L&wiaJI 

iiUfr ^btoto jl5 6JS _$£■$ ..lolff 4^3^) JLp-VI jghaf 
49U3JI iLoJcs-3 cLbVI .J-OI3LO JSLiu ^3^1 (j cLcL*) 24 0Jl4 
jjrybj-o-o JjXo (_£I l3JLaSbjJ3 l3«3Ju ^j| 1^ <Lo3flJI 
^bbill J-i«l3J 4j| C>sa\$ <loUf CuiiSj <4^9 j^-jLui l3la»o 

.di.i.Jl jjyoj^o^l 4l*pu3 4X0 
l3itkssj I33J03 kiLSo^ol 4oh: o l^u CJiSo a ^^LsJI ciajUaA 
6Jlp-I33 (jjiMM-) 134x50 jLLt Shifts 3I Oljis 3 ^Ic OLojx-o 
JJI Elaine Mason 03«jI« Ojb] ^yi CJlS' J3i OU>jxJ,l j* 

.iubJI ^LkSyi Olj-o CJb Jlsu l^S yi 
67 4jj^a5»JI Obj3jJI jja JJ j-oJJ 

fb/groups/Sa7er.Elkotob/ ViJ?1' saTeralkutub.com u^Syj ojbj 3! 



^Js. 6i3»-34l jlift <Usr}$&- gSjiO jlS' Aib 
.Spelling BoardJI 5) ^^laj 

Walt j^SS CJIj) <to-uil jj^aS juff- dJl»- ijiaj L&Jisu 
c(The Equalizer 31 JiLatl) ^U-nl jJ^aS g^oUjo (Woltosz 
(j etfrL-o C*50 jljj ^JlpCLuJ jjJLu jl5 dJUi' 
3000 j-o OLois' dJLj jyO dS^klo CJLOJSJ J-0Jf jLisq <131 
tJjJlo jj'j^oS JlnJi AjIJlJI (j 0IS3 ..iJSs <tloJf 
jj^juubS 1J-K933 <j*ija^o jlS3 jLb I j3<f <i<f Lo jl»-J 
juslui ^iLo ^uS^ IJL)3 c^uS^tb gbu i^wjSjl) jijs-o 

•<<1^ j-o >S) J*sl3ill l5j3J<i^ l3l» J3fl-o olS3 
<US CJIS3 ciLSoyil <uSJ 03^3 ^J&smuj jlS jJ3.31.0SJI 
J»«a3 3^ (joJ tiJliajjj <USL L&jrvsj j^jua iub' 0)3^1 

.<LJ 3304,1 C)3^aJI -4J3S JL9- (jlc- diV CJ3^I)1J JiLaip-yi 
{Js- OjjJjJI JlOS lo Jlsu <2005 41ui (JI39- (J (jyiij Oljiij I&JLSU3 
dt-i..1I3J JsZiLi JJ3A30SJI I3JJLC JSLij djJul oMbic- dbj9cJ 
C>3«aJ L^OJ?-JU3 <d3i0 OljUl] Li JLS2J3 <0 JLP-3 <1^3 CJ^LOP 
CdL33jCSJyi3 JJ3330SJI dSjLi Oli3^5'-o CJLS JS ..^30^0 

.Intel d.o.JjgJI 
..^Ij 1980 d.'.uiJ gi^jJ I3JLS3 (j*o 

iw^uj fijUaJ V C<aj gjjJcdb CJlS ^*353^3 
J3S j-0 ^-ftJLp- J J^as>Cl) CJlS (jUI OUb-JjJI 

l-i-cku jloS3 ^3^3^ <iJl»- iwimu 1jrU3JLta4l lj;(atL«4)3 

68 Obj3jJI jja JJjxii 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Sy, ojbj 3! 



ij .6jS UjLCMJI ^350 O^bj 
(J bbjji jl 1^3 CJls jJ^T Ctlesjl JJ) Cjiblitl 0-0 OJif-lj 

.(I4II ijuJ dib dsiflj JjIpo) I^jI (jlft jvalflj ^>0) 
OJUt Cul59 c<tt)l 'J3J*0 O*00 

OUj dJLu SjrOJ CjLoIJlo J 6^9 Cj)j5-aj 
u-laJl (jUI 0^9 tdjjS <d)b IJ-5- dio^A Cuts' L^>V JjjL?- 

.J9^l o-0 Jl bs 
c09^*0Lo jCj| ojiiu gLuS^jfe Ijlj tOb-oUifl Obl^j (j 
L^JLwjJb 0IS9 <du j4U1)9 |Ju> 4u (jJi ColS •-L^-j I Jo 9 
^bi> lo Jl9-J L^JJau ib-b- J5 jbJu CulSg c^jUl JC09 

^9^9 dj) OJ^ Jts ^LkS^ <1990 dJLu 0-0 JJIjjS (j9 
03950! job Ojfiij bj-sjj9 ..dJ5 dJbbll JjJ-o LJL09 <jJoU 

.jbbj®- 
ijujtj 0-0 J9 <0^^? 0-0 ijjSUall (Ji- Juis*- 1995 iL«»9 

J9flu 0I59 (59) jbji j\S ..OsJbl 35®^' iuJI 
.«i»a»-I (jill SIj^I Off-jjJ JLflJ ..Isulj lib Ofs^ol 

jo dsSbJI JuzsuA ..2006 dJO JL»J fbS" *—-0.09 
dSSb yb ^Au gtUSjA g!?-j3 ..Ijiilli'^ J9yi j^bli gbgA 
5JUSIU9 Sjiiwoa 5U»- ijp-FH. <6ilb-l9 6^9)9 (jjb 

i^jibj) dAul (JIAS (job Ctjuo 2007 dJO (j 5>a> biJiajj 
Travelling to Infinity: My oi-Ju ^0 jlp- :dJl^jSU) J) 

9& JJI ^Ls JajjjI 2014 diu J I&Jlsuj <(Life with Stephen 

4jj^^JI (wm&IJ ObJ^jJI jb JJj-oJJ 
fb/groups/Sa7er.Elkotob/ J®"'-- Vio?1' I^o-djl saTeralkutub.com u^Sy: ojbj 3! 



(3-0 dj'Lp- iuas Jos*; '(The Theory Of Everything) 
.J.oAfl.'Jb U1S5 dffJ dj| J-JI 

OljLfblj diLTo iislp- oLs' 
.0^122313 

(jUI OljlsbVI 1^3 Lo ^Jb) jlS1 (3i o4^ 
(ti'LiIji JUp- j* 14^5^ (> S-Uji C>ljl»bl (3^" gsljil J gtuS^A 

.cli^oJI 03^1 ^Lc 4jL»-JI3 cL>y*flJJ 
(j d-cole- d-JJit- j^5l oJi) suit Ijalh* Cj-L?- (5^ OljlsuVI 

.(djj-toJI j^Ll-tujI) v-fcflJs ijiyj Jtsu ^Jjbdl 
(5^ OljlsuVI is^lfc dj| 

ijrCto-lp- J JloZU 4^03 
^Singularity iyu dkiij j-o l-U 03^) j) ^Ul d^jjiaj _ 
jl Cui"o <14^9 Jadj3 cli3^JI 034*11 (jit 4jbol3 
Hawking giUS^Ji ^lsi*|)3 <'014)3 4j)4j ij4*U 

.(Radiation 
5jij*a4JI 4j3Jl»JI dsu JuJbtdl j^s 4^3^ ^bjl diftp 03SJ (^*11 

(^4*31 49 ..(53X4U-0 (jlftl jSy dlo (^b?- (JJI jV 
" !d>ti 

!4*jJl9JI cL)j*ajl jlsJI (34. ^3l5dl C-93 jb- 
JL&4I j 144303^ 04 30)3 

IEAAO 

4jj^a5»JI IwmSCIIj ObJ^jJI j-o Jdj-oJJ 
fb/groups/Sa7er.Elkotob/ OiSJI yjjW l^o-ajl saTeralkutub.com UsSy: ojbj 3! 



jAyUu ^JasJI pistil) 

iLj)a&JI Obl^jJI j-o Jjj_oJj 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



dj j&StJI Obj^jJI JJ3 Jj j-O-U 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



( 5) 
5- 

dl JL* 1 I ,Jj_9 I 

Tvent J-Corizon 

ObJ^jJI jja Jj j-oJJ 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Sy: ojbj ^1 



JLL^-OlJ 
clij-uJI ^Sjro j^uLti J^c j^o ju5 
^1 to tofi dJLc- jj31 hi to 3^ dJi ..LfrjgSo 4*6^9 ^59^)5 
cbj^dJI J (Spacetime Singularities iolSLojJI Objisil) 

??dJi JS <tuJv (^jJI to ..iijiadl 
..L^^a^o $£> I Job 

IEAAO 

dj j&StJI Obj^jJI JJ3 jj j-O-U 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



ujLXJLJ p(j-c 

CaSL^JI J5j V) V :JiVI ^1 
<LJdp- (j ^JlsJIj cLaiJI jja ij^il jlXw ^Js- gAi> ^JJI 

.Sjcaj jh>y ijuju (jic jisj ..i^»iy 

jLnJl3 OljlnJI j-o Ijlp- 0jru5 i^uo :Jlill 
Olp-Lu-o „U**^6 jjS JL^LO J L^asu go gojpui' 

.i»L?-l V ??Uia» ttiJ&iM) ^JJI Lo ..j*flJI ty»>o ^U. 

J^sCC OlJL) J3 ??jjjJ Ja ..JjljiJI J IJLO \^±6 ..jAOJ 
JsSLI J5s>-jd) J CJIJO L&j^Jlj JISJI dJj ..5j^a«s JsJ Jl 
Jjb ..jl^- 55^1 ..^51 (J^Aj go dLuloJj OlJJ3 cjSI 
5?Jl»I^ Jo^JI dJj jl ^1 dJjj Jaas Ul 

!i^*frjdO JSL«j Jj 1 jjo 

..jNa-JI i^o>o ^jjU- OljLfiAjlj 4^333 Obif-Laj' :g>ljJI 
4j>j^ (jjuSLo bjvuS' ••j&\ [J&mJ Jjljii OJIj Lo fij\jSk1 1 
(Jjl ..L^oa) go lt^u)lbbtl (j OlJj JiSUI Hibjio 

.^*aJI ^yjj-o jjSuj Protostar 

Li^J I ..dLuiloXo 3I j 13^0 ySr ^pcJI i^jAbolsJI 
(jlc 4j3^j Oljbiflil ..jJiLuua >c dlssso HjSjja (J 4J33-JI 
..cLaiJI Uj) I^^Uj y <l5iJ9 C>5*s Oi^ c^0^0 

4jj^a5»JI (wmSCIIJ ObJ^jJI jja JJj-oJJ 
fb/groups/Sa7er.Elkotob/ J®"'-- Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



lilfjJa UJLsj J3 (JSSU jljiiwyi ^ IJlU dLtilo^dl 
Jaao (jo jjl^l ij^e (Equilibrium)Jl 5) jjl^l 
I Just) gSJj (^"s jS^o j C>ljl»ll 

jSyj 5»o OljJJI •—>A»sj jx 

Jjtf5 wXS ..JjIjJo CJIj Lo Cjlj^JI iA^I"I.U 
isrjs*]] ajl^sJI) jl (Critical State) iisrjs*]] 
<lsw> Ijuj JJlj (53><JI ^LoJuV) jl (jiAg c(Critical Heat 
Sjlj^JI (jlt-i^l <^3xLub J| ^suJI j5>o j J5»sJ 
^lol j^ll jjo ij-jjJ ^hioll j )JLJ J3ill ..C3*lall3 

Ij, Sjlj^sJJ J-itf3 JiS j^j ^ 3I ..(jiLJLg- ^3 
(5^ fi^) Ji ^5 J3ffCd3 ^OjSyj j (533^11 ^loajVI 

j^J) <uSj3 ..(Brown Dwarf 

>SJ I |j'' in < ..dj^x cAa^cuo j jVl 
U503 Sjlj^- (Jilajj Hydrogen Fuel i_ru»-3jJ^JI ^333]! 

. jCu*JI (ju^U, 1 >cti U j.o.".«i.< ..jvsilaLw 

|jj ^9i*ll ..ilfljJI (^ |jj (^1*9'3jJu^il 1^33311 : j^jlifl io (i 
4l39q IJlj j3)j^JI Jt»3 ..j3)j^J g^bll ^3*1*311 JJ3»!J J 
jSya J Uuj" OIJj jjl3*ll ^j-o iJb- ..JojI jvsUal 

.^9uJI 
ills' clijjl ..Jjlj^j jjl^l ills' Jl^UI 
..Ia5s*9 ^*^1 iuil»Jl3 Oljlxl) JaR*9 (jju EquilibriumJI 
O^lfloxll O33JI ijuJu (J3 td.i.u.a.'i (jlc jL^jyi J |juj 
Ijl> ..Ojfiil Ujwy ibjJ dlss^iJ OIJlj 4j33*" 

. j3SaJI J (Red Giant jasA J^Up) 

(L j&SrJl Obj^jJI j-0 JJ j-O-U 
fb/groups/Sa7er.Elkotob/ J®"'-' saTeralkutub.com u^Sy: ojbj 3! 



loJJLc. CjJ&md jjjLWJI CJJS :(1 j%i\si3\ ^^■'■'■ 11 
.jJija] 3I LUw.o.tti ^9- ^9- 05^ 

^-oLs cloUf saj dJs- JtAisj >5jJI 
Jlj to 4j£j 05^° 
^0 ..ioil»J)3 Oljl»/l Ja»*s JsiJ jjly 4Jl»- (j 
^ool d-c^?i>3 <jjI3L03 g^ol 03JU J35O 6333 IJo C-33JI 
|»js) ^J5a3 Uil JLOas.] ^!?'"s' 

.(White DwarfjAul 

loJJLc 3JJLLcwJI dUS CjJS*J :(2 3JjlUu4i) gdlssJI J^-Ltl 
Jjfl 3I lUM.0.ai g^ 1,4 ^?uJI 

4*33^11 cbj^hfiJI J dj 30.1.0 g^uoJlJI ^(9-) 4 III 1 
^919- goL§ ij 43310X0003 Solar Mass 4ooc6o*JI 0 419-311) 
if Ijijol^Jb 4Ji£. Jxlo gl Joif 0^30 djJ^soo .(^39iJj| 

!!(Supernova IS33 JJ30JI jL»A)I) "bjilj 
ij gl g^s jl9ifl3l jjJl 3^ iJui 1933 >>30^1 jlpiiSi 
4d£. jiLaJI 0301)13 djltlxdl i^Jus jlo gl g5of3 <g3^j| 
OJ9-0 1514 ..dlol5 6j9--o (3i>J 133^ gl d5>-j4 

??dJi 
t^jsuJI jSya J ^309-33 Ju^ll (5331)1 ^333)) ili3 JOp 43^) 
4lhf IJuj biJilt3 ^3l3l)l JJ390 (j 3^yi IJLO 
(j ..6jSjA (Jl 4lll5 g-o cljp-l iw)j«li53 Jslllll (j 43333 
Jo9d ylt ^9sl)| 1^X0 3JLL) y 49*3^ 3S34I Jib' jio ^jlftl" 
jlpidil dJJo O Jl9-_j 131^3^1 (j I JuJ3 liLoLs-JI 4^0 j Is- 633 
ijja 3^3 <0333x0 J35 3l9ia3l jJI 3a 5jJI (333 3J30JI 

4jj^a5»JI ObJ^jJI jja JJj-oJJ 
fb/groups/Sa7er.Elkotob/ toiSJI 39L1 iojjsJ l^olul saTeralkutub.com u^Sy: ojbj 3! 



(^iJI ^153 CJLWI 
^i>§)JA j!J3- ijjo dUi3 ciJLoJj j^SLfl jl cUIsdf CJJ5I 
cslftj ^5AJ LLJ <13^5 cOljlpiijyi jx ibo'LJI OlSys-JJ 
0^)3^3 ^ ^ ijg&j j^UaJI 

..cLaAJI J dJuJc»- 
??L(bjLSU oJtrwo ^jJI to 

14 ^-JasJI (LrL*»-3jJu^t| jlsifljVI dJi j-o ^'IJI J39UJ 
??<U3jj Ja ..(Neutron Star ^3^3^I ^Jl)_) (^Ju 

jl 3^ Ja.ua.lb OyAso Lo cjlp-Jiyi Osu c^S^I J 
(jb. ^auJI jSjjo j CJU3J3JJI3 C)b3>Sjyi 

daob ilibsio Ob3jJ3;J djgSio Lfaaxj g^s guzJJjg 
Ob3J3jJI dJLa-J^ 4JL4JI OU3iiSjyi iiaui ^loJJI j£ 

(j jLa&J JjI^JI ^uJI jl 
jSj^Lz 3I J-co 12.4 (Jl^ 6jiaS ^1^1 JjJJti ijsy&j 
jyo 6Jls>-I3 4aaJLo jl Ja- (O^-jJI dJi is US' J^aJ !)>03L5 
OLug jdl j3^cu) 14333 ! jUlaVI OljLLo 14333 iialo 

!!Cc«.jil J^s- j^s idlj4l 
^--Jl Jstau 1333 >>3-dl jlffb3l 632 jl Jl i2Layb dJS 
jl j&e ..u*»3x*iJ y Ida- ibbi ic-juu <Uuti3 J3a- J3J0 
l4sto J3aCb ciiLJjjJI J 5ja eflJI 43 Jl izjuJI dJb Jsoj 
c^auil i-urtJaLaJjl yUaSV) j^3 c5_>aijy ^?djl Sib 
14*233 ..(X-Rays qmSI isiil) jo Obad giJ JldUs 

.(Pulsars i*ajUI) 3I (SddAI ^3auJI) v-dJ l^Jb Jila3 

dj j&StJI Obj^jJI JJ3 Jj j-O-U 
fb/groups/Sa7er.Elkotob/ J®"'-- VSj^-' l^o-djl saTeralkutub.com u^Sy: ojbj 3! 



LoJilt ^jLLu*JI dUCjJ&O :(3 ^>jLLutv) jvOlszJl J^wx4) ® 
3] 3 3S>o Oi^ 

Iju ijjSJI gfawttuJI ..L^Jj {js' (j OlJo dJuiS 
ioib- 05S ..JL^jy JSLio cLpo^Ij 65-jall J 

5»u CjIjuj iubj^l J5 ijs^ CuIsj 
J I Jo (Singularity ijiill) jx ^ ..oySj-o 

ejjjsJI S^s V-9J^" '-5^^ f C3-AJI 
d'hflt gl) ^9- ^bLJI j Iju jo»jJI IldUo iLf-jJsl 

.(Event Horizon ^1) ga ^bdl t-flSjill 
li^VI L«Lfljdl ^j^Sjo I Jj 

J^iiJI I Job gou y J1S3 ..JU9JI j-o lilos-l diLfljj-JI jl Jlaj» 
«c)j^ttJ) twi^aiJI i/b?- jrv5l i/b?- ^1 

IEAAO 
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-2- 

J I 4_LJ Lo-slJ I 
iLuIji Luit Joyii 4XjIJj 4ha 13 j^SLlI iLuIji jl UJ3S jj^Ju Jjb 

??l4;kS L03 cb^oJI 034*)! jljwl iJLiSs 
4 h a I ^yi OijhjJa 6JLS-I3 4 h 31 |jj jl 1^33 Ufl 
Ci>»A>l3 ciuL^if IftSSUS' Cols' (Big bang jruSJI jbifljill) 
l«5 j3SJI )Jo3 cSpacetime jl&jpl 3I jlSLtl3 j-ojJI itlJo 4j3Sos 

.ASjSU 
ojLt gslyll J ULl icb^oJ) y3dill OjSij OjSLaJI dUJ LjjSJo 
iol^jV 43liS Oli u^os- ijs> SjruS 3I <5jijao ^Luo?-) j^ 

JS dUJo 4j4L?- iibL^j^Lo (j| 4CL905 (J3SJI gytuJI 6£mJ 
.C3OJI <1^11 

iiaAj3 03^1 j3S(l4 <C35b L03 ?^ssS L^-lJj J4?-3J (^jJI la j^ 
3^ dJi '0^3% ^ Point Zero jjLo ikajJI 3! jl^-oy 

.iJLis-JI iildJI j-o Ijlo jl 4*4^3 ..j&UI 
Olff-i OaJdff- 6^3 cb^l 03flill 6^3 jl jiai 
(j jdasuo U&b04?- jSJ3 <i oj3 j-oj JJLo cbj^AII O Isr I h »n n 

.bU> ^5jp-Lal3 cgsl^l 
j-0 ijl jW y ifjjj 4IXSJI3 43l*SJI JoJlo i3»'3 a>S3 
03?" 0^ (3jJI ..^13/1 J isJ3 djS3 ^ 4JLo O^il 
(3j^j I^jS illoj (j 1783 4JLmi John JVIitchell j.i.i'>'i.".i.n 

.(JM4 JJkSlS 

(L j&SrJl Obj^jJI JJ3 Jj j-O-U 
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Pierre - j^) biJuw o^SLaJI dJj JJI3 
(^tlsJI ^UaJI <l>b^ J 1796 iLai (Simon Laplace 

.(Exposition du systeme du Monde 
3I ^Lu»-yi C>J%3 Cd&bJ (435 Jjijdl ijSJs 
^Ji-S uiIAMI 31 (jU. jjjils (t ^3^ 
iuibf j-o 1-13^1 c^^all JJLo ihS" ^3 dJ jj3 V jJiflj V 

.^Luff-VI dQj 
^XJuUils tiobdl <Lti*uJL> jjll.oijl cL>- 1915 dJL«(3 

[j&ju)- ^ L^yi dlx5"3 dS lilS ju LaJ ^3^.'I gbuituJU A^jdi 
^Ic ^1x03 jjjlj Iftl ioibJI jl -J3y) Jlitl J 
2^03 glaX*wj ^ <U^J3 <cL)iL?JI joIXJ 0' 6^-? djl3 (C3AII 

.cli^oJI (w>3iL*JI dJj JA£> '<LLS ioolij oy^Lsw 
Karl JLbUbjjjliw Jjl^) cl?- <ule 3A U5 JbJI Jis 
iJuJ tSJuO^- iiijiaj jjliiaj) O^iLsM Js>-3 (Schwarzschild 

.JaUI c^^uJI josu ^^UaJI 
^ (dQa^JLlI d±6 4^USL> Lo ^ Q^t dJ^ 

.(SjS^I dJlS" iuib- 
(Gravitational Field of a Point Mass) & (Gravitational 
Field of a Spherical Mass). 

..p£J 
IEAAO 

(L j&SrJl Obj^jJI JJ3 jj j-oJJ 
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^59^1 jL^jl Alt Ja^aJL) OAso ^JJI Lo 
(J^lil) JoljlJI ^ dsliiJg UJSJ lIlS IJuu |jj& 

Oj-til'llj Ljl^jy cUsul dltb?- 
dlli ^SslSLg (_,!»■ ^-o^J iuiL?- jl ^jls^ 
JjVI Jlltl J OLoas ^jJI Jlitl JA tjrfl5 JSLiu eflSjAI 

^Ic ioibJI J^t 
cjAs^l jjs 0j|u5 0^5 dls-lju LISUC33 Lbliaa IsJa^i ljyva5>-l La Alt 
dJi jl3 ihS Jij jrulj CAPSJ l_rk»uJ3 JJsliJ 4j| 

• cUoJ?- ..ioiL?JI I^AO cllfjyi 
4JL> (^liaj,) ^OmJ] (jlt £*aj I^JISJ 4dA&4l O^SLfl j-o 

ffitids***) lilo 3I iLol5 ioLij^- 
(jl (^L^y JSL«J 3I- (^jisUaj)! guMuJI IRJS 

^jJI cjrfisJI (_,*»■ cc^ii dla Ci.LflA jjg (jl^tyi Jl Cfjui J5 biL?- 
dJlo 6jJL9 y> C4I£-JUM) 

dJjJ l}Sys dlia jl ^ <C!lsi0 c(5^ 13^ j^ li! 
|Jts>- OjuS 6jS L^J Ja^so 0^&o dJajjj 3^ 3 tisliSLII Jl^jyjl ^^jJI 
^1 <lJ3-i 5J ^JJI Jbttl 3I JIsJI ^jJI ciuibJI JI&- JSLiJ 

.IJljI 4JL>-IAj ioibJI jja (.Jc jjJb jJi 
y (jdls L^j dtn.-y-Ll 0jaIjJI5 <A3^yi vJLtll jSys f^b dh5;tl dJLi 
Event diA«JI jsl)-! i^omj Lftl^-i 3J 

.(Horizon 

4JJ^^JI Obj^jJI JJ3 Jd j-O-U 
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jl l^JLo Jjui ljJlpJI ^1 J3-IJu CjJtso djIjAll 6JjXu> cLil dJLfl) 
IjjSj- (jjAg ..^Ul OLill j-o Olff-jlt iS^iS LbL^, AmJu j-ojJI 
5I Jflff- IJuj jl j33 tLnflj jl^iil ^^l jl 

^ ^*11 ^omi IJuj^ 4J$»- jj^sJI J d>J^I (JSI 
dj| ^jXsls dj'li ^9uJI jL^jl5 IcflSjiJ <UuAj j^jJI jls <<us 
c6j5j4) Lo J5 ojjxij cjj^J^ JLAPUJI j* iJl»- J 

IcjAll <_,*»• 
(53^1 iuibJI Jiif LSlji9l5 i^yi _)SjjO diaij ju dsL4,l 
jJj LijJj Ulm jJaS (^yO-uJ jS^I dJjj 

^1 L^is-a 3J ^1 iakUl ^5 c(Schwarzschild Radius 
iw*Aill j-o CjSIsV) ylc jaij jJ Ails 

.4a?-j jrtf. Jl jp-Vl 
?? j-ojil jfi. liloj 

IEAAO 
JL»Jl> j^So to <Lbui| e^jui gSljJI J jji OJl^JI JSl j j-ojJI 

'.,^1 
..Ij£S <13 OjSis 3J dLu)\j J«>sj 

. ,1*11 in i"l| j^ j^OuO jkifl 
cLas AmJlm dL& jl3 (LoLol ^1 Laj jl ^io Ijjbu 
Lo ..4JLol isLxo jo UjIjj^uuEj Jl^UI u^Slji j^5 cO^pj dpuj 

??d>jLPt;c«» ^jJI 
<Jlsu jJjLiijjjLLi jJaS >n 1 jLj (L j'yi dJUOoJI 

uJsa/I l^jlSLob Jlj lo 633 14^3 <03!) i3^yi 4Ji.iL> 4Jpuj 

4jj^a5»JI (wmSCIIJ ObJ^jJI jja JJj-oJJ 
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dJi j-o is Hail ^JkS>b05 jjsw j JLflj l^tig. 
.^Juo ^j^aSl Jl ..ilsl^JI ioibJI jlJjjl 

jiaS Jl J39-JJI (j JasJI dpLe jjUAwJl IJLJ LO jjS 
^9- dil iha't CAL js 05S0 I43I9 cjJjLiijjjlidi 
jjS^I itjwu dpiC jl Jl ^UffM (jsill dJi j^ j' 
3JLSJ djjjj <LL«£ jAfftiu*uO C(JU> dJi>3 cd-udj cj^aJI if-jyO 
j-ojJI djj?-J LaaS1 Iaxw ^javVI 1—ddl jSys 320 vjl jj?u VI 

.^lokl <U«A» 
t*jls>u3 j) JuV jjuLoJI jls <^LoVJ j-ojJI djso UIS' <01 (^ia^ 
^1 jojUu jl jSLff JU^-I (^l V3 cij^VI v-.i.a.ttl jSjJt 
..j-ojil iJLdj UJip-l) dJij ciuilp-JI dli jA ojj^JI (j I4J ioji 

5?3A jiaj 3^ JA 
i.UAi».t| iS^p- jl iap-SLoi Uils cjupjix^l ^>$4 (j uLai US' Ujl 5J 
gSljJI J ..JuljXo JSUiuj Lp-jjJu IbLxj' jp-j Uj^JaLo 3 UaaP-U jA 
'UpLaj (^jUI 3^ 4mJ>j j-ojJI Jj (UsLa (jdl L^aSjp- d^(>A<.l 
(J«ss ip-jjJ ^jLalo j^sj UjjlaLo jA j-ojJI jl 1^X04 
fd^pus V 0jlp-J) (Jsl JP-Ijl; dJtSLo iXjJLujJ] (3jUU> isl^JI (J LV 

.LoLj' 1^335 as <waj j-ojJI jV dJi3 
J3Pi.c>.M)3 (OSLpuJI3 3APJI (J l^i.fi UI -o^ c3^0 ^3! IJUAAV LPSSJJJ 
JAP-VI J3PCIJ)) (^jAaJ SjJiUs (j JAP-VI j3iJ IaPOjJJ 
J loL (^jwSLi (jSp- (Gravitational Redshifting ^^IpJI 
Lp-jjJu JJL) L^io LLsj ^JJI 63^1 ajj jl dii 3 .(JsVI 
JIp-o V o^Up dli ..iLjilp-JI iJU. iahifi j 

.^als Jla-o ^ l^p-jlJLai Jj cjVI L^p-jU 

4jj^a5»JI ObJ^jJI jja Jdj-oJJ 
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tUUf 0-jJI 0^ 0^ j-o dJi jl ^41 

cLaill iuiu) Js-li jSluuslf <LtiuJb Lol (4j^UJI cbj^JI 
jSjJbU LjdifJuLu)^ £|J^ JSdiJ ddfr J.0.CH) A-OjJl (jls tl^mAl 
SjJiUa O^jbuSJI IJLCLmi c4jiilsJI J3j.tLu1.tl dS-jwJ 
JaJ>l5 obiuuiitl J duxuug- IJluuu) ..dJUfluuJI OJluupJ dJUSM 

^JLs (j ^Islktl Jff-^t) ^SJIJ JtS 5J ..iJslki) JL3JIS' 
(jl dJ-utiy ijj»ci*uti cLlc. (jj^SjSuu ^SsjlsFantastic 4 
l-JuJI jSya 39b obsuujyi J IJujj c(c^LuJI) JjjjSLtl <LuLu to 
dJi ..ijuuVI twduJI dilS' Jl OjJsS luSliuj LoU (jrAISU iju^yi 
^w9-LuJI djjjSLtl jb'lj') dxlC' jjflJJaj to JJi 

. (Spaghettification 
CurJLliI (jrti UjLu (duJLaiJI ilduuJI (^lo gsljj) (j bil 
duSLt tjilo I4J duuuJJb C^jjs aju-yi uuiifl uds Jl 
jlSbj^l J duuuuuJI ^ 1 fO .0 0 Jji db ..IJlj Lo bJ duuujktb 

.Spacetime 
jJiflj Vj Lolff ^JUaxs ijuuVI twditl j) dJi bl 

^dvtio-lo ylc ^SKJ jjLftj t!J«S dJjd jl5^ jJ jSLtj ..4uJjj 
^1 dJLo CJLgj itj dJbaj Jl Jff-Jj bs JJ 

??C)bbiii) 
J ^JuSjA jAuuu) jji Loj ??JauuaJb jjSbtl J dj'JuLs 5I djjjiap- Lo 

5?S.5dj4l 
.^iULtl JLitl J (V-MSU V 3] I4JL& Iwuutsb jl ^JLCI 5jr05 dlLuil 

4jj^a5»JI (WMSCIIJ Obj^jJI JJ3 jjj-O-U 
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dl ( 

^ ' 4 m ■ 

Va- 

(L&Jisa (jJJI Laj I4J5A dxti*? 5 ^3?^" OS^ fi-^j) 
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fb/groups/Sa7er.Elkotob/ saTeralkutub.com u^Sy: ojbj 3! 



r ■■■■ 

wT Neutron 
m ^tar 

Quiet region 

ngulut 

Event Horizon 

Schwarzschild radius 

larit 
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(6) 

o I ^ 

4—); j I ^ 

Spacetime SinguCarities 
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Ul> I j j_) Jbt_j 
j^o v'.'... 13 Jj^ia 5j4l dJub JULtl 
IJls- 5jru5 Xj.tpu 5jJiS djjJ 0' 3 o' 63j^i 

jj^-o £jjS 3J dgi 1 ^*it 
(^19 C^lio ^sjJI JaAO ^Lajjb ULia Cu5 5I ic-jvuJ ^IJuaJb 

.ScljiJI J-o5o V ..i^SLtOJ ^|jU3J JH4I I j^> cdfjjlP-l 
CJj to 

..dL^J^ui dLuilj ..^iJuaJb c-jLaZu< 
IJJLiJb ljLsj Ifj 

jSjd (jSs*- 5I gfGys <Ocl^flJ jh^il jl ij^e 
I^iJI j-o ^ibiSLs 

CJjLo 

..dj jp-l ^yj\ JSj y 
IEAAO 

4jj^a5»JI (wmSCIIJ ObJ^jJI jja JJj-oJJ 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



JLL^-OlJ 
jru5 ^[siS 4jL> iU3S5 giUSjA 2^'V JLiU.1 ij UaISo 
(jxll djlSjL*u05 4jl9t»l j-o cbj^jiU LA*Alio3 Lbjiaj j£ 

CJLstg- 4JISImw^I jl UlSj cdj'L^- jwo jlJia (jit L^oOS 
jLxJI jj <Ua1c- iulic- ji5l) iwJjJ 4JL& (Jliaj j^yoiai/l 

(3-0 4a*«tiJb I03 ??^US3A oliLwufl U 

IEAAO 
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Spacetime 
..1965 

^IsD gsixSjA \jbJ^aff- '6jyb[»iA (j Cuts' illJwJI 
.(Roger Penrose y^sS) >^1 OL-sbjJI ibL»)l3 juSJI 

CxaJS (^1 idsiJI (Jljjifl Jzsu J3 j^jt^u jlS IftiSj 
Spacetime jl iulS-ojJI J la®- SjruS CjlsLisS) 
qul^s J«>u dilJip-l gSl^l J Objixfl CUj ..Singularities 
,J qy'^" ^3 ^ eb^^l 

^cuS^ Js?- ^5 jJI g9ljJI ^ S^jI»4.I cULi CulS ..UbjwAj 
J Lo3«tV ccbj^CJ^ dJLit) JbbO J dj'bol IJUJ3 Jb4)l dUjj 

.Black Holes and Singularities Objixt^ cb^JI ojixtl 
dUi $a> to ..IJup- V cLul dJUib jSJ3 djip- CLb JS 

??Spacetime 5I jlS-ojJI 
..(jSW 

jjjSJu Jjb ..l^uasu jlUls jLojJI ^b aUao ^It-i.nU dUi 
UJ^SJ Ld 1 (LoLsdl tUxwjJI iijiaj CIL-OjS (jl LJ^S 
il»l 3 jjs Oi^y. dsu ^ lijjS jl ^j^jJI 3^ IJuJl!>- Idau 
Lajj j^jJI ^54! ciLdl JJ <0laJ)yi3 J5kll ^jjb jj jJI iiflS 

. Jlol Juu <UV 
duuJlj ^IjiJI 3I cLasJ] ..Lum liui bJ J3^ gSlj^l (J jiljisyi 
Jlsu jjb j-ojJI ..0lijjVl3 j0jadl5 J^JaJI ^jb itsul 3 j^o jjScu 

92 Obj3jJI jja JJj-oJJ 
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jlSLojil hdjls cLaoJI jj^So (j J3-dj LoJuf i^ilo gjlj 
.(Minkowski Space JL«(5l5a:uj cU»s) djjx-uj Lo 3I 

J-alsikj'3 c^uJI josj j-ojjl ^59-5 cbj^ill 
JS J Cub 4j| c(Universal) JjxCi j^lul 4sm 
5I ija^Mi 3I 45^9- (jU- JLAXsu ^5 '-^5-^ ^ OVI9JI 
cLaiil ijja dJi j3-o-"U ..Ol49-^U Ja9-bL4l jag^tJI 

.(Euclidean Space ^JulsVI cLaiJI) 
ibjiaj L^OJLOJ J 3I iu.tCJI CilsL^JI J jSd 
jl <iulS(4l SSbliJI ibuVI 4*jjj?o ,3^5 y j-ojJ' 

ds.jvi (Js- Jl»*5U olku 5I du£-jv)$ cUaiJI (j Ja^-M4l j-ojJI 
(5jJI jtisuUI ds^juJ tejuJI dLLi 4.>.mU5 diap-^Ltl 

jUsftVI j iuilfJ) ,333 ^*93 ^0 <^-ausdl Cbi Jaff-Sb3 
J^9- ^jl9- dly ^jJI j-ojJI jl 

• (j| ^bc9u dUi ..dlp-lju ^jJI ^.t<uxU AamJJ\j (33411 
??(>3jLmJI JLLtl (J cli3«JI 034^1 jf Loil5 jsjSjJ J4 

jJaS u4«aj 3I JjJuiJI iuilsdl J49- (Js-IJlj 4j| L5 
^33) J9-IJl)3 v-JLtU Schwarzchild Radius jJjUijjjlid 
^jJ) jasiiJU (^sjaJs JSliu ^ j-oyi cEvent Horizon 
C4UU3 OJtfdl (Jsl ^jl9- j-o JdbLLoJJ iLuUJL) jSJ cdJb-js Jd-IJu 
ijb U4JI3 Uajl J&mJ Ji^0 Ja9^Lu tjJjlujjjliu ya3 
j3JJ J35>ilJ3 03491!) J 6333 IJUJ3 LoUf C4S32J ilasd Adt 
6323 JJiyi iuibdl Jiip- v_...■«<■; dL!^3 .LoU C9^9U ^9- J^yi 
L-JL'DI J OJ19JI j5y> j-o ^-u*ffj) cujvsl UJ5 0)3*3 (^i!) iuibJI 

(L j&SrJl Obj^jJI JJ3 jj j-oJJ 
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Jjus- J-oOJf 
L&olj cl^osu g-o iulSLU iLsul 3JI L?--oi 3J Ljl dUi (jisuo jij 
(Jat"o LJJJ dils -(4) (1+3)- (^yLojJI d&JI 1+' 

.SpacetimeJ) 5I jlSlojJI <lo-tt>l cUiill j-o djUiio3 
^Lajijl^ jaj&s Sj&ia (j&i ^ cLaill (j 431 dUi (iyisM 
jl Ss&S 6^ <<tdaff-Mo3 OJudf-jJ 

.ioLSlxi Jaij 0^3 ij-oj xLUsm d'hai J xLsSja 
3^5 (jLal^-b Spacetime jlSLojjl ^Ih.nn (_yisM 321 dJJi 

jjbii ijiij I&Jlsjjj tiojSUl cUJaAJI ^Lc djbul I Jo gJjS$A> 
(j^yjj-^uS^) Cjbjia-J J^aglll l^ltaVi.ilj cj^ji-u gxj 

J ((Hawking- Penrose^l 
.Jj^ls Jl dUj3 

IEAAO 
fipSjJsv j cLaflJI 3^ Lo 

??xL!L?u;) 5-0 JS1 jiai J 
hC a . 11 4333)1 3^ "'1H ^ ■ ■'''■' Lo ? 3<b Ja 

JJLu ??^io ^s>i» 3<i JA 
5?5LLo (j-o bjS 4.<.i'i'o Lo 3I 3& Ja 

j-o ILi .d-a xUmj Lo 

iLjta&JI L-aXSUI^ Obl^jJI jj Jjj_oJj 
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3J IPIJLO dlafr Ojjj 3 IJL»- JJLslo C^W gSljJI J cLodJI J-pu 
jJiflj jiS UIsjS 1^03 <JaS U-o c^wi (31 tjiuJ djy dJi3 (<US CijZs 
ils-IJiLo ibul <i£$AS*jo j-o 03^!;> diV iJ-oU <l)ls8ALttil 
I3j5jl) ..jsKj 3.1^13 l^SjJu ^UuVI j-o jvi5o j^l J 
j-o L&U»-jwi M Theory ^1 djjiaj (j ifljlail C>lj3-Kaj 

.J-s 
jJa<<u <du3 s' 0*0JJ 3I d^ij jl J3I9U j-o JS^ 
iJbjAflJI ^013^1/ g-«a»o J^1 dlo J-pdJ lo3i 
.^iJl3 j-o o^®^. c'LSmJJSJ] 

.^ijs Singularities Obji^JI I^Lsjj 
??djli cLait^ U33S' Ijj UiS 

CjbjJaj j J039JJ jh«n»<» Jl^uJI Ijui j.c djlp-ill ^9- 
d^3 Lo Cj^lo dli ..^(^uJI jaaj 

j-kS^JI Jl ^JLo ^§3^3 tJuflstidl fiJuJui CiLoljfvSl 3A die 
.ybtjlwill j5^o (iJ-o ^jsaSl Jl 

.^^l dj^b' dj j3jbu3 gtUS^A Objiaj J ij^lll 
^30^)3 cbaiJI J (jjuio jSuiJ J-pb3 Jlio Jl ^bso ^3} J53 

• JlSbojJI 
L03 cliiJjJitfb jS*e p&ij j) jx jSiaZj {jsr 

.^LiVI J dUi (jlc JlpLMU ^jJI ^yJlSbjjl 3& 
..ljuils 

IEAAO 
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juljS J5 Lajclc jl^J jslijjJI (jfii obj^dl» 
«4S3jAtl 

cbj^flJI illoil (Kip Thorne jj^j (-^5) jruSlfl ^tlsJI l^ils ioJS' 
£(Caltech dLxJlS^) 5I LojjiJIS^ iswlp- J iijiaJJI 
^jJI Christopher Nolan jUuUu»5 

.Interstellar ^1*3 ^lj^-1 J dj jLslwl 
IEAAO 
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Singularity 
??jjSJI J ijiJ dhfli JuJlsw j5L£ 

I410) Ojo5 l^c-l^jl ijiitl Ka't jl 
cjA/l jl ^9-jd ojluJI jy0 jLj' L^iuiLp- jl C1.n1.J5 
L^sIA^5 LftXuib- jls JSLiJI dJJjj (L^jlo ojj^JI y <u*i3 

. j^sji gv^tuJi 5I isCjji toi^jy cUmjI j^wj 
L-hhhhi ^jU- UJJJLS ^JLC l&^59-5 jr>u iJwJ 1^5 IS| 

??L^U) c^o ^1 JjlxJl 
iiLjJaJI ci)jJaJI cbj^iJI J jlsJI Jlp-j^I llsj 

j-o 4Ju3M dal-iifi (j dhfl'i ^^3 JjJlpu I^J^Ip- j-o jSL^ (^lll 
j jiLJ5 ly>- iaiLuj (^1 ^L*»-VI ilas>-SLo tjjSJI 
dJilsJi ^La*ff-yi Jio jj55 dJb5 I4J Cols' <CJlS' bl cLai/l 

.&0 cjCJI CbbjSji^ jjj ^5 ihS 1^1 jSo ^5^5! (^Jl 
jjUj <SjSU lo5 ^Lu^-VI d-b ciolsJI Cu^cjl OIj5005 CtiajjSJ J 
ji) ..(5jp-I iobj*3 653 ^b jjLxj ^5 cLaiJI (j Jaiis iLjilsJb 
Jd»- j-o d.JCa.U iolfliwl js^lrWI jriSI J L^jl dUi ^Osj 

^Utp-I jlj^o £ U,lb dftCLlmx J jiLC l^j| ^^Laj dUi 
rtoJ-P /N ^LOwUlx*«^l t| t^Uj^ ibj\jS 4_fO S J^ib- 
OluobjJI (j ..(Geodesies L>*i^;c«oi5;jp-)JI ^.Ua.^.g cbj*^' 
4.0.JL'C.hhI;I (jjiaJI jya3\ jvC- i^lls^l ^IhinU dUS josj <<L«iJJL^fl5 
L& 445J3 c^IaCo ^1 5] '6jS jedaib jo dJl5L»41 
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j-03 ..ioliiwl eLaflJI (j L^d jruuJ jajtrWI ^i3isu 
3<j n .ot) AjCn H (jcL?' I' 

<4io c^AJI Jio <CjU-i-u4»JI 5I dJj ^ 
lib-i LoU' {j£i»2 i^y-o jjJLxttUj 

??bU 
1^39-3^0 03S0 JlSLo^l jl JLoj Jalflj Oldjjjjj (j 
cLaJL) j-o 0I5-3 cUaiJI J jwj ^JJI c3«2JI 3I ^Ax^-J LoJOP 

clflis-VI dJi ^jJI to jSJ 
dliA c9^«j U5 djy '.Q&jm js- IjiA j-o LoL^ ^guiihj l^j) 
..^JtsJI jji ^3 (jXAj y isliaJI jl J3AJ cbj^oJI (j 03^13 

!Lo jlSbo Jl Cu^a 1^31 Juil jil 

jv5l J 3I tdjSbo-o ioLttiail (5*aSb cUaill j jiluJ ^Lu»-VI jl Is 
juSmuj ^3^g-J I i^Xsua 3A dlli- iolfliuij <U^a4I Js3Ja»JI 
^osJI dJi iu»-litl jl U3 -cbj^ill J Geodesies 
3I jL4,l iilgj g-o 63AII 3I (jvsljvS^II 
iil^j dib j9-La4l cliis-yi dJi <Jl}jsu jSL^ jil tda^u^AgJI 
jl ..jlSbsjJI ijja (53.ctM.U dJi C3AI) 3I ^osJI jLtox 
JUMJ jl duS-S jLubO dLa dA) ..^^"<1 JLS 4J (JtflffJI dLciiUi)3AffJI 
J»-53 tl4*C3i«u jl jSbff ^1 j3SJI 4Sb»- jA £js>- Jldb3 t<US 
^l^l J diif i<i>bta«<l jaij il >-1 jlSbo j i3j» iisl®- J| 

.^3-1 JlSU jp SjLft 

(L j&SrJl Obj^jJI JJ3 Jd j-O-U 
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<4Sj5 (jlfr jaLsj pliii U.Jilw.o \Szp- (Wji US 3J US' Ja^jaJb 
jpJI 3I jtfLdjJI jluus djl^j jysj ..l^XSb- Jl J^aj 

(oiiLU jSi# Lbdxj ..itSjjJI iisb- 5I <4j)S 43J3JI ibl^j 
j-o ibliU,) i^-UI (jlc. IjjJl9- IjLmcO g.uAij L-t-'So jl 

51 
jLu^4l ^ cLoUf I(^0 in"i^ Li) OsjgJI CulS 3J SLo 3) 

..^iaJI dJ^ j«u jl JljSI ^jJI (^jaXs^JI 
<0)3 <e^jaJI 4j| jfljrLfl.i.13- 4SJ3JI ^IflJL) ILA. Jiaiu) 
^3^.3 d^io;t J^aj -itSj3ll 3A ^JJ) J3SJI g^-to-'JI J jiLo 
1I-18 in <3 43J3JI ^jl3- j.fl.g.i.iii ^JLaJI j-w jls Li>Ju£3 tuLDI dUi 
^JLiujjl jL4l 3I dL^uJi3^pJI ^39-3 jls JLIIJ3 J3-IJJ 
dJi3 cLU ^azffiAM) 4SJ3JI yU -iJ3^JI ilbJI tj C3AJI 3I- jpJJ 

.^JLill juut 3& ^3JJI liMjjo elfliff-l 
(Geodesic Jiuu:)d3A9JI JU^VI ^J^c.) OjjiUaJI dli 

. (Incompleteness 
JSLLj 4333 UJJJ CdlS 3I cdJS jjo (jL 

jl 5j3-a> ^ISJb Uxlc LUU«ij3 cj3Sdl J3k) 
jh i in jodl ^.h»i.03^gJI jl.m.y jls ) jJ$ i*S jyzrJI 

.5sj3ll gxou (j dsU- jJ 'bV JJuiU I^ALUU) 
dJLifc V 'bis tdSj^l j-o -bj4l dJliA V laJiit 
djl^j jl j-aj jl JuV bJap-3 t^jjJajl JUSL*uV cL^1 

.JaxSLj jL- dL«ua3*»JI ..dis-Lio 
^39-3 JU£. djl JLS-J (j3^JI ^Uuja ijs. JI14I LUi ^11 h";3 
3I ^S-4—Pill (jSl j***" l,Xp'3J Si djls c (33^11 ^UMiuJI jx Jj j4l 
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OJLmco (Jl cdULtb ^ idibjJs c^all 
.Jj&S*o yi- dJ jL4>I5 
.ijAsJI JU^Jyi ^JL£ 5I cldi^-yi (^yLsM dUi 

.ijisJI 4adj 3I i^Xaa ^aj jl ^.J-iVi»'i <1105 
iul^j jl Lb (JloaS^VI p Lp-jd lojuf' 
cdSjjJI djlgj JuLt j^Sd jl j^f (^.cm-OjAgJI jL4>l 

.1^1-1 ii'5 (j ^Iji 5I Jl^xJl 3I oij die 5I tl^Sjio 3I 
jjlflj il (53.1^ yle j5ds c Ja^aJLi jj^JI 4*.mj dllij 

.^iUsJI jjSdl J5i^4,lj 
3I ^Luj^yi JLWJO djLj (jl dJ5 ^yissj -jj^JI ^g^xttuo ^le- (jil 
^5JJI- iw^aj ^59-5 die 5I cjjSdl isb- 31 edji? Jiie j3^j c3*aJI 

(^yisj JA tj3SJI tijis Jie ^UJSJI clais-l dJb- J jSJ^ 
??(_7^ij| Jb dijAJ I^JJI ^iltl jj^JI jl dUi 

d»-V J-^>3 jb ^tuffJI jl (^iA) dll S ..y (jJi djlp-JJI jl 29I3/I 
^535^4,1 dlli j-o UiJtsjj (^Aie-I cj3Sjl jjs jjs-o 153*^0 tbljisl 

.j^SlI ^g3".i».U j -(dilJI) yju?- (^JJI- 
JaeJI jb <jaiaj plO) dJe La—j 3J ..4io oj^Ltl Jio 
j^3 cdJLe do-uijj ^Ul iwxss^tl j-o (53.1*4)1 dUi ib^b jj 
JlssJI (j djd^- j-o cLoUr OsJI 3I 5314*41 j-o (_Tfl.".'>.M>i 

..J3b4>l 531*4)1 5I 
.( | ) j;la»4l jJdfc J*e 

dj j&StJI OdiSLfl^ Obj^jJI J-0 JJ j-O-U 
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U4LC3 (jJisu i^o oWi jl dJi <131 
jS. jff-] J ^3-1 Jjjj J ^aJ 

^Jl ^Uu^VI (jl dJ3 (_yLStO <(J*<^5zJb ^bujcul^ll (JoAj 0.1 hv 13 
Ul^ltifaQ (j <(J3^JI cL^sil (j^s ji^l i53Z«uo jl Jls« (j 

•ijffo UJlsu 3) 
(jjo 1^3$' j dL& jl d/i JjSs ..dlasJ 

j^ 5l»sS (3**^ 3I <i5»-5SUI j^ (Jjidij ^b^l dliA JA 
??ijfl5j| b.ni i_ , la 

I jji 
IEAAO 

jjbu*uj^l ioLsjJI AmmuJ) OLoIjrvSV h^jd (J^ 
..JaA®- 

Ja2S14I jrvfr jlSbojJI S^irs jSbff -iolsJI iu^tuJI jUal J- Ja 
?<U£' ^150) d'j'JI 

jSU y iJijis <Ll jjSo ^JJI (jjiJI 2^«^JI il ol3b»jJI 
Jji cUl^j 13^13^-3 qjs j^yixso jl Jl)V3 <<US juuj jl OJlsu ^Lu^-^U 

?<Lolsill iu-ttill LjyiLsM5 juljS v-i.iafxj jAtoia jlS^jJI 
?ij^2j| Jaij iolsiJ) iw-«jJI ^JlpCUJ jl jS^tl j-o Ja 

!(y)3 (f*j) ii^yi jl gsiyi 
Geodesic JLuu^p- JUs5I ^Jlc. L&jjx- (jill ijixll Jaij 

ciolsJI iu^jJI oyiLsw tyuog- Jsiilb ilSLo-o incompleteness 

4jj^^JI (wmSCIIJ ObJ^jJI jja JJj-oJJ 
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JLLC SUA l^JLo tJiSI Olj5rfdJ5 6yjS 14)5 
J3-IJl) CJJOJ (jS/I ijAlfl Jaij 1^05 <ju5Lf| jL?iijyi 51 jjSJl 
OIjL^jVOJ AiKtjuS OJ<sxj ijJizJI jh's' 1 aj ccl^j^uJI ojiixJI 

.(Non-Symmetric jri 
j^- e1^1 

cAcaXLa J l^jic JaaJ) IIjlj j Hawking -Penrose 
.OLuiwJI 

JuXttJ I^di2l5 cIJlp- ioLc L^j) ijillJ Cibjiiill dJb" (j J-U5JSJI3 
.iolszJI ^Lu.tu.UI Cj^ilao K.>'3 j-o Jaiii Jl 

I43I (fti-jj- Jbbo L^uiJ ^ CibjIxJI dUj 653 jSJ 
..l^vv..hi ^5 l^is-ljJ lL^3 y -ijiiJI Jaiii to lit ^j-ii 
i^JJI U 5I tjjSUl JJja (^1 I^sj V i^a> gsljJI j 

.^3^)1 c-Jb ILsjJIJI 3) yio 
SS.Nj nvtl Uni iiP. ■ t-. Lo IS] 

j^s Lilt (jltl : (curvature singularities iollswyi ijiltl Jaiii) 
ioibJI jo Li iw^au Spacetime jlSLojJI 3I ijj^JI ^uultl cllsul 

.iul^y oyissJi tUu (^Jl 
ijiltl Jaiii) 1^)30.(^dl 3I <dUS 1^3 CjIso St (^itl ijiltl Jaiiij 

.(non-curvature iiailtl 
..Ira jUS 

IEAAO 

(L j&SrJl Obj^jJI J-0 Jj j-oJJ 
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* I y^j-o J-Lc 
Jaflj jl 3A3 Jjiff- ^0 ^azj j) JuV J 

.ioib-Jb isUt I4] <Lu»s*4l 
i^iuij -jcLp-Ji ^giioxti iwx^Lp- (jLc- y djy 

.ioib-JI V) Spacetime jlSbojJI ^<*3 J cUsw) JSLiJ 
ioib- ^59-3 jj-o LwJJ Sxtouj)! JaAj jl dJi j-03 

dsliajl djto ^^3 tAsUall jSjJ l^LC- 
(Ricci Singularities Objij)-) 1^330—.-; to (yb dli 

Gregorio Ricci- 3>«(l)j3^ ^juOjj 3jj3sojj>-) JUajVI ^IssJJ 
20 Jl j^itl JjIj^ 19 Jl jyUI ^ff-ljl J c-tsil ^JJI (Curbastro 
Differential iJJldJI iLi-U^fl j I Is- Lola Ij3i 

.Geometry 
.el^3..JI 03^.'^Ij Niio 0J3 in < jl j^f ijiJI Jaiu j-o ^ ^31 dJi 

dS UJ j.Js..Vi-' 3 IJu33 l(^ 11101 jl^Li ^31^3 j-o Uli UuJ 
d.u.ij jlsbojjl (arLSO ^3 Jo-J ioibJI l^AO Jujj 5ju5 
cl^Lo 1-13^11 jSLf y i3«<y) uxflJI jSyi J dkai JSjij3 
i^b ds JjtiS l^Lc- LoiSo ..Event Horizon OJ^s- <Lkbus3 

.Jjj-oll 
jSyJ\ jlbj j 'jfrJJl jl»ii3yb iJul g^^JI dJi jl jSbff 

.aiku J^l 
.^io j]S^JI jbtiiyi ^^3^ (yjJb 13/lsj ^Sl^ll db (^yJto jyto- 

103 Obj3jJI jja JJj-oJJ 
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..jgSJl illJu JJX dsllaJJ jSjill ^-ojj dUi 
jl Ji^Lui <aIo^U ^>^3 t-flI-^-U LmSLp j^jJI (j IjjSLw 3J 4j| 

<03^11 i)|jj dhait J-^ai (jSp- (djjjg Jjijj 03^1 (j dsliajl 
l^JLo |Jj 0JL9-I3 dhai J giuSl^jy di^3 J>^>3 dS dj| JL^dU) 
The Big djjiajJ LJlaij- lj^3AJ cUi3 ..c^ J5 

.^ilaJI Jlitl J Iftic ^JSoUtf (^IBang Theory 
J5 jl53 6jiu5 l^s dslS^JI CJ15^ 00^13 dhai j* IJJ 03$^! 
..SjjJI j-o jibal d ha t J dslkJJ jS^j 5jht 
(^xfl dLL>3 cjjSUl djlJo JJLc dhe't ^3^0 3^ dUS 
^dojlt lilt ..(Naked Singularity dJjhdl ^iill dhai) ly3.0.^-1 

^133)3 cbyuJI 03^111 Jia ilidf ibls'-a jrvP lyV 
■d.ttJio j3^JI dolJo JJLt Cildj Lyil 

jyff-3 Jlo ^3§ dd^U dUj iyiill Jaii j$£j j) li^o-tl j-o 3) 
.djA^JI ihat ^ Liuj ycJI d^JL^jiUI ioilpJI L.I.i.i>ij tdAjL^iil 

djls ioiL?- Oli Jjio dha't UoJj jl5 3J i&o dil ^Jsz-g 
6300 o^bUji ^iuos-yi ojtp-o ^35^01 ioiy^ui ioib-Ji diij LkJ? 
ysl ijp-lJo Ka.no jl ii3*«yi 0.JL'U 15 loU' 
yJitH j5jt doladou) dJl^UJI 0I5JI ^33 jls <dj yjlkfl OJosJI 

.^SLuJaJI 4_^5S-U' ^UAJU K_ * 4^3 .Nj Q ^ t) /4 
dosJaS 31 Ulo (dloail) UJ JLSO ^3^0 bj| 3J JjJo5 IJ^md ^3034) 

.KIKtl jx 
jSy> J iol^jiUI ioibJI jp di^iUI iol^jiUI jjjpJIs Jitl ^32 
yep- dJL^jy 0320 1^x03 ^ Los-It I ^(Lv.hi JyilJI dhe't 
tXJs, jjalh; ^jj) jroLII 3^ dUi3 c^ji-yi ^ ijio dKail 

(L j&SrJl Obj^jJI J-0 JJ j-O-U 
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jjo dJI U^l ^JJI (Spaghettification jrub 
.(Noodle Effect joIj) eJU dJ^ a I t-n .. J^s 

..i_a S ^jCiLui 
..(G) lJub Jio jlSjl gjjl jja lUsCj 

iuib-JI jrob jls yij Jjj-IJj gSj 3J dji 

llajhoa iw<gu>uJ dJi JjisCLw LbJJi- 3 cl^uojl&o ^Js- jjjjj' 
CG-IPJI ijsl Jp-lJi) jniino 5^3 cSlio JslMtl dslai^ 

Nj rtvt) ^ a\ t j&tMjuj 3^3 .>»1.... t( dj3^SL4lj 1 ^^* d 15s "* 
.(~) IjUb Jjto 

JsLs^ajl OJlso 3^ L& 33^^41 
.dJi C**M (J^dl dJl^j^UI ioilffj) UmU Jls- Jl J3S'jL4l 

Weyl JJ3 ijiJ) ddf; ^3*!) 3A dJi 
(Hermann Weyl JJ3 jLojry^) (jUVI ^LsdJ iLaJ (Singularity 
LdU'j'i.'v.V.nil (j^o 1J3I -SjuaS dJCAj ^LoLsdl d.i.i.»i.<.t| Jlsu- 3IS ^JJI 

.dJLdlddl d^u^-JI ju Ojrdi,! olsSbJI 
..Ijup- dJi JJ 

?iuSL?-J| L^oSLp-j y Jaiij Lo ^5^3 
..c^uJI (jasu (JAPUII VyRO c^Cj ^ySs 

IEAAO 

4jj^a5»JI (wmSCIIj ObJ^jJI jja Jdj-oJJ 
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(3 ) I i-9 L> jlLc 
??1^o51so ajlc. ioilp- ^59-5 j3Jo Jjio d'hti't ^59-5 j5Ls i>.o<5 

..Ira J*ffLuJi 
?^io gA-ifl 5I 05S>s« 

I^JIsjj ^o ..gAflJI JSLo 31 JSs-iJI j (jLc cLaiJI Iji^J 
(jLt J3^ jLaoo ^ lojiiv.ui.o U^p- 4j ^*0jj 3 t^.l.Sj 

.4XaS i93j^itl dJi 

5ii gAill 3I dJJJ (jp-jliJI li-olffij 5J Uj| (^^iRg 
3^ dljiMoo (jlc ^JLaJI d-o-wjj ^3jJI jL4)lj tj^JI 

dUj <U3 3I gAjJI 4x3 JJLc jil ..4aS jiLoO ^-uos- ^31 3I 
^5»utipJI j.e.a..»>i3 <lxU J^o.J3^-?"^' jLm oft""' '(33^1 ^33*"*^! 

^jLj. J) 

••iSJS ^ '3^®^ ..c^uJI ijasu l^hn..it 15/lai' 
90 403!^ 0-0 gxU) dJi ^ial 4x-al^ ^$AiMl Ja3- 

??^*5'-0 ..4XoJii Udp-La) (J0jVI (^jLt OJloIrXO ip-ji 
..iaootiJU 54x11.1 <113x53 JJLc Jap-JJ OJlpu-o ^JJI to ji| ..J-owp 

. LoLg ^aypp <« 

4jj^a5»JI (wmSCIIJ ObJ^jJI jja JJj-oJJ 
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julj' y 4j| (jXsue <Lu»4*a O5S0 V jlSlojJ) 3I cLaiJI La 
jpJI Jio jawoJb- c3*aJI 51 dUi ^jlc- llyisl iuib?- 
4jy ilsSUs) (jXffuJ jJ3 Ja»- (j jSLu^ui (Jlilbj (jit 

. OjLuo jjssl iuib?- 632 <uifr 
(J^SUl g-oJUl dUi ioij JJ-£- dhfl't d)Lui dils cdUS 

^A.MI.OjAgJI djL^O jy ilolff UiJUC ^jOSffUMl 
4jbtjZ«»l (^jJI o^JI 3I (Ji biJLiC3 

.Loll >-T Jau 3) 03^ 
Non-curvature iLis>ii4l jrit djidll Jaij) ^3^0 3A dUi 
4J33jjM>I ijiltl islai)-) 1^3-0-0^1 ULff-l ^ls ((Singularities 

.(Conical Singularities 
5?^JlsJI jji 03^" ij laLusr] dlliA jl dlfi i^Xaa Ja jil 

.. ill 1 intb ijmJ dUS 
IEAAO 

(L j&SrJl Obj^jJI JJ3 jj j-oJJ 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com UsSy: ojbj 3! 



-5- 

j-a ^ LR^ I 
..^Lls ISLjlSLo C)lj5xu J 05SUI js- p&zJ IJJUjj 

dJLc- ,3*135 05^1 JAmm) dlstS Lo 5^ cUi 
c^Slso ifiLsttl ijjis jjO OJL9-I5 ^*11 ISLulSLcO 

. 4.l5LtV' L05 iit> 
CjLLaj <U3 oJcJ -^5Jl ISLolSLo Olj3-^J llsj- 

.dslkll j*o 
fdJi lo 

ylsj 5A JJ tjiaj U5 loU LJl^- o*^ 03^' i3 0' oUsto 
SiiAti ciViistoj ^Us-yb 

(Particles and Their Anti-Matter Equivalents) 
dJi 'tyLSU 3JJI Lo 

??5iLa4l ^L<j3-y) lo 
..^Sjp-I 

^Sdl ISbolSLo Olj5*axl5 <Particle Physics OUmsJI cby^aJ [aJo 
(SiUm Siltl) 5I (5iUI Jus) (Quantum Mechanics 
OUjuuWI Jua j-o ib5Sao Silo ^ys* (Anti-Matter) 
ii^JaJI dsibdl OU--C3JI ihS' 0uJ>j I4I (Anti-Particles) 

4*jbj*ill yi51 tpf-J] tju&S' I4J5 (4to5^sio I■ •>iV' 
.yio (Quantum Spin ^ysdJI jlj5jJI Jjisso) Jio (ijstcJall diloil 
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iobzJI l^aj (jr^ SiUI si 6iUI jus jl dUsM lift 

.Negative ulub--JJI ialo 
osPsy.s ^ullu jsivSJl Cy* os^ SjUl jl ^jsu jso <^Iio 

Jilslo OSj^^S 
..JaAP- 

u-JL< us^iJ^ lH5 03^ Anti-Matter ailtl J-o Siltl ijuSs^ 
. JiLstio USJ^3^5 <4JLgiUI osjf^Jis Jusu*JI 

!c^ui J5^ ^ UU <t*5Zx*jaJI 3^141 Sl- 
IjjSj ..I Jus- 

j^S Cj^Usp-b gju US^1 '^11 I51jl5la Cjlj3^axJ Lass 
5iUi4l ^L*p-V)3 ^Lup-Vb ^sj 4j| Lftjp-I cCiVloJip-yi dJb 

.Lftj^is j$3 l^aaj (^LOss ^Jtall qjz ^^LUJ (^yJI 
J H+jmSs- ^Lmp-15 iLx^Js ^Lup-I "lis&l j^ljUl J JJl 
^UpVI dli ^LOJ lil^s clob'3X^3 jSj ItapJ JS J3 jlSbo J5 
V dJU ..ilap-JJI jMftj J ^jwloS <1«>3^ao l^jUpil jV I^Asu 
iJilft ^IjUl 3I cblHI 3I 03^1 (5jj 3 l^dap-Sbs jJiaj ^3 Lftlji 

.JSbAil dUjj UTL, 
..cli^oJI osftxll (jit dli ^Sbl ISLoLSlo (jihil lyLsti 

Jp-lJu lol^j^ 0311/1 (J iuilpJ) jl ylc Loij'l jp-J Lsjds 
JoS lip-jw U5 jJjlojJjliLo ^laS ulaj jjsu j) J«J3 <OJpJI ^l 
JaJLo 3/ t jl5 bl3 ij\S 1^30 ^-wp- (5l j'3 JUtl J dJi 
j-o dl ..5i3C' iUI itaftj jb as j3Sb d>Jp-J) ^l Jp-IJo 
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ioibJI j-0 4J3j^ 5I <is>-3jsr Oyi^Aff-yi JS (j 
l ^ ^ ni^f I Al f | 

..JxAff- 
4Sl»- (jLc Ja.cia.tb CoJc jJ ^Sbfl ISboLSbco dj5-aj IS| ^sa I3JL9J 
^l jSJto (^yitl 6j5^I jib) 3A ^jJI JasJI ..diJiaJI 
OJlsJI i^i3\ Jdblojjjlio 5^ jib) ^ 5I cCtidaJI 

^MfcgJIg ^.MCpJI ijjO 3S0O ^JJI CU-c.O>JI ijjO ^Jjjl dUi jl 3J 
OJLpcco (jJJI Ui <Jn.cifl.tb OJiaJI ^1 isla- ^Ja dJ iLCtl 

5bbJu£. 
J^ib lilo ^jU I^Jbzj 

IEAAO 
«something special occurs when pairs of particles 
emerge near the event horizon - The boundary between 
a black hole, whose gravity is so strong that it warps 
space-timec and the rest of the Universe - The particle- 
antipartide pair separates, and the member of the pair 
closest to the event horizon falls into the black hole 
while the other one escapes.» 
Stephen Hawking.. 

IEAAO 
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..(Jnopi< m oijjo ^5jJI dUS ij] ,^i■ 111 
dLo^l j^So Qli ^5JJI- oJws-JI ^3^1 o 

J3-h l-iawoj OJj-JI oJes-Jj -J^Tbo twx^uJ i_JLJI 
6j^a j ij^yi twcoiii jjo j3-yi jj»^» UJLO 

.Hawking Radiation ^$5^ ^Lss-il 5A ^Lsidil 
Ids- Ids- Ids- )Jl»- IjdS g-iJ clij^uJ) j) dUi 
(Os^jsua iu^lfr 31 iLjbj^ <tJLui5 <ulas>-Mo V iisUaJI j^s 
^yi ,,,jLdl (jl 4J1^jJI 0^ ja2-MA JSLdu dUd5 

tdJba^yi i?-jjj id®- JJ5I9 c*s5 jyiff- (j vtiAf-j dUi (^13 
d-dc j^aUaj lo 31 Lum.0.^ (J i3^yi iwJLttl jl5 3I yio dil 
O33 Jl djls <(One Solar Mass dJip-lj <Lmj&mi 0^3) 
JIpuj iu« jbJLo 14 t<U*dj 03^11 jxi- J^lsl 
SjS jj5l Ijlssdj) y^Ajj dSLaJ 6j|0-yi ila^iUI J3 j^*i3 
La 3J& -Jaiii bjiaj- |jab3 ..dys jLLo 50_j 4dU9-3jJu^JI iLlflJI 
IdA j5d3 tWhite Hole ja^yi v-'Attb Lo 03S0 jl 

.(jVI 0"^ 
(jlS U5 I-L> Lplhn d3^Dyi S"H (j) dUd {jistA Idl ..J-cajy 
^btil) ^Jo gbtdyi j-o Ijd?- y^Ld) IjJiS gdu 3^ Jj cgj^ojs-JI jixi 
ci>LftJI J Lo 5A dUi3 c(Hawking Radiation ^*$3^ 
L»-jjJU i^yi uxflill OhS jasLb Jl Jdp- Ids- JJ3I9 C1S3 >ASU3 

.LoU lt*5" 
4x**udJI djjiajJI go ^sSdl ISLolSda god ..gUSj^ itjiLc dLb" 
dj\ f fv t._ >t^Q i t_Q f I ^ ^^vV^Xlt* ^Lol&f) 
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jLsjl ijjo Jis-lj (Jso LoS JiS j^Jun itjjJaj Coutf 3) 
.L&jljwl J5 jjjxJ diiatl jj&l U9MS5 

JuStil ^li9u L^j) i)jJLsJI djjiaJI dQj (J 5ju£>-JJI AJSbUl 
j-o isJUl 4jy8.o.t| UxxxuJ l&JuJlj Jl»-I V 
dJLi (jU- Ijlp- iiLsjJ) OljU&H djj JaliuJ I JjLso 

s .jiiv.n Up Li6Jlsiu d. 1.^.1.0.(1 iajliO ^buVI 
^_Jij (JjJio ifjls-to Jl ^LsjJI (j cL<>lsjjl jasu gSi to jji cUi^ 
jjru»( jUpsp 03^^ 2^%^ ^Lst<il ^Lo ij-nl 
Large Hadron JJl^l ^yjiLaiJ) Jffis4l) ??<Up ^ScuJS ^JJI 

.Laj) dSLijy oL^yi j-o ds-lj ^ Uaii ..(Collider 
^iap^fl juJI voJxSu3 cUmpI Jp iolopJI jl Jjlso ^s>- 
JJ3P JaS OJip- ^jJ) L05 <UiUp- ' " i^jsus c(j3^JI jJjp ^ol1?- 

••03^1 
..Jjbb JJ J 

IEAAO 

-- Initial cosmotogical singularity 
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(iosuj,! ijiitl iiaj J*5o ILaSJ jMSLw) 

(Spaghettification (j^s-LoJI jrok) JSLii) 
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Do-it-yourself event horizon ©Newscientist 
A light barrier made in the lab may recreate key characteristics of a black hole 

Virtual photon pairs pop out of nowhere and then annihilate each other., 
... but if one photon passes over the event horizon it gets trapped, and its partner is emitted as Hawking radiation 

HAWKING KADIATION 
LAB EXPERIMENT Laser increases the extent to which glass slows down photons, creating an artificial event horizon 

Mysterious photons are emitted with wavelengths that are consistent with Hawking radiation 

LENS 

INFRARED ARTIFICIAL EVENT HORIZON LASER 

(Hawking Radiation (jstooy JSLi) 
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( 7) 

dLJ")!—) (j-oj 

TCanck "Time 

4jj^a5»JI 0J6UI3 ObJ^jJI jja JJ j-oJJ 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



■ > ^ A 1 
..LUft 

..CllixpbO ..Cjblc .. jjLO 
j-o Cxfllg- (jSl) Silt) .-SiUI Oi^o J dijju JS 

..juiLfl jlpiajyi JLSU iulj J3I (J c^jiaJI 
..clo OjJaS J5 dL^-Lujja JS ..djh J5 J5 ..J5 

Olji ..iLpun jlojl Jl I&jac i^su gSljJI J cLtl 
JlS2j3 c^uSUl jLptftjyi jyo Olta^J Jlsjj Cu3^j eltl (j 6^59-54) 

..c^ J5 clif IftijSo 
..dJ5 Uj^SU ijlaJI iiiaiJ-Jj <Ldjj^l dia^-JJI 5^ jruSUl jbcAj^l 

..4^9 ftjjOi (JJj 
..LLflXofcOj Ujiils*- ..Lutflo ..Ijjljw) 

..jdOjJ) J dlasJJI dJj J9-IJl» 
..JSLJ j) JoV d-b jbcaJI d9-lj| (jlfr jJtiij (j2»-3 

^jls- <j^y) difj J iwt&juj <^ui^<*JI llollaj ^jl»- 
..IbjjaiO t_,29- 

j^jJI i—JjSlj LJjSl bj^-lj dlp-j cLaiJI j^fr <ilp-j 

^3911(15 tJjV) d&ufljJI CJIJ9!4I JJP bjjjdO Jd9-3 
..j^Sbl l&JOft Ijj (^1 dhS;H Jl 

..^JLsJI JS jjjb j dJiwI jjSl dja-I^Lo) l&JLitj 
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?J >^1 (5jJI to ?jbsijyi diJiP- lilt 
?jbiAjill JaS jl5 ^jJI lo 

CJIJJWJ Ciill (^J tilioiyi dij iflfill Ij'g.'^V'",; (j2»- 
Oliiy-JJ 51544,1 ijja jjo I$:S.Q:i> ^jxsr jJitl 

..ji^l 

" "" "" "..^Ul 
jm ..^JasJI JJJ] dJJJ J$*£>$JI jjo p^xSie ObjJaj I3A05J 

..li5L4l 
..'6JJSXmjS> dlff-jJI CJIj L05 

..(jdOjJI JJio 
lEAAO 

«We are Getting Closer To Answering The Age Old 
Questions, Why Are We Here? Where Did We Come 
From? Does The Universe in Fact Have a Beginning or 
an End? and If so, What Are They Like? if We Find The 
Answer To That, it Would Be The Ultimate Triumph 
Of Human Reason.. 
We Would Know The Mind Of God.» 
Stephen Hawking.. 

IEAAO 
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Redshift 
..1927 

..(Georges Lemaitre jfUojl QS?) Co 15 4jIJuJI 
03511 jl Jls ..|jk9- CCi 14*23 J?>ll CJi JLs 

.0JL9-I3 ill Jo dhti'i josjJI (J clj3ll (J| <Uasj 
di yip 13*0 (jjUjiaJJI (jjuSbjd^ cUdl cUic tjil>syi di Jlsu 

..I&jlsu (J35JI g**>3*ll iodl ^4jj5S ^^1511 
(Edwin Hubble Job) 0J30I) cb- ..1929 iL**. <CS*i*«*J L&Jlr^ 
J^33 <Uo3 tOljjxd (Redshifting 3I ^b^jVI) J1p-3 

^aj jl Joif <4.043 j^ j5oij (j2»- jd ..iooAVI JoJiii c^*J 
.(Redshifting ^lojoVI) di 3^ Lo 

Lo ..Jaoj?- ??CLJaJI j^l 03Sjsj Jj& 
■ ((jg--<i*i.'o - ^Lo - (Jjj) - - (JbojJ - i-*-ojtlb 
iijj (^bl3 ..jA^-yi 3A c3*a11 iijo Jsl j' di {^isuo 

■ (_yp-.tui.uH 055) 03AU 
(Infrared eljxdl Co?d dsCVI) C)l>lh.nn g.o.«o dJJ 
ibtil J oi^J (^*11 (Ultraviolet <L»u«dJI ^333 458*0^1)3 
iijo j^ IJtif jidSo Jsl 14*3 c3*all Oliijo j513 ciiU 4*53*4) 
(_^x*4dull jos jrv*5) ylftl 3) jjd ils jx^-VI 

.dl) 4 in in ,>oa ColJiss^ V] ..iJul l^vho-^Lo ^jlfr jJiftj Sis 
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..JII5 ^5^)341 
..Oj^jS- OS^y$ cgjj^o ^jia ULuaj (jit ^Sol I3L50 

3I 4JjLmi (Jjj (jit K'g.^' ioiliiJI SjlwJI ^Lu jl JojJu 
..jAjUoA JSJij 

.. 131319-5 I3j£9 ??Cj3^JI ij$siAMuiui <JLS 

tLolal 5jL«JI J3*c dia5>J tLsujJJ 3Ls« lils- 03<aJI 
^bzltVI (j IJUX*K L&Jljsj ..^gilsJI (^suJaJI 03^1 ^MJLui biJJX5 
C-uiau 030 (Jl J39CJI J C>3<ajl IJu^ui 1^5103 tLsojJj 

iip li liLs- 03^11 jl5 co>aj dJusu Cul5 lojuc l^l i^sls 
03^aJI iijJ jL (ja9- ■i93^" (j iii^l 1^4 I&Jlssj ..Jlft 
tjrt.ft.'V.i.ft iiy IS LLp-I 03^aJI ^ol (^9- yS\ K;.fci c(5^UJI 
djj&ia (jXsi) Si ij^J ..LoUf (jviSlj (3^9- JissiJ iay&3 C13A9JI J^ljj 

.^39-3A dj| 
^bjjSfl) ^33003 (Infrared cIjasJI CusJ iss-iSlI) ^3300 3^ dJS 

.jjSl JS^L) (Redshifting j^p-SII 
Jloj JjbtJ 0^ <iU3^«*AhJI <ilj3 LJL?- JJI& oii^l 0^ LoJiift 
lajuc JL9-33 j^LuJI (joSlo Lc. LbJkju gLj j^ill Olj9s4l 

.ilijj I3I Redshifting j^Sfl ^bjjSlI jl 
j-03 (djffCJ SI Cub 4jl (jlt dsixs J-oIssSj jl5 03^11 Jljull J3U11II 
S'3 (Redshift jx^-l ^bjjl) dliA 03^0 jJ dil j3jJu5sj I^IS^ dJS 
^bjjSlI 0-5^ 3ifc JjjSlI ^bjjSlI ..(Blueshift Jjjl ^bjjl) 
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Jsifl ylc to j) claU 
<41)13 c.<■«<■>-) jUj^ui juIiVI jl j3jJilaj cloisJI jU 
(j-o ituJj Lo Ojfiiij (jl^l Olji?4>l j-o <L«u dliA j) 

(j-03 <4jjLula ^jo^SMI twuuJJI ciij^ die >.lLal>j (^31 OljJ^4l 
.6iLa4l biltls 0^141 Ji-a5 Ja.ua.tl> ..l^a» ga L^sjawo 

<(35^1 jJuaJil Lo ojisl Ui5) 4j| ioLssJI ddftlflJI jl 
Ijiuuo UbJUsS <^bjJ3 ilijj 41a LLaj 3ill cj^aJ) iijj jl5 laJ5 
<JiS81AJ jJuail jl^ W^S ..i^uaJLLJ] $96 (j iijiJI 
<Ls>-L> ^IjuJ (a9A9- cJiL)3 Jib 41a LLaj 3ill cjijl iiy ll) loJ5 
4J d)iatc«» 4ji ..(jA»-yi JAP-vi jjJJi 

.(Redshifting) 
Ljlt ^cb^tiJI 051111 4a1Lo ll^-jvi LaJlC 4H LoMS jl 
ij^i^ll oiiitl CjIp-JI ijsl Ja-b ihii 111^ 3ill ^uuaJI jl Ills 
LaojjJ 4ia LLu 3ill C5AJI J59UJ5 <LJI 4j-u<itL) LS'Li jj^j 
jgj cjAll iiy jl dJi3 clalg (^yixio jas-^II jjJJ 
lil ..i^Vl oflUI (JU^I j Alo^jLuj^ ^uuaJI iLssljl ga LsujJj 

.111 ml la 5I 
^Ijla ^umj?JI j»e hI in> 3ill C3inl| jl i^Xsm La <^^ II 

?dLti5 jalJ] ..Islo 4j| dJi (_jls5a fja^-VI 
Oljait) ^Jasia (Ji dJS Jdsj Hubble JjIi alf leJli "Ji-ai- 
nLO l^jl (jng ..jai-VI ip-b ^I>i4 Lin-j <L)jij 1^15 5I 
jllOa ga bCijia oudUI) \^S-jvi jlliaj liUll is-jmJ$ IlUl 

!llc IHsaj (jlll 4SL4.I 
.(v = HO x D) 5I5 cjjll j^lfiJ dj^a-w-t La 51 dlli 
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^1 dsLU,) (D) cJjIa jA (HO) (jib (v) 
.JjAf) jJuatl 31 La> 

clift ic-jw Oilj Lois' (JlsuI jlS Lois' slio 4il ^s-€ 
..c-oxAfl iUtjvi Cjilj LoIS ti^aszAU 4^05 Llo 4sLm4I Oilj LoISs 

.13^5 
ii&juo iJLoJj 03^JI j) -JJL& j^ls !-*«*»- dli i^ao 
ja&) dJS3 cOUibo'VI gjbir ijj Homogeneous j^uIl^Lo JSLdj 
d' ^ i' i' 0^ ^3^ Oi^" J Liiid3 JaiJ\ 

.(Isotropic (jtfl3»JI JLp-3io)_> 413^^0 to 3A dJi3 v4*51*33 
..il5uV)3 OL&L?uyi (j3 <5j^l JJLo 

. l^*t3S*«j (jd) ilsuSH j-o jjSl L&ilsul SjS l^SU 
|jj JlS 03^5 jl JuV dj| OjSKl Jio iJooaJ 035311 (jl i^yXA ..J*AP- 
cjlSLtls o*j)\ L&Jut Ijj dhgi ..03SJI jSja dJL9-l3 dJaiij jji 
vrl5l3SJl3 C>lj^ttl3 Ol5jjffJl3 OljjJI JSs c^jjbJ) LbJiic IJLJ3 

.^3»uJl3 
Georges ^J3?0 Jls US' L0L5 ..cjui JS L&jop Ijj 

.(Lemaitre 
.03^11 ij[^jfMj ^cu^iaj J3I C*j3^J <C*S3JI dJS (j 

ialiJI ifWI) i»jiaj3 <(Big Bang Theory jruSLfl jbtajVI) 4jjiaj 
.(Steady State Theory ilSLJI 3! 

IEAAO 

123 Obj3jJI jja JJj-oJJ 
fb/groups/Sa7er.Elkotob/ j^Lw yjjW saTeralkutub.com i;^* ojbj 3! 



-2- 

Steady State 
j^O LftJilp- jjs ijSisZj ialill dJb-JI djjJaj Vjl Ijibu 

..jruSJl ^3 
..iil^j dJ C1.u1.J5 dj|ju dJ ClulJ jjSJl jl J5AJ LUIS' djjiaJJI dlij 
iLuiUxo L|b SJAXUIUO Sjjuoj ^aJLg- Siltl 31 O5SJI jl i^x-e 

.. jj^JI ^LuJl jlJl&O gA Idij^9 

Matter 5^141 jls <guuSJ5 iJiAXi j5SJ) jlJ UJJ dj) 
£$xJ Jua3 (JSP- dJij C^LMJSII dlli (jJaaj 0j.o.im.0 SJJ-OJ L^aip- 

JLJbj <Jaj jl dS5^si4l j5SJl dsliSJ ^o-uu» SI jjlj^ll j-o 
j5^JI )Ju«) i|ls dj^laJI 03^ ill»JI dLb J5 ..dJJ j5SJl 
jjSJl jl J5flj ^JJI ( Perfect Cosmological PrincipleJlitl 
jo ijjS dif# Si il tjLoj ^15 jl^o ^1 jj JjU^oj Cob 
juSLo Up Joio &j?v03 'Lft^s 5i5»-54)l ^Lup-Sll3 slio Ujyjto 

. jjilbJ) J dp-15 j5SJI jSl fiojAll jC«JI 
IJoi ills J^SX. SI dJSLw j^J <guulj j5^ll jl i) (^isd dUS5 
J 5^ lo5 JJaj5 jdiXj Si di^e jl St) dpluol ps-jJ cjUAl jj^JI 
dJaiij j <US ijjOsC (^jitl CSldp-Sllj jdbl5lall JS$ cCiSlbJI 
..debol gosd?- (j i^j^-l iolSLoj Jsliij (j OJlso ciuKA iolSLoj 
go jj 15211 itasJ J5 J OJoJlP- biLo dpluol jJUO l^b5 

..gluoStl j-o jldiil dUS 
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CJSkj cLtl j-o b^S' dbjJ jl5 3J U5 JauaJb 
614,1 OlJu loiS <410 iasLlJ) J cUI 1^3 ViSai Sllol Lois' 
C(5^ l^jl^o >!»■) J j5lu<aJI j-o ioilill 

.(Archimedes ^Juo-^jl) ^l^ib d^Sij 
(Bondi Ubjwo 4**4iL«iSfl ibjiaJJI 6j£s 4b 

.1948 4JUtf (Hoyle 43^)5 ( GoldjJ^)^ 
CblSj c^jjjuLidl jjJjJI t_a n (j Oj^S Oj^ii ibjJaiil Clb CjjL> 
<jiuSJI jLs45yi ^3^ 3I jr^SJI jbifliyi ibjiall ^>4141 

J dib bjJtp- ..jLssJJ j^iaj 1^4 JSL4I OlJj 
.LjjJb Oblutbo^JI 

(J lib' JMJ3 <j4l) \Lr3 j^Sdl jl JS3J iulojdl C)Ua9-4>l Ol Jj 
??44 ..iilidl iilpJI iijiaj Cu0j4l LoS jSlo^^ iiojyi J5 

(^1 03^1) (^1 ilalaLuJI 3Jiljil C)l»-5« jiLa^ 
J l<L>- SJu» jSlol J y| I&Jloj LuS4 je (Quasars jljJ3Sil) 
01S4I J )4»- Sjusu l^j) (jiAo ..(Deep Space ^3^0^! cbaill) 

•03^^ JS (jV tbbj 1 jlojil ^ IIp- OJuSU 1^31 
dlb J<£ llboj cjOil L^aJLt icjvui^ ..'is-jvj 4} ejOil 
jCLuJI J Jib IjL?- I193 i3jSl«J diL^uJI 4SL4I 
(j cdJU jjSil L&Jusy J3^dl jl bUi (jiAo IS) 

.6j>bl»- (.><03 03^11 ^lo gSl^l 
.£jauaJ\ ,^4141 3A 6)jj Lo jlS LoJS cJlsij) Jl bjrJsllff bJLo3 loiS3 

..bjb L& ilb-JI ^Sb dJj'3 
??Quasars C>Ij)3j3SJ) dii to ..iilasJ ^SJ 

125 04SJI3 Obj3jJI jja JJj-oJJ 
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JS gJbuJ Lgfjl Us LOJup LoM5 JA 
..Jjcoj?" ?isLb ^5 L^Jb^o J JalwJ ^1 

dj$AMO tJbLoX ij-All L-i-Sj SjJSiO J5 ^Sj-0 vj 
jS\ (JiLojJ) dJi ^sk»- jjSoj ..(Super Massive Black hole) 

.^uodJI ^s*sr j-o C>lj4>l 
^Lft 4JJJ£ IJL»- IJLP- iob--b dxS' ^Luj e-cSiH dJi 
Js^JI dB J^J jl^o dliA 03^; y CilsjVI jastj (Jj 
c^jui jlSLo dL& UjSo y j5ys J l^aJL'^j i«AjJI 

dJLo i—dli Jlsi; (^dl ^L*ff-y) (JldLs c^b-l 
.cLaiJI J IJuxj 

CjljCojJLSdl joyji XLg iLsLaJI isUaJI ^jxU- JSbi J JjJiaJo 
(Jl Olj^ 10 tju ^5 IjrO jljJL^ (JjAaJ <Lft9l9-5 i'duj^iS] jCLuJ^ 
Schwarzschild jJjLijjjliJ; jJaS uLku ^sks? Js- hy* 10000 

(iLsLaJI iisliaJI j-o Jual^sll diJ ^Js- ^Ih"' ..Radius 
j5^o (j elij^JI cj^fidl dij {Js. giyss. JSLiu is-jbJI 

.Quasars OljIj^Sdl c-dl Ol^tl 
J jb-l ,^1 jLsd> i£$.cw.o CjljIjjjiJI dJj 
AjmuJ U3^?to Jio iio\S jlat (jlc U\ cj3^1l 

!100 :1 
L&Jiiu umu LrJo ijSJ iUS ojSdl j Sftlbl 
Ob-^A J-oj JjJjb (>& Vj I&Jloj y cjl&ojJI (j (jAffmJI 
^jdl dJi 4^uiU4b djj js- viy 1 l^J .L^io I»I ini t^dl 

..l^lo d^9 

(L j&SrJl Obj^jJI JJ3 Jj j-O-U 
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. jVI 1^5^34 Astds (Jai L<s*s LoJSo Uj 
dJj I3Jj?--) jl l^sJa^uO (t SJasJI clolsiil jl ^ao 
h "■ 'I3 iolsjJI IAJSJ <IJL9- ^bul {J^ Vl OIJI3J3SJI 
CJlS^ dLhs lil ccjAJI Ozjui £>a$} j^sJI jol^aJI 

i)l Jj Juf. 5^39-34 CJ15 ..IJl9- djusu lllojl (j 6^39-3^ 
.[sr$jb$ J6\ JSLiu 

(j 6i3»-3A jijft l^jl <llo ijJjS (3^LO' (j ^ ^j) (^*a«3 
Ojij«23 C^rJl Jj tv-ujiJI 3I jiilpJ) 3I JLpJI 03SJI 

.|JL>- OJusu dJlojl jjlo 
gU-iJI iJLft- CCi^-0 03^' ij 5i3»-3« Cols' l^j) (^is^ 
(JlaJI 03Sj| (J3 ULp- jSJ3 -Lc- L&Jtsu jljjLo bijia 
(jit ^3^413 Jjjd OjSbll J <bSl^ 5i3»-3« L0L5 CtjJJj) ^yi 

.JsVl 
J JsyJti Co IS iialil) ilbtll ijiai! J3I ColS dJj3 
(jlt cUj3 ..il^j ^3 i»IJo dJ Cu<faJ3 cdoLicoo 03SJI jl 

6i3»-34l yil3laJl3 ^Loj-Stl jl ji>a4l j-o dils cjiljCSifl dJi 
IjJ^ j3^j j| t-oso ]Js>- 5Ju» diojl jjLo3 j3SJI J iLptwi iLsul 
..jl^o JS J -Lap— Si3»-3<o j3Sj j) Joil ..Ufljl (JlfJI j3^l (j 
^oli j3SJI jV jjt dil -bjia>3 LoJLc- Cuo to 3^ dJi3 

.JJSlll 
diS ^tbiJ) J dJLflJl3 cbj^ijl eUit ^JasM jlS cl961 dJU» 
jl i3jJ Co IS IJl»- iUs dis Vl <ioliJI dJbJI djjJaj Uaio jU-o^o 
J-o^-tl j-03 <^3^ jasrja Ob3S.tM.lllI j-o d»pdlm4l JotfjJI gjUj 

.dlblp- jl 

ObJ^jJI jja Jj j-oJJ 
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^jjl) J.Afljj cl964 dJLui jjIo 20 Js^ 
Robert Woodrow 05«dj5 31*33 Q>!5j)i (Arno Penzias 
iudliJI ijvsJI <bHe 6(5^1 ^LisS") <(Wilson 

.iulitl ilbJI ijiaJ 
Cosmic microwave jjSLfl pistil <Lalsr) 

.(C.M.B.) _> dj^jiaSsv la 51 < (background Radiation 
IEAAO 

(L j&SrJl Obj^jJI JJ3 jj j-oJJ 
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-3- 

^ (J-0 
i)jJaj ^3 Jxsu dLasLo^ diSLtt.o jS\ <i)|juJI ^3 tgSl^JI (j 

•kSJ3"^ c^j <Lulfr Kin?"mn 
flc^ y j-o u' 6^? 

?!^JlsJI j-o jl J-olS' 
..iLaxsLaJI itajjjJI ^ dJj ..ji^aJI ila^J 

jjj) [o jg^t-iVuii in cOjS^iJI dJj u^e^Zuu jl h^h" ml 3J j5j 
..juSLJI jlsiiiVI iL) jJaj j£ 

• •0^415 j-ojj' 
..43UaJl3 OiUI CilJj loJ-Lc 

..«^wi J5 |jj loJJLc 
IEAAO 

jj5 J^xj ..UjLftiil (J j^SUl Ja^x} ..cLovuaJI jl jJaij l^lbu 
.JL^j^UI dAu)3^3 axis XSSKP- 

.<U9 5^39-341 isliaJI JSJ 0^141 JS (Ja^O) 
(^*1^13^0) X&mi\ IJXJ3J (j (j*ilp ^sJlc jl5 
U40 Louis' Js-jJI dJi Jls .(Nicolaus Copernicus 

..)JL9- 
j3jLaxsi) j*(UJ) jlS US 03^) jZya Cu^uJ jSjill j' CA4XSI 

129 Obj3jJI jja Jjj-oJJ 
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dJ dji UM -gSljJI J (Uaj J Sj^LsJI JS Jla- IRJSJ ..I4SS3 
^isr OjAiwI <u«JLsJI JsLdjVI JSLLtl j^o jcSJ\ 

.AJISJ 
^JJI c(Galileo ^aLJL?-) 3A ji^l ^ls« dJi UjSJu j) ljS^e 
4 h. <«) CjmJ J5LLO .. jlSLuliJI bb go ibLo-o J5LLO J gs^ 

..dJi J5 b^ci j$J 
.<U*5M 4jJj 4jjJ Cjl5 IjUi 

..cLaiJI (j j^iaj dj)3 <U4^>5 Lijs dlef dj| 5) ^io 
fbiJist) d)J»vcw ^5jJI Lo ..j^o ^uJI Cdibl dj| 

jl 4JU5M dibJ ^9- cLaiJI J lylls Jixcal 

(j 4fllh"t 5^o 4Sbudr's dil®- j|Uaj jl dal^ lo il L&Jiit 
.j3-I p-M&o bys cbadl 

Lo Jl I jLSbii3 
3A JJ ..Sjl^j 4J Cuwd j3Sl'l jls ^LoilS clb 4j) 

..^3Jl»- Sb Jiio-o 
..Ojujj l&Jisu Vl dUS dffua ^Jlo Jl^-I t~9yu ^3 

..Ut3*s34 bj^-b dJ^3 
Hajmj OL&bfJVI J5 J Jua4I Jl^jdJI cLaifl dJi j^sto I3IJ0 

130 Obj3jJI jja JJj-oJJ 
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?5JCU>4I eLajJI dji cb- ^1 j-o 
ijij' dhfl'i ..CJlp-Ij dhg't Jl3 U5 ..Ja^aJb 

.Singularity 
J5 LbJuc Iju j.o.irttl dhgi 

CjIjJJIj <^59^15 Olyf-X^s <jl^4l5 jlojjl LtbJuP Ijj 
.OlSjI^Sbf^ OUJJJLJ^ <C>U3jfi^jyi3 0135^33^1115 

..c^i JS 
.djljj»Jl3 43Li5bl3 jiLaJI d h s i 

>c I431 jLitb bJ jl ju5 x&r Uj jSbg U&jao 4ho,:,!I dJj 
jriS'I 3^ to dliA jl5 < j3$JI ^3^3 JoS dil {jisLg . .LuiLuil 0JL9-I3I0 

.dllA jl5 U ^Jatl i«i5 Jl ^U»u ..^Iji 
!Lsy>- e-fjii V dliA jl5 

.dJ (jjAo ^3 j-ojll {Jio- il ..Ol^ffi-o y V ..cLaS y 
??dJi jlsj lilo 

L0L0I JstofcO dJ5 6J-0X3 (j3^Jl JJ3X53 jb-iiiyi jl J*»uil9 
.3J Jaj (jlc 

J^aj (_,!»- ..Rewind l3u^Alb Jaj^uJI dUi Jus3 l^bu ..J^cojs- 
J fl M /d t^Q* f 

6JJ03 cdJbdl iobj^ill LU3I3AJ dJ J^aJ jl j^f jAO dtllA 
jl^ij ..dJLs OJif to iwLtf3 jfi- jj«J3 cbjAflJI jo^ jI^Ij 

(ji®- ^yisw y ..dLs j^jii i^isw y djy J j-ojJi j^ 1103^0 

4jj^a5»JI (wmSCIIJ ObJ^jJI jja JJj-oJJ 
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.(Jtsj) 5I (JaS) ioJSU 
jl (Planck Epoch dj^b _j to 5^ JlpJI dJi 

.(Max Planck dj^b (^bs) ^.Jn.vJI ^tLsiil 4^«J <(Planck Era) 
Cjjui jl tiJbs-JI dJj jao ^Jlo ^49 UiSLg' ^9- 

.(Planck Time djSb j^j) 
^ t-t. .AfK Jju^ 1 A 

j^Scu ..j^ojJI jaiLo! Lbbj^S Os^jSiA 0d»-$ jsoat dj^b j^oj 
Jjb ..iuliJI jja zjsr 03J-0 03^ U3^ cj1r d* 

liblil) j-o (4^10) 03%^' b*®bj 42jIsJ 5I 
jirfaJI ^ybUxo cj^JI dJi (J jl5 (^JJ) to 

Cbl5 l^iS sbjAfll) ^'32 0^ ^>S!i j' 6^? ^3 ^ 
,539 uflsvdl jUsu ^yi yJI ioib-JI 639 jl 1(433 fiJLyjXxs 
dlS' 03^11 jl^s <i3^3-VI 4-bbydJI (33411 039 |j Cits' dAuJaJl 
isllajl iilyy (jAdll iU4>Ulo Ja49 0J^-l3 ij4J dJaii j4 OjLt 
CjJLuua jC ..6jjLcw.o jC ij4j dha't ..ioil?Jl3 491^113 OjlyJl3 

!Cjy?iij| lyl 49-jjJ 
! jlSti < j5 - j3^JI- dJ Ja9 ..yLj-JI diis-J (yi dJb CiLSg 

yd) 03^11 d9Lb J5 yo j\Sl d9liaj dJb yadl dlasj Oy?ifljl 
.^jLodi 03^1 IJl)3 (d&o^pbo dlu> jLLo 7,13 J^9 diSLo j-Lo Iftilbl 
j3^j| iXe ciitijl yo «y»- 03^10 03^10 03^-° 03^° j-0 (J3 

4jj^a5»JI (wmSCIIJ ObJ^jJI jja JJj-oJJ 
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..5j^ 03^6 SjJJI jjo j£] ps*&-J 
-LszJaS- cUi cjLol^/l (JjLc d-ojiaoj ^JJo U& l& ^ISjVI jl 

iX£,ju) (jjO 
t^Uuflj cjAJI ijL^ iUOS^ J O^SJI cUaC ij\ ^ySA 
iLtoJI viUj (j cbj^iO (jrbl^ (j j^S J5I ^ 11^3 

jjjjio jjfLo cj^- J ^JLI jjiJ) ijS] Jlltl OjSI 
^5>tf»J 0j5 ^9(9- j^O <d , ?, , h n lulill j-0 cjj?- jj^Lo 03^° 

jjJLsuj Ja ??d>Ji9- to jjipwC Ja ..Ifti^ iu^jVI Sj^JI 
?5dUS l^iIh'i (^Jl 

(jV j3^JJ itaUJb 2^*19 ifryvK CblJ gsiyi (j tejuJI db 
l^iASU ijA ^j3 Cols' (j 5^39-3^ Co IS djS JS3 JS 
CJLoj Sjt93 jlSbj^ cloisill CsS j 49-jjJ 4i9-|jCL03 49b0jLL03 

.CJiA (djSb j-oj) SJuJuf 
h&S 19*° '3^®^ ckibSb j^j ^Cs ^43 ^SbSU k-?S9- 

..4is 
dJui j3SilUaj j3^Jl9- ^2313 j-e (j2JI iolill 
(313111 iJtC JS j-o jvSI dbSb j-oj CIJL93 i-U. 1^*3 cC19-jLoJI 
13.7 JlLo ..juSUI jbCiVI CS3 JLLo dJS 03^11 y>S- (j 6539-341 

!!4JLo jLLo 
!(-^i33jJ) jjJJ CLobj 

j3^JI >0^3 iob 03^40 31 jA jtS) 6JL9-I31I iL-JI (3 
03^*0 J^-0 13.7 (j 03^® 31 bjj>9 3I oM ••'Llo jblo 13.7 3ii 

4jj^a5»JI LomSCIIJ ObJ^jJI jja JJj-oJJ 
fb/groups/Sa7er.Elkotob/ J®"!1 Vij?1' I^o-oil saTeralkutub.com u^Sy: ojbj 3! 



j-o LoU3I J.S.V.C'Ij yS\ ljuS ..)juS ^JUI 
LJjlSjjl <^JbJI ^ljJ?-| ^.h" m't jj l^ls <L^l\sr 2j\ 

.[Error] 

..JafftZiJ IjJbu 
Ji j-0 03^' j-o (Ji^l diib Sjlp-j J 

..ljujj 6jS ppar 
5jSbl o44^ ^ O* cdblltl db^b Jj 

..I4I5 iudjitl 
..dJJ (juue^JI Loliij o-o jj5l iJLf 4i)liJI 5jtf>-jJI Jj 

5jlj^- Cbli 4Slia!l o-® iiolc iyji-o Jlj lo jAj dbi 
Vj Olji (jSJS'-J 6^ f ^3^ O-0 C*xb 
iLsbaJI 4SllaJI j-o jsrj ijffuo ..^\msA (j) Vj ObjjiSLII Vj CjUjJj?- 

.l^rflsu ylc Sj^xaU,! 
i-LozJI dUi g^sj cdb^b o-oj OlJtp-j J3j-ff ^JloZj L&Jlssj jjSJl Jib 
CJs ^jisr cLp-jjJj j^bb Wlj is USD I CJ15 it^-JI JuJui 

i)ji OLo-t-wJ*-) Jjl 03^ dl^^C-fcU dJUao i^-jjJ 6j\jffd) 
.(Subatomic Particles 

.03^11 ^Jjb J O J3I Cbl5 dLbj 
g^AS- jj JSbL) Uizo-o 0^ ii»o4l dLb J OjSbl gsljJI J 
Ol5)ljSJ) Ujib)-) (^yO-KU to IojOpJ ..lojibib ij3jSbl OlAbbyi 

.(Quark-Gluon Plasma ObjlpJIj 

(L j&SrJl Obj^jJI JJ3 Jj j-O-U 
fb/groups/Sa7er.Elkotob/ J®"'-- saTeralkutub.com UsSy: ojbj 3! 



CiUjjjLJI) j^So iJjVI Cibjjjs-Jb IILzm jlS 4ji 
.(Leptons C>lj3l!JUI)5 (Barions 
CjU^jLJI dli jjji to ijSJ 

CudJi 
lEAAO 

j) iljl Juif Baryons Ob^jlJI iuilo gJaXaJ (^is- 
..j^-l Udj 

.(Quarks OlfTjIj^l) 
Jjlfllul LJUSJ5 cdj^Sl^aJI JjjJi jy IJl9- (_7S10 IjySj 

.. jlSboVI jas <da.>.>4t.J 
o^jju^i)-) u> iowiwyi ou^sbti ^ib ciiSji^sui 

.(Hadrons 
jj 5jrd^ 0-0 OUj^SJI i^ib CJUJJJU^JI dlj 

to I4PI53I (j»0 ..cbj^S J^ |jui> (jV l^iS L^dj 
.(Baryons Ob^jLJI)-) 

jSjx j^So (_jXJI Obj^j3^1)15 Objj^jdl j^o CibjjjUl dLb 
.5jjJI 

^UiVI 03^' OlSjlj^JI dJb jl dJi (^iao jil ..J-jai?- 
.Ob53J3;jJl3 C>b3J3jdl i^ib <5jJJI j-o iasto clj^y 

.dJabcio 003^3^1113 ciipdJI <up-3^ Ob^jJI 
jjbJ 00^3!I djaltl OU^u^dl tySi OlSjI^I dJj <bL)l3 

(L j&SrJl Obj^jJI JJ3 Jd j-O-U 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' l5«-<djl saTeralkutub.com u^Sy: ojbj 3! 



0^1 ioLjjAJI (53^1 
fl .AM ^Jc,l t) ^Je.1 tLUi^lycJI^ 4 ' j" fclgl*t) 
j^jLj ^1 jl <C>lj5jJ3;aJl3 CjU^jjjJI jl tiUi (jA" 'M 

.JUJlpuJLJ C)\Sj\$& 3 ..CJISJIJ^ 
.Anti-Baryon iLaa jjjjL; ctao 05iJ^ J^9 

dSOffiMi iLAo OS^SjJ 4&s j^Sjj ^ULo OS^Sji j' i^y^S 
.Out^jua 

.SiLAo 3 j-o oj^SJ iLAtl jjjjUl gSljJI (J 
jyO JLP-IJ jjb i^JJI 5dJi 6iLa4l ^Uo-yi jj^Sju Jji 
j JuS j-o dip LoJSo ..I^jLj] ^Jl ^SLfl ISLilSLo OlAl^sl 

.^LJI Jlitl 
L^diol j-o OUjjjLJI j£ (oJScu US' OS3JI dJi JS J <^41 

^CiUjjvSJSfl 05^*5 lilo j^ j^Js 
iliol I (^3 cPrimal J3) (jA gs'^" J OUjjSLlSfi 

.(Leptons C)U3iJJI) 
.JS] ^Aj IjJlsu 

Charged di^sdm CjUjiJJI) U^Jjl ..CiUjaJJI j-o jl&^j dUA 
jjjiSJSH d^uJl CjU3aJJI) 345 jsr] 433^x0 dJj3 c(Leptons 

.(Electron-Like Leptons 
j^ dj^-dtl Cjli^dUl dJj jl Ijuk (^su j-o lp-l'U.call3 
(333*11 (J^lfldb jjUj Si (j*^l 4Jigu*JI 4dLu* OLj3V1 I1"oI 

136 djj^^JI Obj3jJI j-o Jjj-oJJ 
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oiijjfvSjyi kfUi .Sjjjj ^uiiwyi 03^41 ^JAU 
cOljjjjUl ga ^AS>c32 ojtp-Jj -iJLJI L^iisw u**«v- 

OU5y3Aj3 O^3^3y (Jl lii>j3Jo ^oJLJ 
^yJI ^yb dJj'j t j^SUl J bilo ^1 Ubj3Jo Os^o i_yJl3 cijjJI jUj'^l 

.l^ap-^lj j| jSLj 
.(Neutrinos 30^3^1) ^«(L> C>l»3*JJI j^ ^3jJI 

Jo cULi 4*»iJZJI (JiilsZo J3JvSiJb J1^ 11 c"i't jS^-c ^■i.m.'^JI dUi 
5^iUb V 43l9 <4j^lj2x4l ^U^UAIJI L^UUAU^ -dJL^-ulJl 
IsJs 415 dJ 03503 <(530)1 (53351 Jolo5b ^3 U&03j^Sbl 
I^Op- jAOt)l dJoJUO 03jf5jyi3 30 4.'1'5 j5sj tloU j3j5bV^ Jlo 

bbll)jj?JI Jajjj ylI <Li.Ki.JflI'dogI d30lb joIaj V <bl ^jXslo^ 
dLoU" JaOso ^JJI 530)1 53351 Jolo5b ybj V3 ilyasio 
4jy 5)^3 cl^jlji Jayj-o (jlo fjj] ilfl-JJI (jU bUool OUjjflJI 
443351 530)b Jaos ybo 4j| ^Lsu dUi jls <<U»u*JI JibdLo 

I^LuSLxfl^ aot&j&j] 
^JIaJLAS <jsuai] JuJui L^JLXCS <dJLxSLt^iJI 45^1 d^JLU ^LcmaJLIL)^ 
5 ^JoiLo os^i dlSo bbj|ob ioibs)^ <45o j5jo j^b I4) 
5b Jjhj y -b^iaj3 LLoO-- 4j| dUi ^jAa IS) .ijjJI Ob^Lio-U 

liobys 53S 
6iU 5)3 ^-Kk^- 5I j-0 Jfi 3*4333)1 d5i 0' ^5^ Ly*3" 15 

!b3P.^0 ^uJ djis1 Jl^Usi ^3 <44 jotkio j' Oi^ 
j4s (jro^Ltl dllib <oVI )jo5 o")^?" J5I3 ijisr 44) gS^I 5 

!ja»-Sb V Cbl3 dJLao?- Jils- jjsu 3i4j43;3)l 

132 4jj^a5»JI oJCSJl^ Obj3jJI jja JJ j-oJJ 
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jL^tl) (jap-VI <4^551)1 j^s dJi 
O^UlaJ,! J»-IJl> ljJlsu ^JJI (Radioactive Decay ^Is-aV) 

.^Xo ^n.o.u.'JI Jio ..4§^Lojdl ibjjjJI 
OljLLo LJf. 4dlj (j i^euLII jl dJi ^isw jil 

jJiflj it cLaiJI ^ S^sLiiuo JiaJ3 1^3^ Jbl3- j-o jjsj 3l(jJ3Adl 
(j-o JCa^u-ui J5 <J*»4U (jl di^ff 0^ '(5^ 
jUio 65 (j^ jrv^l jj» <j.a.o.iLlj 03^. o^J^" 
!(_)»)33JJI JJJU CJLoLIJ »-9^) ISJIS-I^I iuliil J 

.11^ J5 jjs 
JCLc 431 (j-lss-g ..O^Loa Olj3XJ I4J 03^ LLjI Ol>3XJJI jl ^41 

.dsta iLaa 03^ ^^1 03^ 
3A (3jJI (Positron j3juj^) dsw 03^ ' j3i^VI 03^0 JOp 

.4.i-,>-.tu.t) IWA9-3A ..^Lda j3jv^JI 
.^r4ff-3a-j3jj ..(Positive-Tron 3) j3jJ-(3j3?) ..^^1 J I3jS(3 

..iLda ^Ujl pSJ ddUaJI j-o dp-Ujl ^oj 3l)jJ3d jSj3 
.ldj| <U»u*JI J^Lslo 

..(Neu-Trino) 3I ..(Neutral-Trino) ..Uul ^ill dJi j 13^ 
.3^1^-3^ 

. JiLs!lo-3Jbjj 
?4jb cjrv^idl j-o Co 15 ^Sj^iLc. 

cbyCJI J0L41I jC^u 4jV oL&-jui to ^JsdaZuil 3I ^aI&I 
jx jusj ijZllg tParticle Physics ibjJJI j3i 3I C^uos-JI 

.lJuflsj bi^)3 cbj^iH ^3JS twk5i*ol 
138 dbjyO&Jl Obj3jJI JJ3 Jdj-O-U 
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jl o' c?*®' Uf-j-i JiS ..^tl 
dJosJ OJL^-Ijj (jXJI ASliaJI jyO <l9-lX)l OjDl 

.<iiio iiAo ^isji 
cU^Aszj g-o jLoiLaX) qxA^otisJI jl 5A dJi JlSzj CjJc?--) jl5 I03 

.lolff jLxihj^ 
.[^ij<s=jLff-)5 I^JLK+JLS-I^] ..4'h^<«<tl iutfbyi i^uJI dJb Jlo 

tdj^b <LJi»- jl 05^1 j-oj j-o iJjVI iLtoJI jj 4j| dJi (^yisto ji) 
JSLiu OU31JJI5 OU^jUl dJj ^XJ I433 iol^UI isllajl Co 15 

??^A5to 
^LXI Ju5hJl) dj) 0153X^3 ob^jb ^bbl ^X) dil (jXslo^ 

.CkS^I jj^dj (j 0JlsjJI (j*dXj l^g-o diLio 003X^3 C)b3Jjb 
al . ■ -^Ml i^l I*? ^15" (<Usa**aj <Ludbj3 d-ubj^S — ■ 1 '3 djjj I^ (ji^l 
OlS (j ^uiSLb3 jj?iiX)3 l^*aaJ cdjdjuXai SiLatl 

.1^*3 JJ3XW) (jdl diap-JJI 
jiff-l32Xai dJjjJI oU^pJI dJb ,353 dj) Jldb dJS (jistA ji| 

jSo (t biltls jSI <dJbJI OIA J cb>*Ail 00)33 Co 15 3J 
4^5)353 >103503 djljjj 03$^)I dJ5 0S0 ..^LpJI IftJSbxi 

.oil) b3»-3A 03^ 6jUsl3 
.Ja^aJb y C13W dli^s jil 

1'Asj/in n An\~* dliA 

IEAAO 

139 Obj3jJI JJ3 Jdj-O-U 
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-4- 

[E = mc2] 
dj^b dJis- J 05^1 ..J^S j-o Ui US 

..C^«nll df^UI (^o 
Cosmic 35$^I ^puAaJI) dlp-^o L^jjxuwj iip-j-o J jl5 dUi^ 

(37 10) Jljf Jis« Ja.uflJl> dJLyj^l dij CuJ^- ..(Inflation 
.Ltj^j diSb Oldp-j jdfcC ..jru^JI jlpiOiyi ioliJI 

I dp- jru5 js>o ijz SjLc diJ 03^1 jlS <dlp-j4>l d-b j ..Ids Uij 
.Jlsjj OLwup- ^5 CjUjJp- ^Js- j^i fi isUaJI 
Olj3ipJl3 0ISJI3SJI Lojdj ..dJi Jlsjj jj^dl ij Loj^UI Cj)Jo 

.Quark-Gluon Plasma 
tLoildsb Ob3JLp-JI)- Cjb3ipJl3 OLSjl3Sbll jl oLsw dJi 

Cbl5 -(ojruSbl dJ33dl 63411 Jib dJ33«4,l OLw^pJI 
ij l^3&) gA dp-AjllO Cbl5 dp-jjj OjuS l^Jjl jp-3 cdis 352^3 

.Lojdj 6J3^3 
J3^j IJU3 cdhi...i d-cw-'o jbLopbyi j 6jljpJI OiJl) dJi JLsu 

.djjjJI OLbjpJI 
dsliaJI Jl J3flj (E=mc ) JJih ,3) l^SjJu (^dl JjlidJj) dJibto 
OJlpu Jl5 lo 34 ja^dlb 1443 <dsUaJ J39Cb 66UI5 <6614 

.J3^j| J-OX j ibldi J-o «ljp-) J3) j 
<66ldo oLSj^ L^sw 03^3 gApcb 0^)3^1 OlJu <lds US' 
lad93 3I ddlS ei^ui 03^23 C>b3lJLII C>|JJ3 

djj&StJI Obj^jJI JJ3 Jdj-O-U 
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JjJi- plJ jl Ju Sli jil tfiiUI j-o Oliji?- (&J 4j] U 
.L^sto SiLAtl oiUI j-o 

03i*J 03^ £^3 <iLito 03ijL> 03JJ^ ^ 5^ 03^i '^4 ^^3 
J dj^b oJ^-3 J5 J j a U'; CJ15 SiLail l^olw.^lj 

..ilasblll (j (_7fl23u5 "^::^3 03^' ij jl^o J5 

CJ15 tOjiUI Kg.AUg isUa/lj Ojljjxtl u**«u laJaj 

JasAJ^ Sjlj^JI o^aj vr'-;-"'-;3 c(Relativistic Speeds 
^Ua^j CJ 15^3 cl^buu 0-0 gJflouO o5b ^ 

^i-v jis- ^ "■ — ,,4sUaJ oUi I-»<^ '"3 1 a o< 
.^50^3 jj?iflJL»3 iLa^l Co.m-7- 

Olo-ousJI «U3 03^0) Col5 1^33 03^1 0' cUS (_yisio oil ..J-i-o^ 
Jij-dJb ..dSUaJ CoIj Jca^ J-0-UJ3 itasd J5 J ifjjJI 
iwJLu)) diasbUI j-di (J (J Col CJSj ((Jlp-Ij) dll CoLs 3J Uiio 

.dJCsbUI Oli o^ai (j ji-«s gb'LJI 03^0 oil ••(Cff-lj 
03^ 03^" u'3 iCiU-ooj- ^1 03^ 6^ ail dUi (^isj ?liLo 
dJLft 03^J 6J cbls <3^ U5 j^sVI (jAj 3J lilasbUI o*dj j ^50^1)3 

libl^JI (j djji dbU-oOf ^3 03^ 
(^JJI to lil 

qiu. b) JLl C ^30 .. I IwOji C ^30 Cj JO>" 
.(Baryogenesis 

4jj^a5»JI obiS-fl^ ObJ^jJI jja JJ j-oJJ 
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Baryon jjjjlJI ^SjJI OSji^ if3^0 6333 Jxlc- 
0LSJI3SJI j-o Ids- Ids- Ids- l>s«s IjdS Cdsff-3 (Number 

!SiUi4l OU32JJI3 C>lSj)3^l j-o J6] 03^3 ililsJ) CjU3dJJ)3 
dJj clo-LsJla dJdJ3 cOjwOj jg_ih"»i3 ^3 LoU' J^^-o J^Lc 

!(Ol33JjlJI ..(Baryogenesis)Jb ilasJJI 
IEAAO 

j3^JI j(*xo 1^*3 jjiL) (^ifl diip-JJI dJapJ ..(jjipJI diap-J 
.01^9(413 (»3»d03 1^*5^)3^0 JJiduuj3 iLidtuo JS'j dJ5 

Oldp-3 j*o 0d5-l3 (j OjJlp- j^I io-Kilf-JI diap-JJI (_yii i!a»JJI dUj 
j3SUJ dill 14*9 Jl9 (^l itasdfl jbifljiO dsu ^3^0 

CJsff- l^jbsddol LdSLe ^3 V 4)3^0 03S 3I J3491A JxLt 
.^ms>Cj SiLail biUJs O^UI cr" ijd?-o jl5 ^dfl ^Ij^dO 

4SliaO j-o j3^2j 6iLa4l OU***pJl3 OU**tt^-JI 0315 ddis U5 
OLo5o3 ((E=mc2) jjlxiol itibsi bLb Cob Jdss^ 4*3LOI 
^wSl233 IftOszj g-o ^LOi iijluOjl OLoSUl dlb" 03155 cij^Odo 

.ilapd/l (^uA) j OsLafl 43lkf) 633^1) ^3^3 
^Js. (33423 i*»-34l iobtO biUI OJLSP- if3^54,1 034)! dJj j5J 

.<UgOJI OfLo O^biil 6ittl 
jUio 431 )3JL»t3 (4jd»- to ^bfljj i^&-e (j2»- 

d»-l33 jULo 3j3-yi ip-Lfl ^jU- U3S4j (dob?- ^2j SilOtl SiUI 
iohfc j3*£32*u3 Ja liiibsJI ikss**iaj| diltl j-o 

4jj^a5»JI ObJ^jJI jja JJ j-oJJ 
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J5 (j dsLlaJ j-o 39UJ tfiiUI j-o i_yLvU> (JLsl ^ctug- J5 
oy^^2^3 c jjSJi cipui 

jLLo J5 cUs g<o OjS^j oiltjl j-o jLoyi dJS 
JSo cdJS 4JLo ,319- ^5JJI 3A tdiUltl 0^14)3 iiltl o-o 
Oljffi4l3 ^5»uJl3 JSj <4^ 

IOIjLRJIJ jUiVIs OluJU)^ dljluJ^ 
Jjaiis (Jlol ^.ctujy jji dJi J5 

.^l^JI d 0 he- dJj 
JJ 1^03^ (^1 <03^23 OIJW (jd) CJUJ^SJ) dU 

.CAS^I J3J-0 g^O dJS JlSU dijSU 
jl o^J^I i' sU-wJI (Jl jiad LoJuP Ciljj JSJ Ui35 I4I0 j3So 

.ln&l idc goj j5j (^1 
.Ujl5sl ..Ujlp-^ois ..lloSb-l ..bJlp- I4I0 C03S0 

JS- 
y j-o 6^ J5 

!5Lff- Jl ..^ic. 
1^333 ^Uai Jl ..i3»-3 y 

..1^33 ojw?- dJi J53 
! J3VI J 

IEAAO 

4jj^a5»JI (wmSCIIj ObJ^jJI j-o Jdj-oJJ 
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-5- 

JL)!>L_) (j-oj wU?—) L_o 
.ij3yi iij jji ^sjj jjSUi ji5 jju 

CJLJ <0^La4l OiUI CiU.3«*ffJ OJJLP- (^l ^LPUJSJI dibyi JLsjj 
.l^S^su (_jX)l djilsJI OiUJ (>o OL^U^- 

cL; CkSj cLf 1&juc3 

ip-L4il5 cLaiJI J jlSg tL^Sj lJu> iJLc CJ15 
• CjA/l 4&jul Jj5l d.Ub JLO itjvuJ O JLSO 

Js>«» Jso3 C-blS" Space 4s>-Li4l 
oLwuj>JI j<o j^-Lu) cLms>- jl5 dlp-lij ! j^Sco jl5 

L^jj-o-uij (jXJI cjLstklttiyi d^Sbxo jrit Cilfrj^uJI Oli 
OJuJui -Relativistic Speeds lu^uJI 

<U3 OLwuj?-JI Cuts' <0Jc>-I3 iutj j^StJI jjzS- jlS LoJiic 
.^3^1 oljj Lo LoU iituko 

^jSo ^5 ..<ulg C3JJ4XJI Lvibg LJ5^ C^1 JLSSJ ^jlp- JLS j5o ^5 
ICjIJS ^ys>- ciLa 

dlli J5 I Jo (L&Jlsu j^5 
ip-ji 05^ UflJI 5I jLio (Jl5pJ CJL03 ^9- Jio OIJL) SjljSrJ\ 

..Jjij'5 ..Jij Ol&uaUfJI Jj-b ^U^u) Clljo l&JlSJJJ cd.yoC.lS 

(L j&SrJl Obj^jJI JJ3 Jc j-oJJ 
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iJaA»vj OlJj OU^srjLI |J^ iJUJI <L*»uJI Olfrj~J\ 
O(j-i i^sJI- iJi^l CjIJu 

.Oljill i)3jl 03S03 
iki3jj4o jiait K>».;l CJI5 COJSJ 6I33 J3I 

•03^1 i 
Iju <^3^1 JAS- ijja (JjVI Oilill J3l»- J tIjiJisijj 

-icjvuJI jilisul OJk9- ^5jJI- 0153^)3^1 ju 
.^3^^1/13 ^3*1^)1 ..(3^3-1 j-^Lfr ib^jl 03^ 

j3^j ^^3^ I^CO-MU dJj 
. (Big Bang Nucleosynthesis 

3)3)I ..ib^jVI 03^ Cuts' 2^13x41 03^11 j-o jSj J5 (j 
JiS CjUjjv^Jyi jSo ^3 ..JaAS ^^33^3^3 ,^33>! lt*52^ ..JaflS 
dS j5o ^3 cIJlp- dJlc- CulS OjljjsJI jl v-txwu tJuu l^&o Cu?--oJul 

jilaioSHj OU3J^yi jsa-uj ^jJI JlStJI JlpJU CJs 
.ib^yi g-o l^-lo JJIJ ^o-tC 

^b^-l g« 4jjla4b j^s^s 033^1^1 'btooj?- uS^aj U5 
Ojl^l jl3 dJjJ3 <^jjJI J3Z«4)I iJg 0133^3^13 C>133J3jJI 

Cr^" ^3^1 CAS^ Laj) dJjJ3 tjjS^I J^-iu 33 jjp 
£0 ^LoJuVb dJ iS1^" (jlSUl jl C^qjJI 

.5jjJI jJ3^J3 3.33^1 

.^jSUI j-o J3l3l C33 
!3La< 379000 (Jl3»- jlS^ C33I) dJi cgsl^l J 

..dJb3l9 ojiS 
145 Obj3jJI jja Jjj-oJJ 
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^9- CiUjjfv&yi CaSJJI J5 JL»5 cil^JI (J j5Lf 
L^s-loJJl ^05 cdjjjyi g-o CjIJlj <JflJ jl 
j-o jl^o JJ J Ui^o Ltlsiil C*»tij) Olji 6^3^ 

.Oil»J) 1^35^1 ^LoJ^VI dJi j-o l»t»lj <03$^! 
.Ls^ff- jlSLo J5 J l^sLuo <(j3^JI vilti l3ltaj)3 

13.7 _> L&dsi) 3*3 j-o jbLi jUlfi dtiavH IpLu.^ 
!4JLM) jLALO 

i_flj33j5oL4l ^l&uil) ..J*3 jjo 4JL& LoJSo ^5jJI 3^ did 
31 (Cosmic Microwave Background Radiation J3SJI 

?503/ja JA ..(C.M.B) 
IEAAO 

(^bljiu 33J1) ^3^?- J*aaJ3 <1964 icw 3jla 20 i^X»-» 
Robert Woodrow 03*«1>3 33^33 Oj-;3j)3 (Arno Penzias 
iuiliJI djj^JI 0^ cjuJI tjLi*5l (Wilson 

.iuliUI iibJI 
Cosmic microwave eflJ33jSbUI ^bs-il <LJiJj>) 

«(C.M.B.) _> <03^0*90 Is 3I <(background Radiation 
IEAAO 

..ilSJuaJb dJS J^yi LjJjr 
jlS Uh^lox- ..jSjJI ^ jLnjlg ^3*11 dUS ^ UlS" 
<USLl4l ..I4I5 £^41 cLsul J 3j£iIjJI Oljbil Jaliidl 
f^xJI SensorsJI 3I OI>si^lu4)I U34?,3i toJUft ^31 j CblS^ 

dj j&StJI Obj^jJI JJ3 Jd j-O-U 
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iwUji- jJJub C)$*s Ka.v.l:; Cols' LftjLs cjlSLo J| l^jjlaoguo 
. J Jutijjl 

jl JIU) (jit ..aJSmuo l^J ^jlJLSio j) Ijila AJIJLJI (j 
dJjJ3 cjJiljJI (JIjA lijS t^aS Jl9 3I joUs 03^i 
jSLff ^5 SU^bo J^yi jlS ..IJob (WOjaII JJJ^JI C5-0 jp'VI ili5"I< 

.dlflsLso 

I^j^hc) lsLMISI ^Lol Us^jl ISjil LaJJ^.3 
LLtoSl J3 1^1 Jls cdiljLJI joJlo laJsi" ^s-SU UJS.J^-1 JLS L^XSJ 

L0I3 <j3*iaJI CSLsS jruLi Lol ..Lo^t CJIj V ^UJt i\j3 LCo 
!^l 

ijU- ^Jl JJjJI LaJoSl JiS Slsa U43I IdSb Ujuf. bj 
ga laU^iloj (jlfl Jjjj Opts- l&Jd ..j^SJl jLsCjyi Osn^a 
dUj Co IS JlOS idj ^5jSo jl jSbg jjJCj Jsl ColS Lo^asu 

. jjjCsill OjAll (J ^LSIJI ij Cl^laiJI J\SI ja 
]2Jas>J 

..iUo jbio 13.7 Jl5»- ..cljjl) Jl j^jJ) J bw Ij^bu 
J iJLJI CbjjiSLlSH ClJo LoJou 03SLII J OJo»- ^jJ) Lo 

?? j3SL/l J djilsilo Clji io?-34l g« ^LoJbSl) 
??CljjJI 03^ ^ OJl»- ^jJI Lo 

!4jjUI oLaJVI Cod®- 
IEAAO 

142 4jj^a5»JI Obj3jJI jja JJ j-oJJ 
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dUi (^Sto JaSO 
J <Lm) jLLO 13.7 JI59- j^-o jrdxi tcLaiJI j^c- IjiL^o j^kj' Oil 

..^Ul 
^6\y ^jJI Lo 

Jljt ..y ??^5»sj 
..c^ ^$1 dLto (jSo 

ts.AX 

..dfjp-l 
03SJI jl^ cOljjJI ObjJi^jyi ^LoJl»I Jlssj 

IJ^o 
Illo) OljS dliA 0S0 diif ??ei5 

.l^r»..g..t OljJJI om^s kJis Oljjj) cljjf I li'LiA CJ15 
..ji_rLJ l^j^J dslik AjLpuai jVI dLolol Col oljj Lo j^l 
llifc ^ ..(Milky Way (j-JJI ..Ujysio Jio 

..(^Ij^-VI Josj gjA; jl JljV 
dla»J ,,4JLu) jLLo 13.7 J^S 4iS j^SJl ijS^a) jji |jub .. k 1 in lb 

• 4JI Juil 
4jmLJI OljIyuJb 4MJLO jjJJI 4LuuJ dilLi djlpiw 

(^1 Ok-LoJuVI jdO 
TflAJisuj 

(L j&SrJl Obj^jJI JJ3 Jj j-O-U 
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-Jsl JSLL>- I&Jlsijj l&Jtsjjj Olji JLSU 
dlij OlJu pj <(j OljLsJI dH jyo CiIJj 
OIJLJ L^d*5 L^sias-J gxj ..L^asj gja j iw^uJI 

.dSUS" U^uaSO 
I4J olco OlJuS cJjjj l^cuSl»-5 cJjjj L^jjj |jj isbSUl gjo 5 
iolji JSLii (j 1&)S^0 J35' J3JU3 Oljlt j-O 

.OljLsjJI jyO Jujjsls Jvjj-tl OwXSU (^3 iujJ 
^5^3 JA 

Lo Jji 
J iljj jl O^Juj 4jV ^U,l J jSj 
c5^JI JJ5A (j J5I itas>J ..dblp- 

.djii 
(J3SUI ^MiaJI dUi ixw3 jjs Oj^ail cjljj| ^Lu (jjJuj cSl^S 
(jitij (j OJJ3 (jl/l ^5?^) ijrJJ^Lo j-o AsubJI el^yi (jl^iLo 

.diasJjl 
.dJLs- (j oljj jl iijlj cjUJ) o^Lo ^33)3 jjSI 

Lbj3j 2^03 2^"'''' dHui CJ15 jjSUl (J dhat J5 J 
.olp-3 U^«3^3 

CJI3 ..^3»-jJI llutiA ^1 U3^JI cdW-S 
.iblsIJ ah^o 6j\A} ..diff-ljj 

(L j&SrJl Obj^jJI J-0 JJ j-O-U 
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'ijJgja JiSj iwrfw CJIJLJ ijja U jl^03 clo jj-oj J3 
ijja Jjj^,l I4J oJisoj I4ASU gAPiXi' ^^13 OljlsJI 

.OljLsJ^ 

..(»iLasJl3 ..jls*Ajyi3 J ^-^13^11 CilJu 
..LuS^J cL>- ..^loJj^l3 

..UjJLaoj bjl3p- OiJtf03 ..Lstwoj?- ljjJ3 4^03 
lilsw JS^ 

^JJI cltl Olj^39(>tl ..LLQLug-1 OljJJI 

Cj^w ..OlJo-l (j»o L^s to toL> Ci.fl.l.'> cLJiVI ijS 
.. jl5 U^o dJLsti) 

..dJLui jLLo 13.7 jjio I Jo dJi J5 
IdUSb j^oj 

IEAAO 

4jj^a5»JI (wmSCIIJ ObJ^jJI jja JJj-oJJ 
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Big Bang Cosmology 
Matter dilutes as the Universe expands 

Steady-State Cosmology: 
Matter is constantly created as the Universe expands 

(jjJLtl jlwAiyi 41)11)1 iJLpJI djjkj ju tSjiD ^>j) 

jbvjjyi J£mJ ^agj) 

iLj)a&JI Ob^jJI j-o 
fb/groups/Sa7er.Elkotob/ Vij?1' saTeralkutub.com UsSy: ojbj 3! 



Reel and Blue ShitUng.. 
Distance related and true Doppler 

(jljj^SJI j^So 

152 4jj^£>-JI Cjl)j3jJI jj Jjj_oJj 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



\ 

(j5SUI i_aj55jSol4l ^Lawl tLilnu j^SUJ &j&a) 

fb/groups/Sa7er.Elkotob/ Vij?1' saTeralkutub.com u^Syj ojbj 3! 



dj j&StJI Obj^jJI JJ3 Jj j-O-U 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



(8) 

J j—> 

Light & Darkness 

4jj^a5»JI (wmSCIIJ ObJ^jJI jja JJj-oJJ 
fb/groups/Sa7er.Elkotob/ J®"'-- Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



JLL^-OlJ 
..j^l 

Uil L&Jlsj cLUJj <US Lo^a bj| Luis loJ5 j_5JJI c^uJI 
..^iUsyi ylc ^1 diiii V 

..dJLtti jLLo 13.7 (Jl^ j-o iJLoJtj 03^11 
..Lo c^jj \SJ 

vfl^aJI J ^JL| j^SUl jl a5p 1^15 ioolsJI olia^-SLtl 
IJiVI vLajJI ijji jjo jp-VI 

IjjIjX) dss-jv) jl i^isu, I Job 
.. lv^ Lb l.\P qj&QA ^ & I Jub 

IEAAO 

(L j&SrJl Obj^jJI JJ3 jj j-oJJ 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Sy: ojbj ^1 



-1- 

CJ3S0 JLLo dJUu jLLo 13.7JI JMP- (j 
..jU£yi5 1^5)3^13 ^39uJb Olj^-U ^UJ OUL0I5 

J-03 ..g^i3Sj jlS^ jj^JI cl^ SjiiJI dUb Jilff- ^3 
..djLsuittil LuSLg y (JLp- 

!4.03.0 4JL0 jLLo 150 JsVI 4apo- 03SJI jl iJijJU job 
..fLulgb Jlj L03 

g^i3l) JJaj j) Lljo- jSLff j3So jl jSLf j3SU) cgsl^l J 
..4jl^y u Jl 

cloL^jy 05^ jl j£-£ 03^11 ••J^ull v-io-o ^30341 jl 4.15L.M.U 
(4Jloio ^jlo- ^3^ ^3 4i ljaJ 41 j) i^Xsls 

.^LulVI J (4o-jlff-) ^3^0 ^3 
Jl jJob jKv.m 4o-Lu4l3 cJoVI Jl Jh...' 431 dUi i^u 

.duuJlj (Jo lalao j3^J jl boj) jSbo-tl ^3 ..JoVI 
4J3L0 dlLft ..iLsuVl iobj ioJO^I J OyljJI Jio 4j| 4la 
ilobl J lJusu Cjiaj 3I dUI jlo^io-b jajiaJ l^ob ^Jil il OjtfJi 
J| jJajJ Co(3 df^la ^SJux dbls dJjiaj jl (joljiSb3 'j^0 

^iib bbjlbl Jo llao- C1.0.0J 3I ..OJLmO OjjIjJb |ju& dl^Jo ..^toVI 
4dJoJI5 ..dbol^j dlofl't L^uoij ^yi j3^cu) dLolJo dJaflj jls <jaLaj 

.4c.^41 

4jj^a5»JI odiSLfl^ ObJ^jJI jja JJ j-oJJ 
fb/groups/Sa7er.Elkotob/ Vio?1' saTeralkutub.com Lobyj ojbj 3! 



^LR3 liLsu'yi j^laJLo J SjJIJJI dUj UJcs-l jj 

jjSLxitti 4jls 4gj|jJI j-ojJI JlSZj 5j5Dl dUbd LLol 5/5 ..5^5 ..Ja^aJb 
3I 4£i|ju dhS't ..d-iuij ^Lc iJLpu 6j5^ lujJ 
3I 4s*ia-»» 3I djlbl J ikij j^JI jbifljifl 

.djol^j (jA diilJuj c^buVI (^bj cLis (j dij-Lc..o 
• J^LOJ Jl ^1X505 C^UJ) jasu Cjj^AS 

??JubU dj] ??U5l4jy ^xil ju5Jl jLs>ifljyi Jji 
dijai Ls j5Lt ..I4J5 Lblp- J Jlj^JI dJi y j) jSLe 
Lo 03^1 jl (.jis-5 ..dA) 4Xb JIJ^I jl 3^ 

.'6j.o:iiUjo jbjsijy) dJLox ..ijLojj Jlj L03 ! jVI (Jlstj Jlj 
3d& cSjo-VI C)l3JLuJI (j Ll)3«i-3 dj|ji- C)lsLiu5^l Jv5l J1P-I35 
gb)^ iLis jiaj 15 U5 V iJuodl J ditjw 03^" jl UsUaS'l 
jl Jj tNewton 3 Einstein jjluiOj) C»yibM3 iuibJI 

gS^I J 
J iuib-JI jlfllpJ jbdJI UjSs 1^31^3 ihSJl cbLosj?- <Jjxj US' 
General iobill ZmmuJJ ULb Spacetime jlSLoyi 3) cLaill 

Oljjsitl dJj Olil^g JsS jl i^dsj dJhs cRelativity 
j-o j dj)S Ids- J-dj3 juS jj3 1^1 03^1 j (^l ^3^)3 
j-o yuai Olib <03^11 iJLff 4£jvu jai3- (J IJlu jl ^bVI 
Jutfjj 3I "jru^JI jbsijyi jp Cd?cb (^dl iAjAjJI isllall 
-bjJaj- ji>d4l jja djls tiJiooJI dfjw J ^^jjJOll tjhluJ] dUS 

.iJb j*iJI jul^l Ja^y iLia iUablj dj| 

4jj^a5»JI (wmSCIIJ ObJ^jJI jja JJj-oJJ 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



OjLu) dLololj eiaj dlii j_7slo J>pJ ..Jllf yS\ l^bu 
..Ctjjuo 

clyUujy 65^) JlcLo jJa j\£- OjL^JI dlij gSJu jl Ju^i' ^Ul 
??OJLP--ca> ^JJI to ..JaOS 

yju JiS dj'^Lac-3 dJuuj?- 03^-301 ij lJuj jl jjS ..Ja.ua.tl> 
jjo SjluJI (iLjau jjo l^ouJ IJw»- 4sUa 

IjlJ jl jl&>3 ..Motion State 45^9JI dip-y* j L^tla-^l^ <j5LaJI 
IJuLw UiJiJLCj ..L^sS^ L.i.»i.I j^utHI jfl litjaCitl (j OjLiJI 
(jitl ioibJI 632 l-JLriJI (jSa- <3^13 jjJl gSJJ) J 
^s>- ..i£fjuu»- dslb iilLycuJ CJI3 cJiuoSU OjL«JI oj#- J3Lp-J 
..gSjJI iLa]^o Ijils i$su V3 <cuSaJ3 (djMff- is Lb Jaj 

??CJJc?-_uu ISU3 ..L^iLjJa jP Jls6uJ3 L^fCcui L&Juf. 
iuibJI jul^ J-oju tilaadt loll CjL«JI LJ&$uiu) ..Ja.ua.tl) 
IJuj'3 (i£Jju«a- 6353 Cut 3& ^JJI) jj^Jjl JjslaJI Jl3j Jlsu d^uJaJI 

L^ssJu CmS dUV 5>o uUaJI Jl 493fluJ) J 5jL«JI 
.JifrLa JjjJs 

..Iju?- JUOJ?- JubuJ Jji 
ddMir jl3 cdjLuJI dJj 3A j3iJI jl •• j3^" 

.die CiPuj isUaJl3 jru^JI jbifliitl 3&1 L^Jjj ^1 isUaJl3 
dJali oda- 633 io3ljLo iJwsdlt j3^JI gSJCi JJalui islbJI dli 
cLolg islbJI dUj dJJe juu Jlp- cUi3 cjlaidjVI jSys 
djl^-o JSo dJ5 j3^J) g3i l^bLe Ida- i-ua-aJI j-o l&Jae3 

(L j&SrJl Obj^jJI JJ3 Jj j-O-U 
fb/groups/Sa7er.Elkotob/ yjjW l^o-ajl saTeralkutub.com u^Sy: ojbj 3! 



4*A*S>JI dJap-JJI i^yJ) OjUJlj <^039^5 
• bolj j^SJl (b79u£U5 CUU 

djjJcu ^>03^ ^ls ^ a1 \ t p 1917 d ■ "* ^\J 1 *' ■''' > 1 dJLfcPsj U5 t-A, fi % 
jl5 dj) iJa.itJ.'TI l<iJLSU3 cGeneral Relativity iolsJI iw^cJI 
^bjjyi Edwin Hubble Jjlds jJ3il Juej loJiic. CJuL; Ulajko 
(3)3 tLc- Jlsaaj gS^I (j 1^313 lOlj9--oIi Redshifting 
Jlttl (j J-S dJi JS ijz lui^j ..JJSJLMA guiefi J j3^JI 

■ Jj JlP- jJfl c^LJI 
Jji QSJ ..bj\j {jp-u£Li_$ C1S3 ddt 03^' o' 1J32' 

JiaJ V ..gJalb ^15 (!yi ijk?')" ??dJl9JI dJj ^ Jia*^ 
.Jj>J) jlidl dJi J dJbr 

jl3 tSpacetime jlSLoj jx. SjLt 3^ 03^11 jl tjs. jyiALo jsv 
(j lit lJusu jl5 UJS dj) ij^lap- d_u^flj j^jJI 

.Ijup- iu^tuJU l3jJjJ ..Liul j-ojJI (j 
ilJito Jlo ..jap^ o^>" '^1 ..JXAP- 

[ ] 
Lo ^JJI jlpiiiVI d'hfli ^ JapJI djIJu jl jUssd I3IISU 
<0^1 jp-J UjlSbs 3A1 JapJI djl^j jl3 clolSLoj ^ap- si)Jip-j Jlj 

.g^»3dl J 03^" dli93 ^^1 (3Jtt)3 
u«a*pJI g*»3dl dJLp>o ^ os&l 03^^ dJi cLj JapJI djl^j 
ibl^j j CoIj 03^1) jl (^iA$ ..oUill SjiiLo ddj ^^13 Jap- 

.JapJI 
..(jSjo 3SJ3 Jjup- JapJI Jl ^^Jall ..Jaap- 

160 dbjyO&Jl Obj3jJI JJ3 Jdj-O-U 
fb/groups/Sa7er.Elkotob/ J®"'-- Vij?1' saTeralkutub.com u^Sy) ojbj 3! 



-4£)|Ju 5I Ja^JI J5I (jlt juSJl jbrLfljVjl ahai 
ijs>6 ..di^su ^JJI 03^(1 JSj 5iU>l JS^ l^-o Ocl»- (jS/l dhaitl 

.dJi ,3^*3 
OJi 0^ (J^^i 'l^ssl^s LftihS^ jl dJi 31*0 
CJIj la L^jl JdjJIj -JapJI djL^j J-c 5A ^5 jjl- dJ5 Co Id I j^SJl 
j^SDl dsy Jiic dil Jldb dJij tjill 3^- d9-L4l 31PO 
t^dl ..JjJ^- 3° ij.'-V dlatid ojpua jl JoV dais iJusdl j£ 

??dJj5 
aLo-oij ^JJI Ja3-JI dJi j) (jisa l5L»tJ <JH5 ^oVI 
dSjia ^Lc dJua tja^di) c-u-no jLu-JI Jl c^iJI jam JjLo 
jau LoS ..JjJlsJI ja 0^u5 dslaS j-ffVI dSjis JjS jl3 <juoVI 
^032) ja^a 5^1) dla j) liJLffU3 cddfi- Sjima 5jS^ L&dM 

.03^1 
cjlucJI 350 Oj5jl Jhv 111 cjLwdl 39b MjLo JabJI jl5 Itlb 
CjJaJI (jlc diafLall 0Jj josCJI gS^j 3^- j$SJl Jh. 1.13 
UiJiJLC3 5®^ J«»-j' (j^JI dsLlaJI 3 «j«o^l 

O^SUI 1^053^13 (diasJJ daidlo^ll dJb- Jl JabJI ^352^ 
JOJLPJI dsiks ^39-3 V-.u.»o- ..go3dl j£ 03^)3 c^j»-JuJI 
jbiAjyi jS^a dSl^g ihSLI jjdls 'j-?dl eSjJaJI ^Lft Sj]J-^l 

J Sj^l) )JuJ3 cjw-J) 3i>-o -j3$Jl3 j^^l 
dalJuJI dha't Jl d^Lda la^L> jlftXa jgSlll jl «jvadl JJ dJialf 

I^jb-I 5>a 

(L j&SrJl C^SLfl^ Obj^jJI JJ3 Jd j-O-U 
fb/groups/Sa7er.Elkotob/ a®"'-- Via?1' l5<Cul saTeralkutub.com UsSy: ojbj 3! 



e-ccwJ 1^)3^5 ^3^-jJI jJ^ IjjSjo c^ii 
JJO dJi L»-ju> ..dba\ffj\ L^iuiL?- joIJ C450 ^9iMuj dUi l^L-gjoj 

.ta^i idibJI . .(_>*tol!?JI jmi J Jjj 
(jlc j L^JVI ^ I Juxmi -^*m) 14 LiLJa- I SI 

(JLllbj 'v5j^I ij-o -juSUl jb-jii^l dha 13 ojSjA 3I- illJuJI dhail 
IJlu tlJjJj?- 03^ ^l3l»'J jlpiiiSl 
^Js- jb^SlI (j IJUJ (JbJb3 tdiSlls g^«3xll (j 6J3JL» 

..I j5bb3 ..^^p-l Oj-o ibldJI ilaiuJ I Jo It d.tajb 
.Pulses OUulll Jio Ja.uflJb 

j-o Jl»-I3 3^ 1^3^ 03^1 j) jiljisy) dUJJ IaJs 
.AjJLSJ] tjuMjj CU3S0 dJuJusJI 

^13^1 [OjJo (3^3 ttwilsLdUoSlI d 1^ III dl1.ta.J3 6JLfl5M3 d.i.aftlj '6jS*S 
.L'S,.aOJ> dUS (jiiu US dajSL^JJ (^aSjJI LySjJ^2J3 daa^ajJ^ (JjLuiujl 

..V-Uji Ci53 (ysr 
IEAAO 

..c^ (jit gsaj l^bu 
UJS 3!«Jl3 ebalb bjjza*u3 bjij»j I4IS ^3lsJI J Si 
cbjaill (JflJ tO L) 3 tcbjaiJI ^0 JiSI I Ju Jl9- llata daS I i 8 ii'i"S ) 

. Astrophysicsiu^l 
Newton 0^3*33 Neils Bohr 3X03 Einstein jjldidjl ^bl 
^3lt j c.$dJI$ J3JI ^pat djlXg CJlS Heisenberg ^jb3jbi3 

dj j&StJI OJiSLfl^ Obj^jJI JJ3 Jj j-O-U 
fb/groups/Sa7er.Elkotob/ vtsSJI js-Uu yjjW l^uoiul saTeralkutub.com u^Sy: ojbj 3! 



ill Jo (jit pjb jl5 Loic. jV 

Jajj viUI <SjSii dlit J Cu) ..JLoj 5ji (Jl JajJ ^Ul 5iio JopJ 
dij jl <Sjs6 dUy ^3 jjhvn djL;3 pistil; jSmj$ <JLoj 5ji Jl 

.JLoj 5ji 
JlojJI 5ji j-o ^1 i-J>flJ3 yS\ OIJw 3/ ISLo j^l 

??dJj 
j-o yS\ i-JjflJ ^i»JI ij (3AS8SJ3 ijo^sj CjIJlj 3J lilo 

?f ia^apj) 
CaSj ..jru5 JSJiu djUui" OlJuj OJlOsu jj^VI jl l&JUf J&umi 
CLutcJ L^jl ti_0 .V.V^s"in dbls cdl) JLojJI 6ji j-o oljisjl J |juJ (jl 

..jlaisj Cu5 U5 cLLo 
..CJU3J3JJ3 Olj3jJ3;u3 CiljjjiSJl j^ j3SJj JJ 

^jsiui gsljJI J djV l.jS\ jj^l OJiasj UJ5 cj^S"! Cuai UIS^s 
j-o L&jjJu j3SJj OU3J3jJ)3 CiljjjJj-uJ^ Cilijji^Jyi dij jl 

.Quarks & Leptons OlSj^j 01332*/ 
C.uai' 3/ liLo3 

: jjbuiujl iliLsw <_*«*»- tisUaJI 3A dUi J5 j3SLo j) Oja2*»i 
[E=mc2] 

5?^ls ^13 p] Cuop 3/ ISU3 
??4j143JU,I Jl C-a.ojgi 3/ liLo 

(L j&SrJl OdSLfl^ Obj^jJI JJ3 Jd j-O-U 
fb/groups/Sa7er.Elkotob/ Vij?1' saTeralkutub.com u^Sy: ojbj jl 



Lb dbo^-J jja <0)1 jl5 cC^ii ^1 y ^LRS dj| t_fl mV^V,.! 
y£, LJ^flfi jV idUi j-o J3\S Jj <JJUI Jsl ifl (.JjJb if Ulas- dj) 

.dJi J5 olsJbLu.y dLi^o 
jJLSJ if ^jJI ^Jbdl b-ccwj j-o bJ>Ab«( tLJjls- 5J3 

■OJLtlS CtffLutfl dli ..djlaubol UJ^iLt 
Uils <)jl»- JJs Lcift jl IxLuuSI UlT ccbjAaJI J yS\ LaAai' Lois' 

gjj (3jJb SI 
cOjA^JI ij LJ^iif. (j ^JJI ^JLRJI j^j IJUJ l^suJJJ5 

.LoU 
..ji5«all3 ..^SliiO j*ac. IJUJ3 

..dii uLc. Jlio jrd- 3^ iJbi j3^il ib-s ^3^53^3 
IEAAO 

4jj^a5»JI (wmSCIIj ObJ^jJI jja Jdj-oJJ 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' l5«-<<ul saTeralkutub.com u^Sy: ojbj 3! 



-2- 

..1998 
IIJLP- SjruS" ioJ-o LLO-c^IQ-O 1^3 ClJLIJ dJUtJI dlij C-olS^ 

5I Hubble Space Telescope JLaAJI JjIa cCaS^I dJS J 
^ill 5I) OljbsA>y 4SsuLo Jils- jjo <Jl(HST) 
Jusu j-oj Ilo- 03SJI jl OJljiJI (Supernovae 

!jiaj [iS U5 jitl oljj L^o J^s-e sJmSj j5o ^ -li?- 
I^juS^sJb Jj 

j4So Jsl Cul5 Jusu jjoj Xuo j^SUl ijLff jl 1^.8..Vj51 
!JbJI bjloj (J OiJLg ifcj^o 

Cul5 Lo5 iULc JjJlmJI ioiLsjl ju'U iwu^u Jaj y <U£^ui jl 4_7isi^ 
Accelerating Jl»Jj Jj tL^SSj ^UJI J cbj-iJI Jyic- J5 aissu 

Igsl^l J 
jl5 JL9-I y ..iobj^fljl isLujyi J L^3j Cj'JlP- Ijjf 5jru5 ioJUs 

Iclli j^ai.1 c-ikS ciyu 
jl5 dJlSJ3 <6jru*tflj ^jiJLS>-l jgh"»^ ^3 ctibi Op-) g932J j^J £ 

.jiwLft ..lo <Umu jl^s cLa.fcaff- 
L^> j4yJ3 iUsM cbj*3 jbl^ yjJu Cj5 djlp- Jl^ dUI Jam 
OlojJLo % ols^S «dy j3^JI ^31^.0 {Js- gSbuJI Jil dUa5U3 

(L j&SrJl oJ^Lfl^ Obj^jJI JJ3 Jj j-O-U 
fb/groups/Sa7er.Elkotob/ vuSJI ^s-L. yjjW saTeralkutub.com u^Sy: ojbj 3! 



vfiij ^JJI jj^JI J^-l^ ^ ^ZJJluuS] 
• ^ ^ fl c. LtU 1^ I 

ijlic^b jasu U^Ju jl jSiff ..lliUa) gS^Za jlZ e^Zi 
.Blackholes cbj^JI 

??!!i£-j^JI Joljij jl jSLg oL5 
L^sUuS'l j^l ISbJlSLt^ ioibJI jol^s Ja.tu.ii ei/Lso dJi 

!Einstein jjbLiJjb <Newton jjjd j^j j-o JuIjj 
jl t^l^l JijiliJ (ju»- <|Ju?- IjijaJ j5^ij jjujbjxiJI Jia 

Ail'L^uO Oljwij dj^lj 
juo 5Jl»-I5 jj Sj^Jitl CjljryUfl j^ dJi jl j^-6 
jblj&i j-oj JJuo JiSj^^Jajjl j^S ^-e^l jjUAij) Cibtfljisl 

.(Cosmological Constant ^3^1 Culi/I)_» ^dj Lo jt ^ISoj 
Energy-Fluid ibLJI <U<i JtsliaJI jx v-u^e £^3 3A 3I 

.aJ5 eUdJI 
3) tioibjJI jt jjbuLul dj^tai (j Lo dialfi- dliA Cols' Uj 3) 
JbjJaj J| ia-Lao US L5J3 <General Relativity iolsdl JLu^cll 
^jLtdl dJJJ i^jJI 5A Lo ^33 jjo 43Ua Jlsr CLirtJ 6JoJl»- 

.jaolsJI J3SJI 
^tAJip-l CjSJ ^3 clip- jj^nni V jyi (jSP- j3jjJalll j3;obj;dJI 
U-uil j lav: LI JpsJI dJi ^Lt l3fl.Ua 1 ^4^3 cdlLmVI did djLp-l 

.dfllho itUo ^jij3SJui j£ j\» IJoji 

4jj^a5»JI oUiSLfl^ ObJ^jJI jja JJ j-oJJ 
fb/groups/Sa7er.Elkotob/ Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



.(Dark Energy UMJ dslkJI) ^uil 
IEAAO 

. Jjsijl) 43jsu L^o I JLs>- j^Sj J6\ dUi dijA) y ^ JJI 
Cibj^MuJbJI ilojl cL; L&JIjloo 5I lycco5 j^o <^io 
Jas-yj Lbl (j^f ciLajV) dJLJ iLobjJ) CjbL*r>J)3 Jj4>l 03^ 

•Lwtfbj L&JIJLAA oL^P-J <03^) ^33 ^jU- l^jIjrub' 
5iL*objJI l^UoJ 3I IajIjlLo 3^ lo IS) 

cDark Energy d.o.Uao 43 Lb 3A Ui^' j-o %68 ojib Lo 
..Dark Matter dolbU diLtb Aj30-"^; Alo %27 (J 135^3 

.La»-y l^JLC ^oi^oLal 
oijyi (jLc 0)3^1 (bblji (^Jl fiiLtl ^Lb ijS 3<i L0J-0 
(^513^3 ^3»u j-o 03^) J 3) < jibio3 C)blft3 C>Ua-kS^o3 jb»u j-o 
UjL?-3J3i5yi> 6Jusj (jLc jj?u jAiij Lo J^3 cAawI3 OljLt3 JL0JI3 

!03^1/ AJU^yi AixSUl jjs Jais %5 JSbio 3A1 cAJLsJI 
^IAxuUJI (j3L*ffuj Jji 

^Lc jjJb ^3 cl^io Icy?- jj>-J djJj d.?..t-it| AjibsJI oiLtl 
(AjLsaIuiI y JSbL) j3^JI J US930 Ju» Aiy Ly;.JL> AjJj 

Iliais %5 

(_7^S id'.?., h tl OiUI ybjj L^cLs- (JJiaj yi jbjfCi4l o-0 ijLs- cL) 
(_^LJ)3 ciujiJI DiUjI 3& oljj Lo j3So dUJu jjo JaAS %5 

I^^stulaJI 03^" 3^ 
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Dark Energy d'.o.lAU 4sUaJJ L^aij' 
cLajDI Oly^o j^o 1^31 ijsyJl) <dUj 

.^IjiJI tjuJs cLaiJI -4aiUI 
clAflJI jl jjs J3I 3A jU Albert Einstein jjlLiJjl OjJI 
l^suj uaJuSu ^ 4.1AJlo Oly-us-o 4J Jj c^lji iyf-o i_^-J 5A JliJI 
jjo 4j| 0Jo^S iLua[&- Jlitl (jLc 013^41 dJj .Jlsu 
UIs U5 ..CaSj (5l (j Space cLAaJI jjo JL»j4)l ^ 6' 
Lo j^JI <0^1 (jS®- Jlj Lo jlffiiAM <JaS j-o 

^sj Space 4»-Loo dliA CJIj 
iuils-JI Objiaj OLtfljvSlj J3-0 j-0 OJip-Ij Jaszmu jiljvSi)! dUS 
ijjSUI Culifl ijs- ^53X50 (_ylJI 4jjJaJI cUojiJI (_jA3 c^tliujy 
.c^giUI joxj Liji- Ijruuij ^JlOj (jX)^ cCosmological Constant 
Jj cities j^cJ (Empty Space JlsJI clniJI) jl Sjj^aJI dJj 

jx 4flLlaJ) jV i4j itslb (53Xso 

Jiaj- Jj teLaiJI Jjip- jiaj jl j^1 lo5 JJjj V 4SliaJI dJjj 
43Lb 4smj jb dilp- ^Xj ^jJI JuJ^-JI cl.Ao.H jV dji3 54Xjb' 
j cbnatl jyo 43341 dJJJ 4»uX33 tL^ft^Xtwj V yx,n <LobJI 
49um53 ..4333 cbbaj) l^JLt (53XSO yd I 43lbJI jls cdb-yj J5 
0J5^U jjSdl 2-333 iisLbJI j-o ^3-JI dji iwt.i.KU (Lkil dljj 

.543)310 
<cL4b db^U UJ5 <2.J^ j^ cbaitl jl yisi^ 
ij cL4l 31.-3 jlc it4333 ^11)133 c4X9-Lul03 ijssrp- 4lj LoJ5 
jxs JasLcd) j oU4l I4u3 ^3 j3S3 clolff 1-33^) yliff yto- 03$^) 

168 OdCSJl^ Obj3jJI JJ3 JJj-oJJ 
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ejj&l J ^JJI cltl jl Jfjw ..bJjJjr dlu> L^ls^ Jstll dil^ 
.a^oLsJI io^SUl 4sUaJI djj 3A 

cjVI {y&-$ 1^33 jjLo HjjlajJ] dij (J (jdl djSLl4l 
jjj, cii3^JI ColiJI dJi iuilo ^jsu 51 Ij^-I jl t_yb 

! Ja^aJb 
..dJi c9^«j Usa^J?- ..iLft 03^1 (3^ f <kUl ..OJuls 4J JJ 
g^<3dl dJi 15143 ??Ja^dJlj Cold) dJ5 sjjIs Ui ji| 

??j3) 513 js] ^ liu, ?j"yi dy ^jji 

Ololjisl (toJoij cl.o.fl.11 J Ojj?- 43119 JU9-I3J iLddj j3-l juuiJ 
3I (Quantum Theory of Matter 00UII iLoiLII ii^lad)) 

.Quantum Mechanics ISLjlSLo 
4j| J3iij ^5j| ISLulS^ CjldljfvSl j-o Ijo-13 jl LI33 j3j5jo Ja 
ijaOj (j (^42903 j3^l j^ jl^o J5 J ^laJ 4-utflji3l dUii 
dJi Stephen Hawking 2^3^ uAi*"1 fffdlasJJ) 
Hawking ^*$3^ Oblstiy 4sLiiS'l J L&Jisu jiljJ35ll 

.Radiation 
[1- j3S^I (i jisj> J5 J ..^Jl &J15U 4JI435UI 0511^511 

.^iLJI J114I J dJi jfk LeJSo ..1=0] 
^1 4sUaJI ^yS) ^La^yi dJj jl j3^jCflj ^Jl ISdjlSLo 3*5193^3 
dJj jIjJLo IwiLuaJ ^4d3l£>-o jjs- ..cLaill iS3^i 
4jI»-5II CJlS c<tcJii4l isUall iuLesJI Cjliap-5L4L> L^ljjliLo3 43liaJI 

.jruslll 3/ |JL»- 4*lsl3- ..iilaLp- 

(L j&SrJl Obj^jJI JJ3 Jj j-O-U 
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WjSLa 120 Jlp-Ij ..IQ120 jlJ ^SjJ) 
.diLJL-yJI jx )jl»- Jusuj J-kscJI 

<uSLt3 tliapJI j-o ip-jjJI dij (jlt djb>-| (jlt J^aso jl v_*si*aJI j-o 
.lj.o.lw.0 JaUI Jlj I03 <Cj Jl»- 

(_ySi dJj Dark Energy <uili4l 4sliaJI dij jl J5A;i CJLj jmAj 
<Uw Jto- 3I tDynamic Energy i^sJI 4SlkH j^ JuJus- ^5! 
3^ 03^1 03^; j-o J^Lo' 

.^LsxJall 4sUal)3 iLsuJaJI d^UI jryb o"^ 
Jio t (Quintessence 143^-41 4jjJslJI dJj 3j^Ua 
^iwlaJIs L>-3l3ittl J Fifth Element j*aisJI ^u>l 

.idjji.yi 
c jpJI (jA sLojaJI dSliaJI dJj 3I dij Cols' 3I jSJ 
^ lilt -(^^^13- Jj cJlSU I4ISC 3Juj uCS cijJU y jj^iS 

l^LxSlI jj 
Ujjd^mjo jsill Jlj U I S| 

dUS jSJ3 (ObJolff- ioSLsJI j£ jjbCJLiI jl 3^ jC-l Jlods-I 
Le^S J jJ3*o Jo tj3SJI iJLff uLc Lijiaj ylc JaAS jjJj jJ 
..dloSlj j3SJI j LSj&Xig d'.?.. htl 5iL4l l^ JfrliC ^Jl iiijjJaJj 
Ulijiaj JJsmmi ..l&ljj ^lll djj?Jjl3 IW4SI3SJI3 ^39sJJI dij JS J 
4***4U ijs- iLu-o Lojio L^iS id Jls-JI cbyCJI jj 'j3SJLI LoU 

1 (pSJ I iS^o ISwo 3 jjl.".iti.ij| 
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oJuJlp- i)jlaJ JsJI jl Uijii jl jiLg1 ojh:H dUj 
dJj (jA Ui jil c'^sS Js»J) dli jlS^ 5J 

554j>JI 

O* ljSd6XLu) ^JitS 
CLS^JI ijuJi) ^5 4mmuJ] L^aJLOJ (jdl dSjJb ^S\^J\j 

??6Lijl3 dbJ^p U e&tlM)) 05^1 ^jLmwJ )juJij bJasu 
.cliai-yb 45*105 djjsua js. 1^15 cb&Js i&Jijjo C>bjia3 dLfls 

.1 jammjo jaUI Jlj Ui jil 
!JAfrl jJi Lo dtjL& (Jlj lo3 tcJS |Jl& c>uJ3 

IEAAO 
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Dunkle Materie 
dLsljsJl) 4A9- OJ3^3 ^1 jx C^uj l^SA JUu 

..5>if l4fSl>>3 
liU 

..L^uiij J59- JJ ..Ijl?- dj^U- L^j] 
Ojiij 1^5loI (Jj j$xJio I4J5 cvri5l3^Jl5 ^>5^)1 OljLLo ^350 0 

.1^15 dli I^oLw-t-I Jij tjs- iso'LII iuilpJI 
dUJu 5_>»4>l OjljJ iairo ^ iaflS ioilsJI )fistS 

??JSL2JI 
dUl; UJIJ C>l^»i4l 03& 

^Us-yi ji'Luii VI ij%*€ ^JiS tdUJ d itijJI jljjjJI 
cLaiJI J 1^)350 

(33^1 dLkilo^ll dJi jaisu (jlfl d^ubjJI 03^1 dllj VSJS (_yij lo 
??L^4) 

..(j^oLc ^Ih.n g (jlt UsUlxol il^yi 6^5 Jl9-I V 
.(Dark Matter ieltm 5iUI) 
lEAAO 
..^ i-alffJI Jj j-oyb l^lbu 
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..1932 4JLui 
<(Jan Oort C>j5l jL?-) ^tlc. dLto jl5 ciL«JI dJj J 

1^53 '&.£) 3^ J^' GJLCLU-^ CIIjjsUJI iixS' JuJusu JJIM 
.(Fritz Zwicky 

cgoJLo.lao j-o SOs^lj pJ&UMO jl Ojjl jls- Jjls- tlftSSj 
.4»u9u0 S^elsJI ^^.v.a.ijJg jl 

o4*^. i' jlsi jlJiio jl U4J3) 

.0y?4il ^9u>- 5I dhSJl jIjla4 jtswill dUi 
Orbital djjlJitl jljiJJI {J& fs£> Jlj 
J l^jljji d£-juj Jl lyUMJ$ c5y?4,l jSy> j (Velocities of Stars 

.6/74,1 cSljJal 
e^jui jlJuo (j j3Jl> jl cLaoJI j pM? i^l jl cijou bJ5 
jS^o jjJo ^591*1)3 <^3ffjJI J3J0 )ho i^jSI^JI ..lo 
iuib-JI jo 133 dJo J3P- J3J0 l^udi 6jJ?4)l3 cdjj^kl 
jl dJi (^i5ix» jl5 (j\$l dij jlj3jJI Olf-jw Col5 UJS3 .iouJdl 

...I j^3 ..jSI ioibJls Jldly cjS] ^«JI 3I ihSJl 
??iISLLtl Ui ja| ..Iju?- 

jcifljjJaJI jx aJC5-I3 J5 ^ljL»siuib joLiiJI UJUP Jol dSbLtl 
!^>yi j^ UU dAhitA ipwpj] JS Co IS tOJo*- 

L^j) Joj&i jcc^jjiiJI ys j) dJi j) jSLff <JiS 
?!!Llo^3 lusit <is>us>ua 

(wmSCIIj ObJ^jJI jja Jdj-oJJ 
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iUAP-jJj JlaSsu (^Sil- JiVI iijiaJI 
jl jiLg' y Ijlp- Ij^ao LttiLs cJafrl -iuiSLfl iixSLfl 5I Jl 

ih5 Jl^yi jyo JI9- ^Lj j^So 
jls <jA«aJI dlji) ilssS 143333 OhS Cols' 3J 4jy dlti 

ialtodJ ijslS 03S1J l3So (t 033I) dJS 5JJ3141 
.cl«n011 ^ d fl 1^*11 ft jjffCuiu) ^jS\a^J]$ ^39uj| C0IS3 dLwLs 

??iJl±ll iiLjJaJI fjs- ISI03 
j5o ^ jl- 4s>uall j^o iojS gjl*j t^iasu CulS iuUJI iibjiajl 
ijjo jijSSJ JJSI gSlxj l^j) ColS diS-it-U jSJ3 -UU dpu»io 

!^3^11 iajjJaJI gSlxj 
.di»3j U jS^r l^o j^l C?^ I43I 

- dJj*o iL«»3 yip JLAXsu CoIS J3yi ifljjiaJI 5jl^*J 
dibjiaJl3 ..IJl»- SjftAO gjUj CJafrl -djjxtJ jlsjj j^iLs ^i, 
^39uJI j)j3i icjvu ijaiUs- d^uiLs dJLu>3 l_jLc- jloJCSJ (^^Jl dClili 
..Sjjxtl 0333 Iu.mJ <i»u&ua golii CJacI -Sjjsttl jS^o J^ 
tjso L&ljj V iAoli Silo dliA j) J^Oj 0h; U3 JSa/l JUb jij 
Missing iLoSlJI iixSJI dJj3 c^isjl dJi Sjjxoll ^iuu ^lll y/b 

.Mass 
Is3^ gCJ ^3 LoU io.lia.o Silo ..l^ljj V Silo dlUb jl dJi ^isia 
(jdl ijSlj) dhSjl j3So (jdl ^3 <^93^0 cjui ^1 ^3 Sjl^s- ^3 
l^yj] 4»i*6>utiJI iuibJI JJ3J ^ jJI (jAJLo-JI 14333 S^PidJ (jJoSJJ 

.l^SCiU ^U- JaSlso 

(L j&SrJl Obj^jJI JJ3 Jd j-O-U 
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gjLxj J JJLftJI Ojliill Uxxxti Jrti 4olhU OiUI ^UJ 
.olj^-tl jjj ^Ls (J l»^oLVrt.cn)I j^Iil jUfljjiaJI 

(jifl OLDLAJI (jLft cLj <|jub <LaJia4l aaLU ^I h .n^ o-0 Js' 
^jI)-) dj^JLL) ^5 jJI (Fritz Zwicky Jo5j jnjji) jlS" LJ5o 
4rtlj^o djjlrtj L^H CJL^j 4rtcc'JI j! jUI . .(41> m y aaUl 
(Dark Matter) ^s6 tiuLtVl (Dunkle Materie) ikoJb 

.loiUl oaUl ..^yJrtjVL) 
lynnrt c4j"UartSLo ijs- cli) 4jl 3A 4n3 jl5 
4£-jo J) laLin)! (Galaxy Cluster) Ol^tl j-o a^iiic. ^rts>- 
irtcaJL) 4rtcwJI dJj jjlsj <4n9lrt 3I dSjis ^ OljrttJ 45jrt 
^jrtVI diLjJaJI ^Ijirtlckib ucurt LoJuf l^JI Jcojj ^lll 

a^jLcWI dUi j Oljrttl jLsi4 JOAS iJs- JloISU ^*11 
400_» jjJI ikflnflrtfl Cjljrttl ihJ jl c4jljL*rt ylc cUj 

IljbJuCJ 1)11 4inScll jjcft a^O 
OjLaJ <4rtn9uall L^artiU dllSLtl dli 0315 ^sS 3J 
JsLflrtJI IftdLc J.rt.cncU (Jssso JScdu IJrt IJrt OjcOo icjalrtJI 
O0I53 (OtljrtoJj iLaJctl olc-JVJI3 oljla4l dlL' jljiLiwI ^U- 

. Ja-uaJb Uls US ..clOall J jjlcccw 1^15 0>ljrt4l 
Missing Mass aa^HU ihSJl 115.5.0) l^Lb Jib! iiSLOtl dlb' 

.(Problem 
jjp aaltl j-o ^5^ Lh0 ^ ^ Sisi 
Ol^rtAI dlb jjljj jairtl iojiUI aa^iitl 4JL*5J) 

(L j&SrJl L.MSCIIJ Obj^jJI JJ3 Jj j-O-U 
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ciULf Lo ^59-5^ iff-jjta 5jlwl J5I Co 15 cUj'3 cl^j'ljl-L05 
.iJMi 

jjSo jl ;iLslSDl C JlpJLj <LoS15 I433 <a^oi&ll A9-b ^ 
4j| ijSJ <4j<)lh u 4SJJb jSo £ djbLujr jl dili 
jib' ^ golxjJI jibs <la9bo jl5 ..JjiCo JiCu tij^axJ IajLu jl5 

.Jtfljvsifl dJjJ bubls Ij5^aj d-blibl dSjbb 
Horace W. d^So^j o^b^) ^-9-^' cbf <1939 iLo ^o 
jlj^i CL*»Udo)_» i^zXS to i^jlc djboifl <(Bobcock 

iUibs <jlil ^Slub J^sss <(Galaxy Rotation Curves Cl^tl 
.dJj 4'omy 0^141 cbjh j l^oJo 

j^iLs (jit ills Col5 io.lAy SiUI iJiJb>- ilil J5I 
(Galaxy Rotation Curves Cl^s4,l obji J cLsoill) Jjom 
lift jlij <1^0 LbLaj ^jJI cjAJI (Jx. dUi jb'b'3 <0bj5i ^JJI 
J (Kent Ford ij^S Cu5)j (Vera Rubin jHiJ Ijr^) ciLCxil 

<(Gravitational Lensing)Jb (_7o-ao lo ^5^ dUi Jij 
(^5 <ioibJI v-i.<.»o CJjso (^bl j«o (yi cr^'5 
..jjlzC'oV 4^«uj| iijiaj iffuo CLb| L^oldsCLuib ^o i^dl ifljjiaJI 

??jsJ5jj Jjs. 
^Lo?-l j^ cjjiUb CijSjX (jJjkJj cjAJI jl Us loJJLC. 
^Uj5 <4^^-03 (33511 ^mUI ^ jjp l^j) i?-jjJ SjoJlo L^ioib?- 

??bijl3PU 633^-0 4?^ ttwJj c3*all cU^bl dUi j£ 
..0^13 itO^d,) CLoJod) Jio AUbb 

dj j&StJI Obj^jJI J-0 Jo> j-O-U 
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.<Ls3l3 diJig- Dark Matter dolhU Soltl Coj-oI 
Jaiis %5 1JI59- JSLiJ L^Sja) ibiLsJI biltl jx Uis Uij 

.. jjSLfl pasr ^ 
dolhfi is Lb %68 ..dolbU 2§Uajl3 dolbU Siltl 3^ 

.Dark Matter ioiibo OiLo %273 Dark Energy 
j3SJI o-o %5 3A dl^j (^jJI 03SJI jl dlii (^ylsto 

Ic^gui ^1 ^ji V •• jbAt gS^I J jgsi IdJLto i3g-3i)l 
??5iUJ o^Sj liLo jjs jil 

to ji) <53)^ 3) e^a ^1 ^3 dolbo ^IssS Col5 3J 
??l^lj3S^ 

..I3AIS0 j3jrdSLil 
..Olijiaj 1354*033 133^2 3^13 

. .I^O.'^UI-O jsiil ijlj L03 
IEAAO 

(L j&SrJl Obj^jJI JJ3 Jj j-O-U 
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Hidden Valley 
..4JIKU lUtiijI JLu IJJLssj 

??^s^ ..l^da»-Mo liiSLg ^3 4sliw3 dolhU oaltl 
Jfloxj y I4J ijjSU;! dSj^si^l jrvi iujilil dii jy dJi3 
y L^j) ..d.t.4a.Jr)UrajI ^53^I gA JlSLiVI jA JSLi 

. d.A.lAn ..l^A-all dp" L(i jAJ ..CjAJI gjj V3 V3 
.dj^sj^aJI dJj Jlf UsLAxJI Jjjpj Lo 31^ dlJi 

??IAL5 (jAP- Cjjw <us y iLdj uflAx^j jl jS^ ^jL5 
Black cj^S-'UI c3l.iti.".^l Ju£- 1'''0T^3 d.l.'C.iVi.y (JaUU 

.Holes 
jA yi OCiLtl dUj ijp-j diap-yA l^p.tnV... t ^ cU-LssJI tgSl^l (j 
t jjSJi (j djibsii ^Lo-yis ^i_>p-yi (jit i^ioiip- j^b iiap-yA jyp- 
Oort CjjjI o\S U5 <C>I_>p4,I iJsS ObLxp- j bijrob dlap-yAj 

. jyssij Zwicky Jo 333 
..JaAJP 

??J5biJI dUJo d..i.'> CAb to biltl dUj' 03^2 ISLo jA IS) 
oU-ciup- jA 03503 i^ji 3^ ^3^0341 djjj jtfyi juaaoxJi 
(>u^3) (jlc ^l1-|.io) OU^^aP- . .diu til dS3jS!A dj ji 
Weakly Interacting ilAP- jA j*aS»A ^■.Ua.o.U ..(WIMPs 

.Massive Particles 

4JJ^^JI OdiSLfl^ Obj^jJI j-0 JJ j-O-U 
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iLsLuJaJI ijjjJI g-o Otwuj'JI dJj jl dJS 
03^13 ioilp-JI :JaiiS jOAJjis Jils- j-o L^SjJU (_y*JI 

??l4i3j5jJ Jjfc ..Neutrinos Jio Ja.ufl.tb 
OJL9-I3 dUj 311^3^1 Olo-uiC?- jgjCLsu^ ^stS j3^lj_^iJI cgS^I (j 
JsLiJ |Jc?- ]jsr dj&ja lyccwj j^3 clLoJJaJ,! 6iU>l C)\je^o j-o 

.lJSJ\ <Lolla4l O^UjI pSHSr j-o jSjj il5b V IJlS- JiLLfl JLuU 
??(j3UI 03SCL) libs j-o ji| 

U 4S3jao js- Jbji CiLwua- l^j) 3A cLLs Lo5 cJbLJI juaAxJI 
4jji CjU-uua- C>U-L«*flJ) dlj jl jlS^VI j-o 5jl»-I3 .Jlsjj 

.Supersymmetric Particles jJaUltl HaJls 
??l j-a ^JJI bs 

iiltl ^bbl JJs- L^a-Lxjl pZj JiLSj ^sLua-I 1^31 glla-flj,l 
■ O^bnU ^LuA-itb bjSju ..d<?<<htl 

iolff- iJb^j dj^Jai j-o cjsf 3 tlJdf Jiflao l&Usio ^jCj dJb 
hjaj (^Ju Particle Physics iujjflJI cbj^JI ^bjiaj j^ 
. jitl Jlff«s it ..Supersymmetry ^litl ^JabiJI 3) JjU^JI 

^jbb C*s>--JI ^jijl 3J ^UuA-itl dLb {Js. Jlio 
(Axions C)b3;c«5V)) 
(Bosons C)b3j3JI) 

.(Fermions Ob3;oojruLtl) 

4jj^a5»JI Obj^jJI JJ3 Jj j-O-U 
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CERN JJl^l ^ysiLslH jju* Jpssm J Lib- (^1 ojbuJI 
yS\ ilil h.h^i jl ij&e LHC 3) Large Hadron Collider 

dJL» (jb 
jl JjiL) d.o.lAU biltlj iobJI ObjiaJI J JuLJI JlOXs^I 
jSLj ij] C^so (Id?- d'.a...o.o- Cjl^us- t_ylj I4J ij^SUjI 

. jjiw JJ«M J IJ.ojz.0 14P-LA3I 
e-ccMtj L^jls tjjry*i JMM L^aJbu 3J djl SjLp-jJI ilSLUI 

31 lyda»-Mo jl j^Ju dLfti d^Jbdwu4l IJ^ ddLsjJI 
CJ15 l^jl fcJjjsj jl dibjis dlLd) j&5 

diip-Mo :(Jj-o jib 131 dia»-^U) loji L^oJbluJ (^xJI dibjiall 
.dJ39- La ^jb OjrU Li 

l^jls jyo 1^3^3 CiLo-uiasJI dUj (^db-J bJUc 
isUail dJj" ..iSjSr dsLb3 0^3 is Lb ..bJs islb l^v.a dl^ltoXui 
Cdl5 lil b dSjiw ^b l^olJb-JLuib j3;Jbj;bll jdbj ^sll ^ 

..djlsJLI d b 1 * j Nl A ^3 ^3 rt 

1309-3 3J3 ..^oLaXll Osjj (030041) dsliajl jlOOo oLap-j jyi^JL^ 
jl jy0 j3j5bui) LojosjS (isliaJI j« ^bs I03000 Ijos 0JL0 jl 
tCui^3 0039-3-0 Oils' iOj-o jb3 109- Ojb-9 Olo-auAp- dLo 

.0030041 isLbJI dUi oi.i.m OUIS3 
^^9-1 obul3 ^130 jo OO9-JC (jlJI ^>y) iobj^oll Objiajl 

ioJloJI jb3SH dJjiai Jio <bjr^ij3 bj3^aj 0309- ^jb- 
JjUoJI djjiai3 cdUo J-s Lo-lSo Superstring Theory- 

ISO 4jj^a5»JI Obj3jJI jja JJ j-oJJ 
fb/groups/Sa7er.Elkotob/ J®"'-- VSj^i l^o-dul saTeralkutub.com Usiy: ojbj 3! 



^j^-1 IjlSisI ^Jl2j Supersymmetry (JjJIiJI jisUsJI 5I 
.^5*9541 

to ObjiaiJI j^s bllo 
.(Hidden Valley 

fjjO Jyol^jl) 03^0 Uj^Sbl 3)3^ JjolS j$S ^5^1311 kidS 
cLJji J yi 1^3^ £ja OSjijuo Olio dJZ6 ^3 cd.o.lAU SiUI 
jy»- jja yi 1^3^ j-o^i dJiSLf y j3Sdi ^1133 jjls- 

. Jajis ioilsJI 
jo^gJJbUi 3/ ?^jiLsJI Interstellar ^1*3 ^j'JjiLi Jji 

..JawaJL; ^JScij l3lo js- 
3&3 cduJ^j ^Js- ijsxj Jjioi y ^JJI dJi 3& 03^1 dli 
ddasJ3 jstj 1*33^ dLuilf JaAffo ^Jl <LeJia4l 3^141 dLLi j$SJ ^JJI 
ga J-0I3XJ 3A3 ..OljJ?4,l jjl3J ItSot-J ^11 iuasUI dJbSOl diJ 
33aJI -JaS 0^ U^- i^y tjais ioibdl JSLp- jjs jj?u Uj3^ 
jAid^ <ilsi>yi (jju Lo ojuddl SjiloJI Sjus-^I dJbjAAJI 

.l^du djjM 
..e^^uJI josj iLuji iijJaj 

..dlaws-3 
! IJ.o.'aiu.o JaUI 00 1^5 

..ciuxo c y ..05^0 y 
..^lAsufl <1(3*1 y 

..Cjbjiaj3 Objiij3 Objiaj 3C1 dS4U lo J5 
3& I Job d'.o.lAU 3iL4l jxJ jl 3& dj cdljc^yi LuSLff 3 JJI c^uJI 

181 djj&sJI Obj3jJI jja JJ j-oJJ 
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ebjxfiJI iUlp- duJjjffJ) cbj^iJI JaI jS\ 
..JjssxjoS iJ^SDl 

..^jSuJo dUij ..iSJj OjuuAJ LuSLf y jVl 
yi ^isJI ijjo ^lJjI to 5]? ..JoS j-o bis lo5 

..Jsup-ja JJ ..jffo (j fi^laS ^ ^3^ ij Lo 
!ljAlttfcO JaLU Jlj Lo 

c^IkS ^bpuotl 5A Olj^tu-ilvjl iSjSiA biSLff ysj3 4»-lX9l3 to 
..OL05I&4I 3^ 

..J^oSl OIojJLKO 

jul^s (J Jv5l LLojzj UiS - J>*9 j>o LLs lo5- djy i^soo j^yi ijSJs 
^1 ^aj y Ujl L:i.^.v5l Lois' ^JLsdl 

I3SLL0 as ^43) j^jSMuS dlJ; jjiJuSo ..Loji ^buil Jb- 5A dli 
iiLib- Ji-u 012352-0 l^a.v.^'xj j^Sl j^ioxu pii cL^s U b3^l 

.jia\3 Jiifr Ola Ua ObilS ^31 
yj t^yAsJi ^j^i biia Jus-iji 4Afl.>s ^42 jjios y ouji5 

,^Js- fjjO dJuLMi ^jJI ^yi tLivJUL^o <Lu&Lo 
..Loja Ub- 3& dla 

•oy 

IEAAO 

(L j&SrJl Obj^jJI JJ3 JJ j-oJJ 
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dhd) JS 4^ * .('A t 4x*ul ^ J-O .,4J tbjj j ij -n i j\51 ^ 03^^ 5j ) 
^JJI l> 4*«il JJUJ ^jJI IOIJJRJO JuSllt (yk 1^3^ (jLt dXutio 

(4olhl,l Siltl l^Xxiip- ^1^3 l^h..13 j 

4jj^£>-JI Cjl)j3jJI jj Jj j_oJj 
fb/groups/Sa7er.Elkotob/ J®"'-- Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



(<UxUa4l dSliaJI 3 djilsJI SiLtl ^mX} 

7* 

(hj^3 jlpuoy Jj»s3io Ji-la ijj> 

iLjyZZrJl ^SJ\$ OU^jJI j-0 Jjj_oJj 
fb/groups/Sa7er.Elkotob/ a®"'-- Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



dj j&StJI Obj^jJI JJ3 Jj j-O-U 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



dj j&StJI Obj^jJI JJ3 Jj j-O-U 
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(9) 

L.LG.O  a 

'The LJ.Cj.O Troject 

4jj^a5»JI (wmSCIIJ ObJ^jJI jja JJj-oJJ 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



■ > ^ A 1 
(^sI jl5isu Jlitl Cy <0^?")) 

CiiipJi 6iJuj y ^jui j^Ati 
Ajdsr (J cl.Afljl j-0 ^5^1 jlcu> (jit g-oJj l^jJI 

.Sjcaj jh>y ^w-mj ijic jiaj ..i>^((iy 

jL*aJl3 OljlaJI j-o Id®- SjruJ :3^l J^4>l 
dAuilui Cits'Lux ..Iwaa^O JL^ma (j L^Ciaj g-o gAPui' 

.AJLS'I V ??laiJJJJ CjJts--tui ^Ul Lo ..jviJI (jlc- 

l^so'3 jtS^I I.^.C.'g-i go go^cJ :ClJlifl J^CUjI 
C>IJJ Jv3 ??jjy Jji ..Jal^sJI (j IJuj L^xhS' ..jsoaj 

JsSJ J^jsoJI J CjIJLJ Iaj^Jlj JS^JI diJ Jl 
Jjb ..jt^ go dLaiU23 CjIJwj (jS\ 

Jssai dJj jl ol dUjj jUmQ jjo Jaiis Ul 

..j*aJI (.^oj-o Oljlffifljlj dJ35j CiMelij >J^<*j»l 
is-ji jjfuSto OjJuS' J&uJ JjljiJ CJIj lo Sjlj^JI 
Jil ..L^Cwj go 3^^' tj OlJj JiSUI Ilii^io 

.jvaJI (^oj-o ^jU 03&J Protostar 

CiUfrLCJI ..dLiiloXo 3I jjljXa :j^ools'JI JL^CUJI 
iijy ..j^Cto jrtf' disssJ (J 

..oLiiifl 3 Uj) it <lssJ9 03JU "jvaJI t^o^o 
dls-j^, bJLoj J3 ..o^uJI (jtisu jIjJLlw^II 3 leu dL*vlo^dl 

4jj^a5»JI (wmSCIIJ ObJ^jJI jja JJj-oJJ 
fb/groups/Sa7er.Elkotob/ J®"'-' 's^Cul saTeralkutub.com u^Sy: ojbj 3! 



hsoa jo (Equilibrium)JI 3I jjljiJI 
I Just) C-^AoJIg Ojl jSrJ] gSJj c^-P-jJI jSy) (j Oljlsil 

jSyj 5»u OljJJI •—>A»sJ j£- 

1J-03 JiS ..Juljjo CJIj to Sjlj^JI ^aLJ) 
is-jjsJI SjljpJI) 3I (Critical State) is-jjsJI ib-jxJJ 
liito lJuj <1 Jj ^35^1 ^LoJuV) j) <(Critical Heat 
ajljjsJI ijlkuJ <^3.J.y& (Jj ^kSoJI j5^o J j\5-3jJ^JI 
^Lol js>6 ..itj-o 49-jjJ »i H jj I Jj J3III ..c3«aJl3 
d»J^- U Sjlj^tU Jjtf3 Jii 3J 

fi®) J1 ^3 J3saf3 cdjSys J ^toajVI 
j^J) 4jSJ$ ..(Brown Dwarf 

>5J 1Q" 111 < .. SjjZS- (jVI ^pjJI igjlttJ) 1 > ^ I 
^3^3 Sjlj^- Hydrogen Fuel liyU»-3jJu^H J333JI 

.jCLuJI jjuiLt 1 iq(?l jjoSLUJJ ..qvdaLui 

IJu ^jsuJI ..SlfljJI ^ IJJ |^Lj>3jJu^j| ^33311 :^VoLiJI JL^UI 
<1)3=0 IJj jgjjSJl Jlsu3 ..gj'UI ^3*1*^11 JJ^J (j 
jSj-o (j LiJj OlJj jjl^l j-o iils- ..Jiijl j-tfUsJ 

.^soJI 
i)lp- cLoj) ..Jolyli jjl^l iJlp- 
..Lsm ^al ioibJl3 C>I31k)I h&a jo EquilibriumJI 
OMc-lai)l CJ3JI J3 td^uJu (jlc jL^j^l (J IJuj (pjoJI 
IJU ..Sjia) ilijJ dlswJ OlJj ^jl»- dJ33i)l 

.03Sa)l j (Red Giant 

dj j&StJI Obj^jJI j-0 JJ j-O-U 
fb/groups/Sa7er.Elkotob/ J®"'-' ViJ?1' saTeralkutub.com u^Sy: ojbj 3! 



loJJLc. CjJ&md jjjLwJI cJJS :(1 ^jjLuuto) j%i\si3\ ^^■'■'■ 11 
.jJija] 3I LUw.o.tti ^9- ^9- 05^ 

^-oLs cloUf saj dJs- JtAisj >5jJI 
Jlj to 4j£j 05^° 
^0 ..ioil»J)3 Oljl»/l Ja»*s JsiJ jjly 4Jl»- (j 

I 4^919-5 <jjI3L03 J^ol 05JJ J39L*J 033} IJU OS3II 
|»js) ^J5a3 Uil JlOas.] ^!?'"s' 

.(White Dwarfga-J 

LoJiic 3jjLu«JI dJi OJox) :(2 ^JLCMI) j^jlszJI JL^UJI 
Jjfl 3I j^si lUn.0.ai ^9s9- g^ 1,4 ^9uJI ^9s9- 03^ 

dUJ^J] cbgAflJI djg».0.t'u.t| } 4 h i »< 1 
^9l9- g^Ls (J djglo^Lauj Solar Mass 6J&-$Jl) 
y tiSS9- 4Ji£. JlssXJ gl Joif c^jui diJattw .(^394JI 

!!(Supernova ^ >>5^1 jbjifljl) 
J ^J^9o gl jlsifljl jSI iJoi 1933 jJj-dl jbtflj) 
41c. jiLaJI c3*aJl3 4jlc.ls2ljl ^Jus jlo gl g5bf3 <g3^j| 
Cilso 1514 ..4lol5 dg9b0 (3i>J i33^b gl 45>-j0 

??dJi 
c^auJI jSy) (j glA9-3jJu^JI (533111 ^393)1 5Lii He 4351 
4lkJ llii bilic.3 ^3)3111 Jj39b (j jrp-yi IJoj 
^ ..CigS^o (Jl 41I1S' ga VLr'^S ij 43j33 
JASO ^9liJI 1^5" jJlflJ 51 49-ji 
jbii3l dJJo Ol9u9 cjL^35ll (j 1103 <3LoliJI dluiL?- 639 
g-o 3&3 <^3^510 53^ jbjii)) j\$l 3A ^jJI I933 >;3^«JI 
(jdl JJ3I3SJI g^ 19-(33 <g»Lui5ll g3^JI J3^l) oLuul 

190 LI6H3 Obl^jJI 5° 
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jja Jilp- ijja cUi3 05^1 jl cUIKU OJi5I 
tiioj ^5^) LLI djy^ cOijipiiiyi OIS^JJ 
V^'3^3 l^i-o 03^2J (jXJI iJjVI j-^bjd] 

..cLiill J dJuJc»- 
5?L&Jlsu Odf^Mi ^JJI to 

14 jl»ifljV) dJS jjo ^U) Jss>cij 
Ja ..(Neutron Star ^>uJI)-> ^c-Ju 

jl 3^ Ja.ua.tL) d) Jl9-j Lo tjlaidjyi dsv c^SljJI J 
l^wA) (jlt JI^IJ jSy> J OUjj^LJyi 
iso'L) <U»u*JI itilssio OU^jJjAj djg&o L^asu ga ^oMJg 

AJLJI CillgJ&Jyi iiatu ^LoJJl 
^asj JSLu (j J^aSUj JjI^JI ^iifl 0' 
ij$jCus- 31 Jaa 12.4 1^139- fiijias cisliSDl jjjui ^3^>3^) 
j-o 6Jls>-I3 iiiiiLo j) dsr liUi iisliS' J-aj !I>03L5 
OlXe j6\ 1^33 ! jLbVI OljLLo 141)3 gJLuo) dj'ilo 

nc^jii ^ 0)^1 
^9uj| Js90 123) >>5^41 jL»4)l 63S jl (Jl dSloVL) dJi 
jl jS^ it Ida- iUUi itjmj duuij J$»- J3JJ 
L^sto J3s>uj tifl-^jJ) J 5yj luitl 43 Jl itj«JI dJj J-aj 
(^ault iutuJaUsJ,! oUasyi j\t ^3 cS^MV ^UJI d^Lo 
142233 ..(X-Rays isi4l) j^ CjUuj g-iJ JbJUs 

.(Pulsars icajLtl) 3I (aiijUJ ^3^1')) v-dJ L^JLc Jilal 

(L j&SrJl Obj^jJI JJ3 Jd j-O-U 
fb/groups/Sa7er.Elkotob/ J®"'-- yjjW l^o-ajl saTeralkutub.com u^Sy: ojbj 3! 



LOJLL£ ^JJUU-UJI dUS :(3 ^jjLLUW) ^WILRJI * 
jl ps*»- 3 (Jlj®- j^j-o 

Iju ijjSJI gfawttuJI ..L^Jj {js' jL^jVI (j OlJj 4hS 
iuib- 05S ..JL^y JSLiu cUm^Ij djAxJI J 

5»u CJIjuj iubjAitl J5 ij^ CuISJ 
J Ijl» (Singularity ijiill) jx ^ ..oySj-o 

ylsJI S5S j-o tjs- Ijils Jlsu ^ c^^all (jSs- 
dJaii jJb ^bLJI J |Ju <U«fl3 j-ojJI !!dUj' iLc.j4,l 

.(Event Horizon CjJtfJI (^sl) gx (»bJI eflSjlfl 
)jj 

IEAAO 
jl JlOXpI ..JuJe>- j<o UJL&3 cj-oJUI Jl Lu&S 03 Ibl) jA^I» 

«|0^J WLV-mcJ ij\S (jj L".uVul) 
istobo iobj-jS (Gabriela Gonzalez ilo^b?-) 
.(jjbtJI (^aISJI (L.I.G.O 3i?oV) ^s_/w-o ^-xb 4J0»S1O3 tbbjj^ 

IEAAO 

(L j&SrJl Obj^jJI JJ3 jj j-oJJ 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



i3J-> I * l—Ljd I j 
JOXJ dj4l 

J J-s U 01 ^■"■fl-'".".'^l -5l»sS- ji Ojlaaxtx lilo 
??^l^ cbj-jill (ftJb 

CuS^ (jS/l sbjAflJI 0' ^ Cujl5 fils^ cl»- 5) 
QAcltx)5 (Einstein Qjll^'ol) OI5 ciibli- dJi JoS L^wjJu 

??(ril5«s yb I03.5 l^^uJ (Stephen Hawking ^5^ 

Jlo-i dsiobtj cbj^ 5ilx»)l Cj^la Ilo 
Laura jjjjb IjjJ) L^o-xl (University of North Carolina) 

.)jl»- Ll^w CJ133 c(Houghton 
J 0' 0^-? ^ Blackholes ebj^JI jl CJls 
g-o jjbdb L^XoJiS ikbu 43j3 ^ l^bj dUi CJ-u13 c^Liyi 
University of ) 3233334 sLstob- jj ObdbjJI cljb- j-o Jiff-13 

.(Toronto 
??!dUi 0^? ^ 

(^LkS^A O^-") lj ^3^3^) 
.LaSb 1^3 <U^15 jl? -bajl l^jbsS^' 43^3 cj-oj 

??Hawking Radiation gbdil Ja 

(L j&SrJl Obj^jJI JJ3 Jd j-O-U 
fb/groups/Sa7er.Elkotob/ j5"1-" Vij?1' saTeralkutub.com u^Sy: ojbj 3! 



Cu*uJ gsl^JI (j o^iiiJI jl Us loJCLt 
dUi ^05 c^JlS^ ^IsUll <U^4il 4sUaJI jjo IJlp- ^Li*s IjJkS 
iLlo-ss/l dJj' dLsLs 4sliU LffujJJ L^d.^S' jjkdu 

(4JLui jULo 13.7) 4.»iAt J3Sdl j_c^- jj-0 Lssj 
.^iLuJI Jlitl 

. 1 Jc?- lo^o Uxdl CJls tdUi ^ (^u5j4^) ga ijyii'ij OjIS 
-Ju^oUl (J Lp-jdi U5- jjSdJ cb^oJI o^iiill <lsz*»»- lSJA! lo5 

lytaUlg ..L^Jio c^i 6y jS*e V l^s dsLiSdl 
.^LkS^A ^IaM|| gJU dibdl dJj J djAtiyi 

^IsiiiJ g-Uj d.Acftj jl^iJ 5^3 0' CJls 
J5Lmj <uL5 Jl&oj ..Liul Mass 41^ 4sm Jl&oj djls <|jus> 
J39SAJ3 d^o jj^-V L^AS 4Jbj4 JAOJ (_yX5' 4£jaaJ5 

I&Jisuj cRed Giant 
ijiUI dhfli; U 3<b ijAuiJI u*si)l 03^3 03^ iS1^" 
j^s d^il jis ^aLJI Jlitl J LoJSo ..Singularity 
ilaij -(j^lA) ^5^ uaaa»- 4j| ^41 ..^SUlo jjul V (JAS- 
CtJ^o ^jJI ihSd) JlOS jl v-aaauj dUi3 dsSLb] 03^ y ijixll 
Jasj ^3 Jij ^JfU) 4sIaJ Jjiso Lo 3A ^IaS^A glsJil go j-oljllb 

!i3Anyi UASAJI l^so j3^Aj j^JAJI 4p-jjjl ib-j-oU iJol 
ijJ--0 jaU iJob jl (j-AR-g <Lbjl IaasLiJ IjLjI dlliA jl l3la»-V 

^oJl» IJl; 6jjo J3V3 45^ icl>3AJI ijzsu (^flhio ^3^341 jl j^ dbi 
iuA«jJI iijJaU^ Quantum Mechanics ^SLtl ISUISLai jo 

(L j&SrJl Obj^jJI JJ3 Jj j-O-U 
fb/groups/Sa7er.Elkotob/ oaS^' j5"1-" Is^-auI saTeralkutub.com u^Sy: ojbj 3! 



dJis ASjOpJI 4.15L>1o Js^S General Relativity 
.4JLSJJ 

^.laS ^ 
j-o OJis-lj (_yi> dJj ijidl Jaiij jl 3A tU5 dSjju jtfjjiJ)) 

((jjbuiujl) J-o^ cLJ ^j' ciiJoJI cbydJI oLuiluil 
lo jl ^*553 Big Bang j^JI jlpiiiVI 
I&j&jI d-ioj bJtp-j 3A dUSb j-oj) Planck Time dUSb J-^s 
cju^JI jb-ijyi Jj?-Ij-o 1^*3 CJJk9- (^1 OljiiJI j^Lif (jj^byxiJI 
jjjclo ojaLo jjJx OJaLo 03^ iolill jsija] (^3 
ijij d l-i iii dliA CJ15 <juSbl jlpifliill ojJb*- J-33 (fiys 
iJbjAal) (33^11 JS$ (j-o>ll3 dlo5b 0351)1 jl^s ctaj) Singularity 

.6jjJI o*0 >»-«l J^-l3 ^(^ui (j bw isioJuLo IftSjJU (_,x)l 
cbydJI (j dSjsu Lo J5 jl (03^5^) ^)iS Jlsj dJi i^jisiA jal 

!dJbli)l ^jJlc 
(J5 jl 3) ..L^Lso j5bff it C^U> ..(Jwk^U^uO C^U» biU 

55^1^1 ^JloiU LLL^J ISI <^13- dJS 
IUl*^ U* /% 

..Lo \Ja»- dLtb Ju^ldb jil 
^ lyil'VI di.<.".' jl jg i l*i" in t it )Jls>-I jl (jA <Ut>iLiitl di^tVcLI 
Jaiis (3jia)3 (^bj Oli OblJitl JS JSb*J cb3«JI 
dLtb jl dJi jil ..l^J^ Lo ^Lc L&jrob i«»lji Jil^- j^ 

.I^oJlp j-o 0)^3^)1 oyiiiH ^3^3 dtLuus (j iLssS UaijJ VLo^-l 
..IJiA J5 jijaj SjfJS j-o j^)3 

4jj^a5»JI ObJ^jJI jja JJ j-oJJ 
fb/groups/Sa7er.Elkotob/ saTeralkutub.com h-a^ 5| 



..JjJlp- j-yac ol^j) LoLol C^iajl5 
4*4035 4s^wj jl Juit u*Le J3-Jj jl JaS 

■M 
f5d^*ujJI djjJajJI Lo 

: j3-I ^1^. ^5! ^SLILiI jl JuV < JIJ^JI I Job jt 4)1?-^ I luSLs1 ^9- 
40^5 ??4c»iLpJI lo 

^JasJb Ij5j^5 <cIj>4JI ^Ic 4jIJl) Ju-o <1&lo^- cloJiflJI jj^jLijiOJI 
.^4l5LLo j6\ Jlj^JI dJi Jiff jl^ (Issac Newton jjjd dljjl) 
jijbU 49-lodl ljJlsu -Mio- (jlfl OjJiJI (_yb ioOlsJI jl cS^su j^o 
i^SljSJl jaipJ ^yiJI O50JI l^udj I43I5 <j^a£ (Jx- jjs CJaO^j 5) 

..v-i^lj^JI Jjs- jUsV^ c^5»uJI J$»- L^jIjIJuo jj 
??)IssS Jasu laS jSJ 

yjpu jl jSLff <JlS 55I4J jtfl»-J) Mechanism ^jdlSLtl 5O) Lo 
ffLjJiRo (jM-J ^■>>i.'>JI5 UtuJsUgjQ 5-45 <4) j^l lo.»i.'> Lo 

..^40)1 i)5 jM*ix)l 4»-l jlSLob jSo 
gjLo5 cL^sujb (j cbj^iJI 43j£- (j- ^LLo ^Jic-I els- (j^5>- 

.4«)Lo ^b jjjiji)) jjDI 
..(Albert Einstein joUiuj) CjjJI) 

iuiijS ^J3 I435 (jjbuiuol) 
Oi^gi ^1 Ju>-5J ^5 t4l5 jj^JI (j jj^l (jA 05^0)1 itjw jl JlS 
iolsjjl 4u.t4Jl 4)jJaj OLoji cllj ..bbUaiCO) jl j^ff 
4*043 2^05 J3 jlS cdJLoosJI dJj' Jls LoJlsuj ..General Relativity 
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fb/groups/Sa7er.Elkotob/ o5"1-" Vio?1' I^o-ajl saTeralkutub.com UsSy: ojbj 3! 



dl5Li.'u.o ..1^*35 cbj^JI ^JL& 4l^w.o ^LISk-mXiO 
.1^1®- (Newton ^^^>1 ^2p- jptft 

??iuib-JI Jxjjj 
jjo jjt«j IS) |j tejv) i^saSl cjAJI izjM* jl 3J 
(jlc UJI Ccusj ilia dj) 5J J^JJI dJjj ioibJI JTUUJ 

!^io cl^JI j IfllsLO Jiaj jJ3 gJaJlj IjjS JaiL«^^ djls jijVI 
jS] iutfji ??iLo^ iipiO Ci.A (^Sp- jil JjsS lilo ..Jxap- 

..l^jl^O ^j-0 Cxflip'l ^..VJI (j) ^io IjJ^PU ^ yvj I 
jjob j-o jjff-MMi i^S\^J\ jls SijJLffJ,) Uj^laj Utius- 
^JlS lil ..(JvkAP- ..ObtRccQ cLofiJI ^ <" 1113 (_>*cOu*JI iuilp- 

^Ltf) j^p^S tcLaf) (j j-o jjffuuMi 
??L>uAiJI cLoXp-I jx- isoUl ioJiaJI Jap-.Jj 

cjAfl ..JxAP- ?? jjSLfl J ^yasl (yb cjAfl jl Jii ^tl 
j (jjtfjbli j^UAXuJI jyO j *iO ^ \J7*^r bjjXj 8 j i^p- iJjXXmJ 
dUj CJL'Lp-I 3J IjjS jAO-iJI ioilp- j-o jjffCuua Lil J^dj U3I j\P- 
j3-| JodXuJ ^ Jjt) jPU5 ioilp-JI j-0 J^Pulu) I Si ' ..Sjjp-Sll 

8 JJoo (JauAAZJI ^JjaJLo XLssXj 
..LrJs ri^til-iin j\£-5 4J5Lttuo 

..45jJipJI cbjAdJI djpiRo gLo ??jRUI dUS Jpo Ja3 ISlo 
ISpacetime jlSSojJI ^Itn^in j^xjI 

IEAAO 
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((juJi!?- JOS' iilJu J3VI Jlitl cjj?-)) 
??djli j^SUl (US Is cc^w J5 j^Suj ^-0 ..yi^ui ^JLul 

..4aA*aJL> 
3^3 <JjI3VI dsLol3 la^lj )Ji» ^*93 jb Av-jui jjlaAul iJo 

.(Spacetime jlSbojJI 3I - j^yi 
Loins' Jls -dU-oi U5 jlSLojJI 3)- oiai3 jbsjJI iaijo^n do^s j-03 

..ibUtcJI (j (bit JSbiu (bjiaiJI ^jbil 
jiib ^ jJI dUS Jio j^Uxo ^kuo OjLt j3^JI jl ^ao '^Lpb 
-Trampoline jJ3AAl>ll Aj^amj- jluws-JI C)bl3i^JI ult 

•((33^" g^tUiJI) dclt ^1 hi 13 
Ja*u3 J l^Abb <Sj^5 dbJLAo 6j5O dUw-ff bidsu l^lsb !J-ow?- 

.^U.O.ij.'J) 1^0 III 13 <^h III t) itUi 
OjSUl Jib jrub CbfJ JUoiU jAaj3 JaUb ^h...H jl Ju?Uw LaJa 

.JbOJT- ..dbJuJI 
J3ls>ij3 <5j4>l dJia 6JJ»<(9 ibdao J>a»j I&JLA; 
.. jSbiio Oj.o.Ux.0 0J3 id < ^ h... Jl dUS J-t ^uuojd L^szSJu jl 

J39- 33^3 ^jSb IAJI^uo j LAJLPIUO USJJ 
6j^JI l^"vi >0 (jbl 1^11^3 (jbl OjU^JI 

.(J9IMI ji-JI j SjuSb) 
jaJLa3JI uSih?-) gx c ,h. .n Jb gh... J| dJS <Uiu db^So j j3^l 
JLpuJ3 dOlb jl j^ .L^jIS dJ^iaJ^ dUojJI ^buill3 ^9(113 
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^\MSA (L3 C*soa$ 3J jsiJCJ^ 
jljjjJI -l^XSlb u***iU- 6jiA*aJI ^Js. dUi O^jA*. 
Sjru^l l^SitLo (^1 C>Lis>ii4l umu ^Latff-VI J^ 

.Orbit jlJuo dib ja<2u Lo ^^iio to dUij njgSJl g^cw-'JI J 
^<.o.>'w.n djbs^ j.v.c.'''.y (^ytgu.^! 335^1 gAMuJi iji 
j tju.o.jJI J^JJ jl yio jijifl (jit oAAi ^5^' 
islia 5I O^iL) ibjj^i-o l^jls" l^lSLi JbJbj <OLl»u4,I dllj' 

£J»j 5js dfliA j5f v-i'ljSLH t(5j^-l SjL» 
d-bS' -dJaLiuJI ff- dj^t JJ ^—*51 CJJutuJ I4-I-0 

^UMjJI ClLiStoO (j jlj^ jJI (jlt jUiV)3 ^t.-O-giJI 
.4sli5JI dJj ZLxjUI ij^ZJI 

Lj) JuxJlm) ciuilsdJ Jl> JlsJI U dUi Lo3 bjl jJ JbJLs 
-L& jajiaj (jpiiS IssJs CkiSff-l 5)- (jw^AJl cliiff-b js-ij 
j-o Ljjiij' ^Isd 8 JLSU JSbi JLP-VI LbAlm JJ cd^wLo 
ifrjvJ bbd^-^s 49-341 ^bb d£ju) (^jU.ttu.ll L-C4U9- .l^jlilff-l 

IJaggaJb c^^aJI 
IEAAO 

Js-i ^JJI CiS^) ol5 dUi3 <iLoiiiJ) (jjbuLul) 
Gravitational iuib-JI Ob-^o) gJda^o -5yj Js^- <U3 

.cbjAiJI ^Isd (Waves 
^3 <14233 OLi'V ^bsxj <U**<dJI Co 15 <<Lele djjii3 ^1 Jio bJs 
fiJustJI ^39-jJI Jlp-I <13-9 J i^Sl^swil) (j^bS J^b jx itaS I^Lj) 
<13^1) jl c^g-O-t'Ll! 3)390 6J3j-0 dLJi3 <bJ JgA) ^JJI 
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(j 6j3jja Cr^d 
<(Gravitational Lensing)Jb djyi^u Lo dJi3 <^5^41 

.ebjAail J <is»CL«4il Jj^j Spiff- (jjUAbl) Jb biJaj 
??iuibJI Lbb-^a ij£- lilo ijZJs 

??lft5L5l luSU UiS 
'L&Jloj y«to"Kit ^3 clJjl bijj cb*sbj 1 i'i'I (^jbLuJjl) 
ois-j-o Ci.m.J ijutfjii jjis ^iio (5i y 
y (jjSbb Olp-j-o 3I LOLP- isjJil yj yio Uaa 

!Ls^9- c^jj 
!<waj Reality gSl^JI JSLi CjLj-j^i 

.gbUJ (jl L^iSbg Ijlp- djbui d)IJ^y ^Ixso Cjlp-3^ 
•O^jy b^JuOj J^gCUm^l (j-03 (OjJllll OJuJl^ Ol^J-o 
cLojjji j Lsss^o i^p-txiy oij^yi dsu ^u.i>o 
l^jj ip-jjJ l^isgp-j (5jJl3 idj\sojiu>\ ijS^e y Jbp- JSbio 
^ibJ) 0353^) ^taS (>o dys j3J-o ^a^s) L^o J j) ij£-S 

!5jjJI J 
! 1^1 

jis 3) <JagCU*gO j-oyi 
..JuJlpJI cbj^flJ) <blJw ^djb j_y»- 

..2015 jyoMM) 14 
IEAAO 

dj j&StJI Obj^jJI JJ3 jj j-O-U 
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-2- 

L.I.G.O 
Jaiis (jle jJjils ..CJuJLff- (J UIJlj 

«Lajl g^uJI jjjils Ij^vs jVl3 c^UI ij 
(Nergis Mavalvala yiiJlslo 

IEAAO 
jU U^i LsuU jl5 j^SJl ijs- dSjsu US' lo (UpujIj j2?iS JlLo 

Uxglj-LV.mli 

Jl ^laij j^S <15^1 
iJU>Saw)l J 1^oJl9Cu4U (jll) C)lJts4l js^S j5j-o 2^5 
Ultraviolet ^353 is^^l j UlJj ccUaaJI 
Cjb-^j X-Rays L)uS\ Infrared cIjapJI CUso 
(jill <Radio Waves Microwave c-flJ55jSL4l 
Hubble Space JLoiJI JjIa yjSLaJj' l&Jusjjj 

.Telescope 
..JJj jja UilSUs) J (^Sj ^ cLuil 4jJj (j UIJlj 

dilop-Vb j-olt dilSj 03SJI iijj J UIJLJ 
.C>5tl5 

..cJaJlj ic-^vJL) ..cUdll5 iJc?aJb jjslt 
..UU (J^- 03^ 
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..5^5^° CJUs -U^i- jZJ 3 
..&3J3 6Juaj i^jlc jJiftj V to c^jui 

..^jlsJ) j-o 03503 l^jy ^ Cjljlji&l 
!L9J^ y 05^2 

c((jjL'^ttcU 1 CjjjJI) |>gjjL<.'g.H Lb CLojA) dJLu> 100 JLLo 
..4JIKU 

ccUadJI J 4)5^41 iuib-JI O3S jb LJ 
(Jl ^5^31^1 cl^Asu J39- Lijiij' c^aJI 4£ju> ojlfiJ 4£>j*uJ Ju 

.<L«*Aj Spacetime jlSbsjJI ^*0 clisbl 
OjJaJjjl i33iLj J3S ..fiijrpo (j jaAoJ (^l cL4l OjiaiiS' Lolf 

JS^ J (5jjb J l^3»- dibijyi J SjMiS C)lol3i |Ju5 «6M>I 
(3)3 tSsy-ojJI ib3SJl ^L*ff-y) S^lail) dJj j) 131.^0 ..dlsul 

.Spacetime (j&ojJI ..<l«*ij 03^! 3) djrptJI 
iuilsJI Ob-3^ diyLsjil OU^yi dJj j£. iboUJI Ob-yfcl 

.L&Judj Js. IjljI Jlp-I jjJL jSJ ..Gravitational Waves 
..jMM 093 ^y»- 

lEAAO 
..CmAO 41U) jbio JOs 

..iilaJJ dJuSU dy?u3 J3 
..d>34»J) d03 ^b uflOill JuJO (33^ CjJls- 

??OJtf^l dlti 3^ to 
iuib- 630 ^IsOo J$ff- 0)330 U15 jli3^(l jLflJ 

(L j&SrJl Obj^jJI JJ3 Jj j-O-U 
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.iLc- U^wasu 
V3 bdsu jl ij&-6 J^iij 15JJI ^SJJLuj 

??toiLa2j 
..^J 

Issac dljjl) ^jlssif ijJaJI jol^ J^jsu ^*31 LsiJs 
.(Newton 

..JxAff- 
.. jLflj ..l^asu J$p- jlj3Jo (jlJui 

JoLs d-oUST 'Sj-o 36 (J^^aJSJI djzS JoLff 4:±5 lo«^*s I3 
.6jj> 29 ^oo.j,'JI iJutS 

is-jji ^Suaj Ut&'ST?] J$p- jlj3Jo Lool>3 jUo^l jl ^41 
i^sJo Cols' olg- 03s <(4Clill (j Ojx 250 Lojiij C3OI 

Jo5-l3 dLa Jiaj jSJ3 <i5jS^4l ijiaj) j^ls Js- clb L^Asu 
U^Asij j-o jLjjfiflj UlS JbJLs <^33! dxoib?- 6323 j^o j6\ 

. ijJLuiJI jj> (jLc Loo jJo 
..j)j3jJI (j jlJis-l Ujb3 CAS3JI 3^3 

J3 tdolaJUtfl jSif y i^JJI ^iodl J3SJI JJJOZJI JS03 cdl^s ^9- 
|jo>-l3 Lai" lj3S3 lao jLflill ^oJo) <ioldl j-o cljifl jouw?- j-o cj9- 

!i_>4cou*JI dJLS j-o Oj-o 62 (^31^^ jjjLS ^3^0 
??<LsLJI J*S ^ilill Cuob j jjl3 

3! <ioib- OI9-30 JSLi J cLaiJI J LoUill JsSJI dio CjiCi 
j^ O&r"' j^S <4jjI>9- 3I io3*9 4SU9 l^jl (LJLso) 

.fij-o jLlo jLLo ^n.o.iVi.tl 

4jj^a5»JI OdSLfl^ Obj^jJI JJ3 Jd j-O-U 
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.SjrptJi (j clo SjJaS loJwLS. OJkfU to 
.Jopitl (j Cils-^o 

.(ij^ ^3*^0 Jx. j5^ c^tlsJ) iil^j 

!l^3S 
..^SJ ^juiLut 

jl (cLaifl) L^JLc IjiJIslj ..Jslkt) jja SsdaS jl I^Lio' 

cUaiJI Jssso l^jl 3^ dJj" iuib>JI Olp-^ d.l.v.a'i lo 
jjo jL«5jj3 ((dLuuVI 3I) ialiail AsilaS Jlo AmJu Reality 
..jj; ^y»- ..J*jSaJ$ iJLAAd3 t^ytuiall <tA!?s»J JuJd?" 

.j^uJI ^l3«l Jio loLg 
cltl j-o iUsw 4»-LfcO Ju?u^< ^UlS tj^sJI ^l3-ol (J| Ojiaj 3J 

(0J C49-34I J5J-O JJ2J htl 1^52^03) ^3SJ 1&JL%)3 3Jb2J3 
.l^Jj (jill dff-341 J3*o3 JLift iJLft2J3 jS3s 3ISJ 

JjU L&i£-^ dJj Gravitational Waves djuibJI Ob-^ ..laJ93 
.dLuuuuJI J (JJ3I9 (j»oj Ju<o l.".»i.<.t I Jap^ US <e3»aJI ds-jui 

jiLuj' ..qCUJI OljLLt ..cLaill (j jiLuj' Ob-3^1 dJj' OIjj 
.l^iLijia (j d.tui-i j-ojJI 

.Ob34) jl Juil jl5 bJa cOS^I JJj-o g«3 
J cb ijjiaS ja^i.o JOc djibJI Ob^l Ufl&b Jio5 JaOaJl) 

.6>aJ SjijpvJI ^b l<ijijA4i3 1^3^ >Aaj Gjrpull 
Oiab JiS 03^) <(jPjVI (jb liA LJI L^Ojjis (J Ob-3^1 dLLi 
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.LiJusj l^sto J+ffuMj 
..gA»-l ^Isdl (j (jjJbj^kAfl jii I 3I 

!2015 jv&fi 14 
lEAAO 

..Washington jiaJuil^ (Louisiana UL) 
..^bu4l Ua jb"La> 

Ij^laj iuLaill Jbolj4l Cy> I < Cs2^^^' (j 
.jUaSj^l J blJ 4jjuuJI ^Jjb J 

..UJ is^jlo jd- dJj 
590^) (^l jlajj-Upyi dj^-l ^1^3 ^33 
Laser Interferometer Gravitational-)J IjLaiff-l ..(L.I.G.O 

..(Wave Observatory 
.(iuibJ) CjL>-34, J3-|jaJ) day*) 3I 

2uuu> 40 1JI39- OSj^iail3 JL5>- J ijsrJlA Jioljj)) dUj cL) <LaS 
..\ss-$*s$a QuJ I Job 0^3 (LftSbj (J 

?5Juji|j4I OjSLs (jji lo 
..^5b ^jviLol 

^LuXo L JSLi (jlc 03^1 d^uuaj' j-o Jus^o J5 
.1^3 Uaidj Jb--o y 4SJJI j-o is-jjJ ^LoVI ^ImLo ..^13^1 

.J-^o 2.5 (Jl3»- ^4*3 J3I9 
dSjJI iiibls 51^ ..dT^ Jl»-33 (3-o gLo J5 J 
(jf 4j3jAO blj-tjl dlb ..jlRO JSbij ^.O^AO L^AA«^3J3 
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dJjjAa ..dL^lajl (w^oUyi dij ^Lkol ^Iji J g^s-l ^LsJI 
JJg 5jl^»Jl3 jLall 

•c^ 
..Jxflj?- 

.iue-uoiflj 5l^o Ju?-3J cLJI jSy> JJs-^ tyooUVI dij Js-li (j 
U) L9j&- t_0 in''",a jyo iLk&o ^ils ^_Lsci ^.cuJLt 5)^o 
dJij ..c^uUyi U^JLu jjjJJI jjyiLpjyi (J <lcj3J3 <ja^dJL) 

.4SjJ) gib JSLio jbl^l ju isL^tl (j^db 
L?-3j3^Sb Cj>XP-I jjd-" (j ^'•^-'^"-U Lp-^^iSbJI 
J j^sdl ^Us jjs IALO l^ai jjJ gloj cjLuVI I4J J-03J 

^laS j-o J3) dff-l«uo C!H 
• Ol^l 

blj^l (j*®- c*-obyi ^ ^sbiO jjJJI jl 3ii Ja^aJb OAfJ to 
io-dHI oTj^U i3»3 j 4SJJI ifijls 
jls <4SJJI i^^-e JJU^O U4J3I9 jloj4>I 
J '<Lj$*al\ Ob^^oJI ilolff U^uiuu jLnL jljjbJI jjJJI 

.e^a V ij) ^JLJI ^-^>.3 g-o ^juiibb JS 
ffioSLs-JI Cil9-3^ IJui isUfr to ??liLo 

jj; LoJCt djj ciscaJI OJjJlm d-uilpJI Olp-3-o jl CjJ&o Lo 
jd-I j (jrdJI cryb-t' Oy Cr1" 4Sb4>l J!J» Lftjls 
jiaS jjo Olj4l Olyvi-ssj Jsl 43bbj^Rj ..Jloj4,I J J5 
ijj> J$)o\ 5l»^ cr^b1^' Cy JJ®*" dJi3 cj^jJI 
ijS' >XsSM.U) 4MO\^ oTj-tl (_yu^5ii4l jjdJI (jlS (jbJb3 c^^yi 
jj Jldbj f'5'-1^. 0^3 ^b1^' Cy jjdJI 

(L j&SrJl Obj^jJI JJ3 Jd j-oJJ 
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dsr c d.irti.1 ^XiXuiJ (IsLO LcwSUj 
.1 ji^A3 t(3j3-l isrys J3^3 333 ..ioilsJI 

cLil ..is-l^paj L^ol jl (jSLff ^15 (^jil V ^dl ibjiLsJI d^s 
. jjiJI (_yftjLaJl ^Lol JjLAxllj oJi^S 

jl 3^ iuiL?- 49-30 J3*c. jllp u)J»m to cJ5LiJI dJjj 

sjJLSIO 'Luoiij 4^3/3^0 CibLu9-j L^J39U L&jLstJ3 CJLOJ^J J9-IJ4 
.^30.m-0 Cj3<9 (Jl 

! j3^il ^Ux«<yi ^U- jjjils ljj*9 tSbsS 
ILflj) goutJ Jj ciaflS (3_p if 

J3y Jloj^I CUISJJI JAMI loJkA)3 <2015 41u> 14 ^ J3 
!03^JI IjhavH cLijiJ ^iil CJ3 (_jls- <149- Jala C<S3) c>ys 

13J9JI 039 ..j$SJl O39 ..cbjAflJI (jo JjJ9JI JxpJI O39 
!4i-9) jl V 03*0 ..jl^41^)3 

jvJLxJI ^LoJjl Jlsu d.9^'>J <4JUati8 dJjjA 3I 4^<OjJiJ1 tLcwJ O39 
.4^340)) jlJLuJI jU^Lo JLSU (jlf 0jA^O (j 41441 jLLo Juo jj 43^^/1 

leWlitl C4jl5 <o_y3 J3y 03^1 dUj.1 CICJLSJJI ^lcsi4<il 2^3 
dbjJ l-9u-9| ..cbjcflJI ju> ..(3I9JI J441 CxfimS^I J3 dbb i.l«iL419j 

.. l^J Lalog.' 1 jjSLs V 633 
.649-3 ^bJb 415' dU63 

j-o Lolff JliJ9- ^-jS C4j^ <^jiJ) ^l_/93 jw L03 
.4J3SJI cbj^ill 

.((j.-g-o-tJI ^jiJI) 
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ijlo-cl iwlji OjJLfiJI L)jJ C*&Ma] t0_^o JjV 
j5^3 JjLu^jb (jSLf y dJjJ3 Icj-s ^ilaj' V 
tLuSL^JI Clip-3-0 jsS- Oj^Lall Ql to < 111 ploJ^yb 1^" «i)jiS ij£~S 

.l^£ isoUl 
ioilffJI ii&va glals J&mo jl 5>o J3y 

! 'jij ISbj 1 jjo AIm) 100 -XSJ ((jjlXwjl)-f 
.^39ulf i^jjJaJI illJu ijs- lUtLftjl UA05 <0y3 JjV 

ijS>iA (L.LG.O 3^^) jls cjasJi JLflisu la L>«^t (^3 
.dj|Jj 

LoU ly^^ULo ^3 ciUjlsjJI cLaifl oyi53 L^jIjj ijjS gjjLLt, ijlJj 
.^3ffiiJI imljjJ N.A.S.A 

..djJU?- jya£- >—(jlft 0^' 6^ 
..(jL.tLoJI (olssJI jvit 

.. j3^JI Jlud 3& <US jLuVI ..j*a£- 
.j3toVo jLsi<*kX*ul jl^1 ^ 4i in 1 c3b? 4.irti.t OAmJ I Jj 

!(L.I.G.O) 
IEAAO 
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ijjSUl (j iSjtMj (jltl iuiLpJI Olp-JX jjSo <Ufl^J IjSsmO$) ^xiij) 
(L.I.G.O 5»oy £Sj&jb$ OLojS j Spacetime 

(L.I.G.O 59i>y 6^5 6^ 
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(L.I.G.O jj^SLxJ i^tuoy 

4jj^£>-JI Cjl)j3jJI jj Jjj_oJj 
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(10) 

'the Tuzzk 

4jj^a5»JI (wmSCIIJ ObJ^jJI jja JJj-oJJ 
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JLk-^-A-J 
jji.u'..v5o jji.ui.v5L) ^JJ J5 jj^bjuiJI 
jj lolsf JbJI ^ysJbJI ^JlOaJJ gjlio jjl .dJ5 Ltlfr ObjSLo 

.Jais CutiA dial 50 ilo djjWaJI Jlso djjlS 
(^,1^ J jrLiSLII (L.I.G.O (Cern jjry»i) ojbju 

..oybtti 
JSLLJ oL^jisyyij cbjoyij oyLajyi Ls-^j^o 

••vS^y cLoyi JS dio Jisj-j) JLS-IJ ^Jls dJS JS 
.cbjoiJI 

..joaIP C^W gJb tdcjji J5o dJ5 cbjoiJI ^JLc uil3- <jSDj 
LJjisu djlsoioil j5Le y JSLiu ^jSJ 

.(The Language of The Universe jjSJI dsJ) dij^ooj 
..l^JL&Sb OjLap-JJ ^JlOjj jb-JI ySI djIoXgl LuSLg' Cj^Oi 

.(Mathematics OtugbjJI ^Ic) dAaol 
??C)el!> jjl j^ ^^CjLutfbjJI la 

??dsjj| (jjls JSLiJI dUJu Jajsi' -C)l jJb j- I3U, j 
do ^jj J JcloJ (Albert Einstein jjliilil OjJI) ^-JaxJI ^IsJI 

dia^b jjSLJI iuibjJI Oyilatl Uloj j) j^a^l j^ 
??!d3jJI ^jSli JSLiJI dJJj dajlc 

(L j&SrJl Obj^jJI JJ3 Jj j-O-U 
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£- OLobjJI Jjfe 
''l^b ^ls cdJi j-o 

..4aJLOJI J$ia$l\ uIP jJ& Jtf'l ^1 V 
..jS^o Jl^-Ij 5A 4Sjxj to J5 jjSJ 

! jjSJI ^lliLo f^A ..C>lutfbjJI 
IEAAO 

cbj^kAfl J ASjJU Lo J5 jl (jjJibi) Jxj dJi l-yiSM ji|» 
IdJjIiJI pjJs. 

J5 jl jSLff y is-jjJ (wtg.'tf C(^u» ..Jw^U^uO C^U> dJS5 
jr^ ^JlOXU LL03 ufl^S' jSI dUi 

..Iszx^ ^fiiaJLo 
«.Lo Uaff- dliA IS) 

((L.I.G.O fcSj^0 ^b«JI JIA4I j-o cjJ?-)) 
IEAAO 

dj j&StJI Obj^jJI JJ3 Jd j-O-U 
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( Fibonacci ^JLj LJ j-x-x-i) 
..d"?»»kn Jl jJa-u jl5 Lo loji jmJLpJI 

..JsUI tcU-wJI J| jJab Loji 
..l^ssa3J3 L^daff-Mo jS^e ijjSixji d'<hg «Lu>l 

cU^uJI (Jl jiaJlj UIJl) cl5jJI jjlajj c^JjUl illJj ^05 
..^-l^yi efl .r.v^jg 

..JLttiyi "J3^' 
..^vi (j-o 

..Joilwil iLoi^S' fjXp- Ibdffujg dJj iap-^U UIJJ 
..jdill ^llio jl j^g 1^31 J (^Zsr UIJu 

>_fl wri ..iLaJI Jj^iS Jl jJa-j Lilju ..I&Jlsi) j^lalj IjIjlij 

jasj jjfr bjLc ^fis J5 cj^Oi JS (j JaLgVI Li)Jj 
..iauyi 

iCjjJI ..^55-3-0 Jag ^JocJ >_fl in '.'So UIJJ 
!^l 

ij ..(Uuij i^JI ^uaJI J Jj'LgjJI dJij JaLgVI dJj' lilju 
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ylc (^1 ia^JairJI J ^io 
..Silo ^eJJI dp-j 

.. jl5^o JS J JsUlj 
ij ..Ojl^sil (j ..LjjiS (J ..^003^11 Ui'Ls- (j kUVI UlJj 

..C^i JJ 
^jJI to ??isLfyi dJj dj UjpJ ^Kl to j^5 

-&0- lilt 
??Olj^ioil lijjJbJI J^LU ^JU-O 

j5bj3 Jla^SJ dlisiso <»—uji JSLiu cij^Sko Oj^iS' cLu>l 
Jajlj 0-0 

Sbl J| Wj <lo c^i) ^3 jf oUJaII jMU LoJUC cUb5 
..iblnil kjS 
ICoLobjJI) 

..^Isj) J| dj^skl gkd*0 Olk^-iltl^ OlJuiLLtl j lJuj 
ikjLjj OildLsM5 JJUIJ ^>1 JL9bbu)l J IJLJ UiJtsuj oLo5 
clj3 I03 <<LsLkaJI oljj to Lo dJ^lf-o j il4lf3 L&jLis-il 

•osSUi 
J UJ35' e-^M JS JAM ^5jJI Jlp-IJJI Jaokl ^ij i/jlpio 
^a.U JjliJI Ji'Uitl ^hoill JiJiJI dJJu Jam dsuJall 

■ CjlAccitfiHg 
.dMOj Reality gSljllj iublo ^oJ i/jlpio 

(L j&SrJl Obj^jJI JJ3 Jj j-O-U 
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Ol33-«^l OIJLJ ^5lall J5 coLobyi ^IJlsu^IIJ 
ilctw.JnUaojj^JI OL^-jib ci-^S'l^Sbl OIJIJlo j-o djljj 

L^OjLSilwJ 
..bs JSbL) L^ip- ^j' <lutfbj O^ibLo jf OjLc- 3^ e^w J5 

..flSjl 3^ ••c^' 
b^bzJ 4^»bj <41 b 'ftl* LOAXU 1 \ Q < 0^3 

yb jJiflj ,3JJI J^l jbi J^l 
^lijls OLobj Sjbe 5A «6ljj jl ij^-€ b J^s tLbLp- JA 

L«(33j J I4J5 OlutfbjJI jl ^1 
.. Jl3.»JI JAmuJ$ 

IEAAO 
..^1170 ^bJI 3^ IIa 

Leonardo 3^jb3J) ^JasJI CjLobjJI ^b ^^La ^ 
.(Fibonacci l3uJb3uS) ^wb Jju 1^*3 ^ jJI (Gulielmi 

jCij (j <CL0JkLu0 JJAOj CUJ^JI ^bJI J ^Jasdl ^bil dJi 
j-a-d Lo3^b- <1)33313 j^sil ^bU (ibJu^JI - iu^aJI) ilJ^V) 
Jjuw?- IIa JS" ..(Liber Abaci cjLkjpJ) oUS") ll?- jr^AJI ^LxS' 

.lie 

4jj^a5»JI (WMSCIIJ ObJ^jJI jja JJj-oJJ 
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Uj Lo ij£J 
dj ("il ^JJI Cj^guJI (JioJL) (bL& dISSlfi 

.(Fibonacci Sequence C5uJb5*;;3 iJliio) 
5?dUj <LJI^uo (jA LO 

..ds^Jail (j J5 LJ^ ^iaij l^ibu ..qSJ ^jiiLui 
..jltojy^ (Jl jialj ^io lyisj 

43j5 ^JlJ] dixJI ..CALa 3 j-o 433^00 ^io jb^jVI jasu 
..ijJbj}] 

..Cj^Ld 5 j-o ibj^Xo jbijl dliA 
..OiLtJ 8 ijj» ibj^uo £J£-\3 

..dla 13 j-o 03^*3 i^p"! jbfcj) 
??Lo i^ixA I4/ (jl ^Isjl ^IssS dJj Ja 

iLf (JjIsM C(^WI V ..ijUl (.yOjJ y dill ..Ja£ buA»- U.Q.QJI Ji3 
.^ySLO 

^5^3 (jJifij V Lfjj djlaCCu'l (jlc jJjjj L^j ..Lo {^slo dJ JS 
dj| (jil) y iJu^ 

??UA dsyaJi Lo 1 Si 
.(Fibonacci Numbers ^juJLS^aaS ilop)) j Jxoii' dsysJI 

..I3 1 Oryoiyi jp-U lytsu 
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..JaAS- 
.(1 — 1) vLJUx^l (3 

gsi'UI IjJbu tdJaiUI djj J5I j«o 
.105^3 tJldl iJia)) 

(2 = 1+1) lil 
.2 3A ibiJtsiH 4JI3I4I (J Jo Jc?-JI iJLsJI IS) 

(2-1-1) 

..JUjpJI idsJI ijfdjLJI (jjiAssJI gASO IjJLsu" 
(3=1 + 2) 

3 idsJI I Sj 
(3-2-1-1) 

..J^j La. 
(5 = 2 + 3) 

..5 5^ iJLsdl IS) 
(5-3-2-1-1) 

5-8-5-3-2-1-1) (yfc iiidsi/l iJl524l 
.JoS^s (...34 - 21 - 

Obj^jJI JJ3 
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J5 A djO JtSjjl dJIjlt,! ^UJ 
..iubj^flJI^ d >?< <h Hj d^o^JI LoLJ> c^gw 

(3^3 <L,v<;ht| JLOJTJI j^ILS JJLDJ jjo iilJu 

!djLj| ^£5 ^3 ^5^0 jr^ -^^13- Jj <(_?stui9 ^3 
3JUJ l^«<Ai dAwiaJI jl 3A ^3^0341 (j twUj^l ..dJi j-o ^i.jJL)3 

!dJj ^ISjl J-dij 1^31 l^ic 
^JLst; bjwJia j^i.3 d&uil33 SjruS' dS'Slt I3J ^ISjl c^io 
0L3 di93j^bo iJ&mi >r• ro*>y 3J (1JI441 J-***" (jLc ..obLJi 
L^if. gOIctx l^*58A»- 3! c j\5W ob-Jl J OU3jI»- 1^3 dsxlui <.y$XsaJ] 

.13 ilia ..l3uolj3fa4S ^Sj -Juif- 
eijii ..j&-\ (3*ijlj3*;43 ^Sj ishhgT<.i olsjyi jj 3)3 

??dJj5 ijaJ\ V-uStfr 
..jp--o JI34X dJi ??CjLoL)yi ij^su CjbLd) JA <IS| 

<Sjs3 ^3 ^03 y ObLdl tils' JJ3I9 >isu 
..CiLdbjJI 

3 CibLJI ..3 ..l^au jdO 3ii l^abV (3^3 
if ..Mechanism ^jdlSb4l <u«j liui 3^ 
^jdlSboo 3) Machine iLuSLo L&jLial UdSLs j^9 'l^btJuxl lj$^e 

! 133^3 iJl3io 3bu 
??liL43 & 

4jj^^JI ObJ^jJI j-o Jd j-oJJ 
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djj ISU3 5?4stwJaJb iutfbjJI diJ dsSLc Lo 
to ??12 ^3 13 ^ ISU, blo&l C.m J ISU, ??CjIjJb 

UjjOS j^s jjS'l dJ5 jV J jl j5U ^5 
..ols5;a-*iy)3 ^ill Js. 

(j Ids- Ids- jl»l) dliA CJIj Lo ..c^ J5 dJi3 
..L^)jj.| ildcl CfamuJ (ClLusbjil 

IEAAO 

(L j&SrJl Obj^jJI J-0 jd j-O-U 
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-2- 

( Pai ^ L_)) 
(JbjAflJI ^LsJI jru tiL-o-C5 OjiuAa j£- cd.ia.oLc- dS^U- ..Qb 

..OluabjJI (jjoj c^laJI ^j-o ^Lc- jl^o JS (j dly ^5JJI 
..c^ J5 J JaUVI 3) JjU^LI jjo dliA lili 

3) dsilc <US Jab j) JL>y cJsUlj JJU d^s Oab il ^JJI 
..J5JU lU»oil Jx*J 

J 0-0 JLa-lj j^isj <-*£*£■ coLiVI dij j-03 
..cbj^flJ^ C)la-L4>l icdJLL&j OLocbbjJI 

.{h) il (7t) (Pai ^b) ^ 
IEAAO 

(^b) Lo ^SLl 5I5) iybw cdjJjJI j£- ^J^sj jl JaS 
..db" 

ijl ^Uaico) Jji j-o S^b da-Loa iwc-cccau j) ^5aa-) c_Jja- JA 
??dSJL) bicia-^ 

J^aj jl (jSbff (3Ul Jua-jJI gj'UJI ..J^aCUiuo dlli jV djla-yi 
5I (^s) ^-wl dJb (Jiiaj Lo u**«u dJif cJaOS 3^ dJ 

.(Pai (|b) 
??5_>j|jJI da-Lee^ (_yi lo 

..SyljJI jiaS 

4jj^a5»JI odSLfl^ ObJ^jJI jja JJ j-oJJ 
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..JaAS- 
??(^) tyb to 

..l&jiaSj SjJIjJI In.-ywO jo iLw-JI ^yLsu (Pai ^b) 3I (Js) 
yfls ^SjJI dlfi ..LiijiaS (3.14159) OyljJI Ja^-o 1^05] 

.(Pai ^b) 3I (^)J fSj}\ 
$6) c(7r) ((jb) jjojj il/l (,5b) 

.d'.g.uKU i3jl»- iJob ((^b) jl 
551514 

^5Lo4) jrit j-o 45) ijiAg juS dJ 0*^3 ^ 
jbdp 51 :j3-l ..(^Loe/Ja^u) J<MS J&Ji ^Ic dui>bS 

.(i)J 
••(yS" bJ^j 

..(^LalO iOp) dJLc (Jiiaj U 5I Jljt b^j) ((^b) 
..dy^aff- 513 ^Sj ..dJ 51 !d-Jl^jy <Lolsjl jl 
^yi Jj ..4ii 3I d;Jl3l« JZJuJ 51 dJb 6i3dff- j) 3ii (yii5ll3 

Jjul jjSbti 5I3 l«Ui* 
j^p idP dll J$aj toJuP djysi«o ibjJ3 cobtJ^yi ^Ip c^w 
jjiJtP 4mu ^Luo Lo dip giij jl j^s 51 dll (yAff clJul 

55d^.m.'JI dJb 3) ^SjJI dUJu Jay-tl j«34a1I jvj 3A Lo SSulS 
..UjopI US' djlJuJI d'hflil ^3su jl juV <dJ5 JS p^aj ysr 
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lJub J5 cjaUI ill Jo 3I tiijJajJI Loji lJuj jl IjJufrl 
..Jaoj?- 

??liU ..L45L.I jruslf jja^Ui 6j4>I olto J ijSJ 
!CJ15 i^Lo J^-1 y JsVI 5I !dJLto iblJij y diV dJi 

Ja^pbO jo ZumuJ] jl jlaoVI >-ji.iu.v51 t_7la Hub) 111 jsjisw yS. 
dJj jl j^Jj tiulj OuMtj lajiaS3 djJIjJI 

..djlsll Jusu j-oj Jklo dJLdffJI 
4j^ya4l5 <^io iLLUI OjLaf-JI Jlo iilsU i^Jiill OljUa»JI 
Uio ..(i^b 3I h)J <L>jAa omUj Col5 cif jJiJI io^tjiJI 
^bsu I490U i^'s <8/25 iwjjilll d.i.w.'JI I3I0JCU1I jjJjLJI 

.3.125 Cijij 
I^POU (jlll3 <81/256 ij^uJI l5Lwiiuil cloJLal) jjj^a^l 

(^b) <LMU jjs Ijlp- iojS <Uao <(3.16049383) bjj^ 
.dtfwpuall 

1 ^Q <<* ^ |ju^ LLO^J ^ (J^ ^ 1 ^U) duuuJ diLibJI 
joljS (wkp-Lo (Archimedes ^.Uo-iijl) jbjJI ^bdl 
d_o^S qo iubj-tfiJI 

.(73/221)3 (7/22) 
<L»ollII jlsiyi L05 ??dJj (^gb j) Js) d-lfs-ulo bs ??Jl5U5 

dh.l.tl (jgfr'i ..(SjJIjJI g^Jjj') JaI do^ol ld»- JaI dll& 
.^<lo ^grfjsl J) fSJ 

(wmSCIIJ ObJ^jJI jja JJj-oJJ 
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Jlsu 5A (SjJIjJI dJlttco) 5I (SjJIjJI gojj' jid) 
gjy: cLAj) (j CiLwibjJ) clo-Lc ilL^I dLLi ..HjIsJU 

.dllaSLO SjJb dff-luuO ^jluJ 4^9-LmA 
^3 ..LoL^ j^yi -i^a^Sja- ij&J j-oVi S^ti 

jl Js) dJij <1882 4JLui cLmjVI d^odsdl dJlp&Miyi 
!(^b 

?5liU> 
..(SyljJI jJaS gjj^xJa) OjjIjJI is-Luj jl JoS Uis JlS 

..JxAff- 
dSli to JS ..^LoiH J (3*Si {h) ^ jJdb j&j 

IJL^J iJl^jSUI oyU^p-yi; -Jjil- 
Quantum ^5Jl ISLilSLo j (Uncertainty Principle) Ji'bdl 

.Mechanics 
49-L^o ilsu I LuSLg' -^JLJLpJI (JS) i^(2 dLL^ V yua\ 0^3- cJLS^ 

??!1^IS>-L(GO j-o I4I fUjA J-8X3 <5JJIJJI 
iJX- ib-j] IJJI gJaltuj jj ((is) io^S dig V ^Lc cbj 
ij^ IJJI JJLAJ ji (S^JIJJ) jiaS £>ys j «byyail (ia) 
fuy* ib-j] LiSb y (JbJb^ '13^^ JSLdu SjJIjJI ^bLux ibjj 

libL^tl ^jLuXo 5jjb3 
??j^oVI J^gtitoj bl4 JA 

jl ^3 ((i^b) ^ijil jP 1&33>sj j) jjV iiL&jLo AflAto- dL& 
^j' 2013 illu) J ..^iaZLo JSbb llsllal jjSiS ^3 (iJL^jy <tolSjl 
l^JI J-03J ClL^-^J^SsJI OJ^-I ^ 1 jblidb <tolSjl iJLt Ljbo- 
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Ja !!^Sj 12.1 (Jl I1I035 cjLuVI 
?? jjlpui" 

l^ubljtS ij^s V3 LmiLu*I (JapuJI i^j&cUujs phj !!10 xl2.1 
iJaC-Is jjS"! (^b 5I Ja) }s} jl 5d*j <dJi JS j-o ^^11 < jS^s 

dJi j-o 
IEAAO 

jSig y Ij^p- SjrviJ isUls 4.t«.cJa jjil^ls J j^h'i gSl^JI J (t5b) 
.lJblb| jUaSVIj jJljJJb iisSLc ^1 l^J C>.tti.J JuSbJb^ 

<11: n.< 
..pSiaJLij dJjyxj ^SLilSbobj <djIsll jidbJua e&uj pSjya-l jjbu 
ulc. (Probability Theories) OVUto-yi Objiai) iisSLc dJ 

iLs-j 
ibj^jLo llajjas- (53^ dSj^ll dij ..dSjj dlolo) j) j*»b 

:ojjb JJLo 

Cut JA 

dj j&StJI Obj^jJI JJ3 Jd j-O-U 
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dJ jslho ^1 3I 5I jLip-lj ^3 ..Joxj?- 
..(jXjo j5j3 4(J^<*JI {juJD 

fjuAi $& I la OIAA/I ^54- J5I9 jl -jiljfJsyi i>9--4- jijriftiLs 
..dSj^ll (j cS' CJH dsL4)l 

..iisjjJI 133s djlaJb ^§5 Jla oliiiJ) i$£- gSjl j^l ..Ijlp- J-oo-p- 
?50J-so ^Ul to 

jlp-ifl Jasu J igJaJb 4jIrU JljAe 3A <-Lo 
tJa^ksJI j-o ^0 (j dSj^l ulft JaiLuJ 

..JaffJ) ^hoi dj] j_rLsi^ 
..g^>3 ^1 J Ja.ufl.tL) Ja^JasJI go Kn.»o jLp"^" Jj 
..il^Lbl dSj^l (j (jit) JajiaiJI gux-b jJ dil cLflSLaJI gSLt 

??^AflUfl 
..dJuflSl Lo JuS'hJb Cols (jVI j-oVI ojyso Cj5 3J 

..goLuJI JflLuO^ twuttflbj (0JUJlC- Olgfl gflVI J^SulS ..|jL9- J-cOd?- 
jl 5a gobjJI JoXttJj ObLuflJI j-0 dJvS Jou cU gufl-'u-ttf ^JJI 
j-o J-5-I3 gJald dj| Cuso dSj^JI (jU- oliiill ia^iLu JLoufl 
U^tb JU2fl-yi Cuua» 3J \\{hl2) kufl-tb 5a <L^Lc (^Jl 105^1 

!!%64 Ja.31fl.tb goUl j^uo ^LuoilflJI 
yle oLoitl (joj (j jaIuu jl jSL| -LLoa- lb) CLti ^ixo jil 
c^SluJI CUJ JJ lyuoflbj <C>lj^l jO^Li gjluJI JflLub3 dSj^/l 
iyt gJaS JLoOfl-l jo 0^59-341 lualtl Ja^-^bj Lyg-ojo laJisuj 
jl dfliiw <dUi JJ Jlsuj <daJaS l95JaflJI jo Op-I^J oLaitl 

4jj^a5»JI (WMSCIIJ ObJ^jJI jja JJj-oJJ 
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Cgdljil (j (is) oLu^- dj| ..(J9/2) JawdJb ixwjJI 
^IsjV J^as jl LuSL^ (^^9- ciol^jy 0^319-4, Lo dUi jjSJ^ 

laji^sui (^u 3I is) 
Jjb 

3UiII Ujj <LjjJI (j i^l 03J9J Cj^Uip-yi jl dJi (.yiau 
!(i5b 3I is) -i <ULjj dslU- dJ djjds- ^Jl£. 3I U «^ui O3dso d-adj 
j-0 j^oJii tj^^l j^iif jJ£M*eS jt^9 dbcf US' 3/ Lll 
3U1II gdaXwJ gSl^l (j jsuS c^lSjVIs OVUls-yi d-b JS cjLU9 
JxmJI jl IJub ^ydSSJ 1^9- L^jSj J-S 4SJj jJ-Jicta-U CAlU^y-Vb 

..ojJ^JI JSLM -(i^b) ^|j9sl«(b- LSilU^-Vb 
Lusbj 4jIJ| j5bff3 <loUf ^ysJb ^0^1 j) ^3-9341 j jAji,l3 

!LJUp3 
3& la J5o (JJbtij ^>30^8.11 (j (is) jl 431 diA JS ja 

lO^l^lsi^ cluiy^ jSloVI Ojil (J UJ j^las lJul l^jl Jl c^jjld 
j9j ^>58X41 jL4>I (j (^b 3I is) 4j}j gJaZoU j90 <Jio 
^jstitl jL«4I ju icto-'Jl ^^l J 3<i j^ill J3ls jl i^Sjju 

.4^1^33 ^UJIjj ju isLuJjl J| cUK ^jLasJI 
!(^b 3I is) iajgaJb tyb (isL4,l/J3iJI) d^aJI dJj jl jrvitl 

JM-W (jit 019-30 (3390 6^3*1 ^3*^0^11 (jlc- dgaSjJI SlSlsttl 
03^1 3I 63441 01930 JSJi Jio !(^b) L^s jls-J jl oj cJU4l 
-c3«aJLI <LudJb- dj| (^las ..(Simulation) olSls-J,! ^oljj 
J 633^3 jsjiitl j3JJb 3U1H ^b jsjils Uisasw jl ((3b)J jSLe 

dj j&StJI OiiSLfl^ Obj^jJI JJ3 Jb j-O-U 
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jl jSU Oj-AJJ d...ttjJli5 js. 031)13 c^jS ^33 
!^io 3jLuil CJ^oj (^b) OJlpLM^ LW3 

3^ ^1 J !^lii/l jL| jSJi j (_,*»■ ^laj (^b) 
!IV j^l ^jJljJI JSLU) dbi ^3 bSbkJI 

jj3-»»)JI 3I ^3»i*'l Ciljbtfljl (3i>> ij 6i3»-3A 
(Supernovali^ 

.4jIrU bjiLe djjAtl Ix^asui bl ^lio Jls Js>-\ 
i^Jasu dbslo) bLd ^^3 ioi dUU ysVI j) Jl3 
iSj^l Jb^T ^-^3 dU j^JaJ LjLdJI dUi oJs jj33 cCjjw J5 ^jlc 
..dlolol 4s»tdl3 (,3b 3I la) ioSLc l^S 5a»-l3 J5 ^Ic 

.d^ Reality ILR9I33 LtLc dbi J^so 
dSilt 1^3 d^aau dadys jLalVI dUj JS Jl i^aj Jjd 
Jl JotfCuuD J<o djSJg idJS 0b I LlssSI33 Ulbu3 I ij*£isz 1 * 4iLij'3 

..j^sls J-oc Oli L>i OLJIS ..jdu LiV dlli S-j..5 ^aj 
dlhj ,bi.•>-; j£3«>iJI J-o JyolS^ Ja*5>-o ols^Luil j£ JJit 

..iisjJI lib Is iLjgSJl tLoyti'i y 
..(CtLdbjll ^3!^) 

??JaiiS U3iic- j (^yb OLdbjil Jl JlO^u iL?- Ja> 
j^jlaJI jUdVI Jl j5Lol>l J^ Ja ??5lsss l^aysb Jsd Ja 
bil jiaj3 L^ldoSu gsl^l j Ltl ^1 ??C»LdbjJI 43^3 4oh?; lldu 

..IiA J5 ^yiio j LJ3fla if cUa Utj 
230 Obj3jJI jja JJj-oJJ 
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Jl ..Loji JM-J) J\s>S 
..43^x4)3 ..^Jbill 5ffij 4j)^la3- J5) JitaS 

j^su (j^Sj ^Uaj J^-li 
(jas»iO ^3^ ^5V |jai J5 jl ^1 ??45ljil3 djl&JLuil fjs- UJ3iLfc 

?? y is jlo 
3^ IjUb 

..jsJJI 3^ dJa3 
IEAAO 

SS 

(01^^41 2"° ("' l^yUaJU ^AigJLj^l 43Juo) 
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126 126 
120 210 252 210 120 10 1 

twp 

I . ^ ^ 

(iiLulaJI j iljLftl) 

dj j&StJI Obj^jJI JJ3 Jj j-O-U 
fb/groups/Sa7er.Elkotob/ Vij?1' saTeralkutub.com u^Sy: ojbj ^1 



1 4 ) o 1_> 
jj| 

cL?" jyO 
"LtLc cb- ^ O"0 

??L) cb- j-o cb- JjI j-o 
diJb-j 03^' iuib (j ^CLl) OUasdJI dij (Ji^ssj Ja 

??ibjyis ji^JI LLi 03^3 
(^iSo iubj^s JLftl5§ jl^o JSJ iblJw J£J 

..L^j iob- jul^S ixiaj OjfvS JSU 
??(jJoy)3 03^1 J*S dliA jlJ liUi IS) <1^91^ dJS jlS' 3) 

oLSU) dJS 3ii> b 3^ b ??i3lbJ) iuib ^ b 
??J^3 jj) jx3 ccj^w y jji dJb^b 03^ (JJb- (^JJI 

UJLtf3j (jill S^v»bi4) L»-3J3^byi JSb3 tuJi3 Loit (43jsu b J5 
..4iLu>yi dL (j»o ^31 iib-y {jS&j y (jij b <1^11 

^UIU^J <Lb34l j-o IJJJo- b3j Cot<-ol j^l SyiliaJI dJb . .ibjyi 
.. jjjb-yi ^3^3 ^515S jl^bl J i-jLiJI <Ucj go 

??iJb- cbs'si ^tb ja jsy 
yb JJISj y ibLtu bby 03SbLI jjJb- i3»-3 jl dlS^jJI {y> JA 
OjwiJ y ^jJl3 (JjbJI jb£JI dJS ^39-3 V-)Lsa1miI 

??5yoLa)l ij^dl iJba/l 3I iobj^aJI dJLftl^ 
jb Cbb cbjxflJI 1^0)33 jb (gUS^ jAccn)) juSUl ^bJI 

4jj^^JI ObJ^jJI jja JJ j-oJJ 
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jl5 dJlsJls ^ 03^" 
JI^JI jlssijifl C>$J&- ij\ Jiff- O^JffiJ ■gAMj jl3 JjV (jiffJ) 

..(j3SJ) 
Ji^i y Jiff- 5^ J3SJI iiLo Ja 5?lL- ^Affs-o dii Jji jSJ 

5^3 ??JiffJI dJi d»3JiffJ (jil (^jJI Ui jil clffusto dii jl5 3)3 
''SiUI Oclff- 6jj 

??asikJi odff- t>o isi 5?asik;i ^ 
JL>y (^1 itjiijl ialff-JI Jl bOffM jrdidl di^flj 3 liSJi 
iiLiir>Jli ;lidj diij j^s J19-I J 4j| J vliaSu5 i^io 

..jiiSo dii JlopI 
03^/) dii ,33 ci-^SJl IJui lidi Jl iiLiir*- 

..iLc 
..^Juadl jlj J^AaII jSJ c JlSLo J5 3 ^39-3^ diiitl 

3-^=3 l^aSj3 cclS'S3 I3I5AS iiLiiff-JI ^yi dJj' 

JA SsUsdl J^liAflJ J^J 
Jl J3MUJ3 cisjuol^ tOyicsXff-yi Jyl^aj ^oLudl J^Liij 

..IjuI isjus J3S0 Jl fj£*e V oLff-JI dJub 3 ^j^j^ff-l^' 
..ijUl L-Jg-l; V <IJL)I «uil JI3 

i$ASnA 

IEAAO 
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J J) 1 ^ A 1 | 

jJUji <JJ) - (Origins) OblJuil 

■idi.y? jbl>)) - (The Elegant Universe) jjSJI 

- (A Brief History of Time) jxjJI jujb" 
.(^L»SjJi QSLUJui) 

jjLcLa)) - (The Grand Design) ^-Josdl 
.(^uaSjj^ 

- (The Universe in a Nutshell) 6j£s J 03^1 
.(^u5j^ (j^uLul) 

Black Holes and ) ist^cjJI jljS'Vlj cbj^JI 
.(^uS^ii jjLi^) - (Baby Universes 

ObJ^jJI jja Jjj-oJJ 
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From Eternity To Here: The ) La Jl iiJiAfl j-o 
j^w) - (Quest For The Ultimate Theory of Time 

Caltech iUlS^j iijiaJj) tbj^aJI ^Lc 

bbl5SU)3 dt.t.uJdl iJjVI CiLoljisyi j-o :cLijAal) J5iaj' 
The Evolution of Physics: From Early Concepts ) 

OjJl) - (to Relativity and Quanta 

Smashing ) ^Lsdl J jjS'Vl cbj^ 
(Physics: Inside The World's Biggest Experiment 

.(djjjijjb 03ff-) - 

iijJaJI ObjiLsiJI jji jjS :iobJI ijjJiJI 
The Perfect Theory: a Century of ) 
(Geniuses and The Battle Over General Relativity 

-T iJ^) - 

Einstein and The Quantum: The ) 
djio (SJ - (Quest of The Valiant Swabian 

<LJl53 jgZuJjj iswLpu 4.O..hvtl cbjAflJI ^mS 

dj j&StJI Obj^jJI JJ3 Jj j-O-U 
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How The 03SJI diwltx 
.Discovery gy&Mji 5Us ^Ui) - (Universe Works 

JJ) - (Cosmos jjSJI) iLaJljjJI diwLv 
(Ojj <(Cosmos Studios) (jj^uU ^1y*jC> 

. cUs5Us d^bjs- 

Through The v-coif) jjp) iLaJljjJI ^SlsVl HLmLi 
l^o^c ^3 tjUji U^J^0 J*a4I (Worm Hole 

.Science Network dSUJj Js- 

The Great ^dasdl OLobjJI ysl) ^5JsV) dJLulm 
.PBS Nova aSUJi ^3 (jill (Math Mystery 

djlsCLtti^l Wikipedia bJu^SjjJI iSUsi Oyiiio jasj 
.Dates jaaj JuJl»o J 

.CJjbyi iiSUJi jjU (Physics World) gs^ 

lEAAO 
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