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3. Pierre Simon LaPlage. 4. white dwarf.
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5. sell'-annrhrtarron. 6. exclusion principle. 7. neutron star.



K52url*-l altr o Vt

pt't-f eer .'i,-l ,!,-t+ o)>F ).*S.q H ,{ c-,1

f, .t" r^b- n.;U :t V:S \1Y..'] .1,-1, \Y'/"' [0.,]-]

1) o1W o"Vl e dU qjl> *tr (i JlJr lt )l ,r:. €t otl:"

Gtf zry t 4;-- C*t q.!l .rts.'. .-i;p t' aitv '^bt

o.s\:-9ru6.f &tr, +.l1o1l:u Gl-S .-rfrt; at ullf 9 '>-l
6 ur€ Gq q [Jy*Jl) punt,- .'],-l ,-p-r oit G\]
,.*S 7, . f ,. +, of tF u. rt-j cr$ [..rL-] * rt if *r
o-;L- n1 ,a*, lbJ ,f ,t f t ,-w-t cl --ty Lclt rf-- a*U:lr

J4; t-L 4 i Jt , 6'-rV t S o1\:- 4-l ,$ 'K
.>: sV-yy ,ryla:- 

",*bWltJl
e ,,fr}i:- .tSur./l;;l e\j4A;)lF Ylt:y Glf
1L*: .sta ,>* 4;129.:-l o.rj GlU )-lt t'lLb,.,Li Jqf U-

.$t, r^F j\ Ct rE ^ I ,cl)rb.rL*:

Jr^ 6 rfk rrr- G6d-if ;l a5$7 rl,\:-j!i LrL.llFl

3r; atV-',iSJ bi s or.s .rrtf .ftrr gL'S clQ aLl:

-i tt osly Ct6u ,-*w:.;sJl^.5tol.r"a QJy € tgj>-;S-e

* .la,J!*L- eJV2 *..>2{ .it.,lJ to-,".16Jv-:b bi Jlv,-l

,s-l t €f o.t-& ..s.-r ,.i,-;.rLf.,l',yty)9- c-*-b gUr:il

dulK,i ps-oLU-Fl ,3'-;; t'l 6'rj.2l>r.r bT ^{ o-l
.rjl+t WTq .,o K al -ulcrbl, $ -rs.h

jl*6Jq^q." ^{ 6g:tii;r, ul t,35ti >5> t12,'9Vl

rrUlJ<,-ijl ,il tiWt r,sl ,elttt f $q aztrl> >1r.s c,)rt' -lb
.c-,1 oli f .ra J\aL- S--€ ,.>-> r{ ,-\-rS ;u;i,:rr(1,

8. squawk. 9. correspondent.



Vo o cJ\91:, \'tr-t.

.?j .;^{.t(; t ' otj l> af c,* $b. tl
.(+5 ,-rr))of c-l rf,lj,

;t6U 1., kJT .rS,r, ,57 c-; ory,c q J6U- ,-?-,;

.-l '{-* A6 ft tf t crt-.i2l.rr r .r-U./ tt.J-Ul,

q c+Uj, o4ur;;6v';l ,ft-ft S 6't J).r:-l oLu-Fl

t'j! i.,,rU ol:- iJU- 01 ,V J^';At. .Jq+L- '.K-dey
362u .c)l(s!-;tGt* rlt'tr ,rulf .rl;-ot
o15e y \ ,.91a*at gi ;;7.(- JUtSrt;l of c*l Jth"
:+fr-lrl .$l{iU c,;a))l ct JV 1"' il.pti l r;it;!'b

$r .<.r.ar,r, ,F*t o,r-i or..lf ,u1!a.Sr. t*- rGt i-rl->

Gti e,>ul.Jq*L- tr K-t ^( ,6 4- ^t c'*l ..lT yl c-l

A f-<- J5..:, +l.t 6 t 'r5,r" cJ r^rt G y Z1u- t, e,+, &lf
.rul5.f r.1,- +q *rot lrt

\ lyy 4tjer 'o.,pL- -r> \1v\" I iKJ,i.Jq+L- ,jl J'i5
c-,1 o.t-i cSrb; OUl.r(- E ;l cllato .3.r,. Jqtt \ -uJ,l tJKt

,!li q ,-iv Jt-;r ^t) o* cy} ,' 6q(u * *ft S
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10. Cygnus.

12. Cygnus X-1.

ll. binary.

13. Kip Thorne.
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18. self-gravitation.
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19. mini-black holes.



.K-Srro,'b,---t dt, o qy

;: irb 2Vl 1,9,,-1r cJ.t^.l",-Ul rJL ..rLa , G 33rU
t;! i s )f e; tt (J-.5u-3r) L-6Jh4q- out+
Ot"-t^" n, of l.tt?".o Aj:t .ci\ c.*r ojti A:.rUl jl Gyrf

csr" sppl ry j!^b d -;! c-d) # rr+t {U" q ,'orU-
.c.*l oli: $t

{tt.; dr/li L^ f: ! ,l^J+L- a{ >y. o:il_1, .K-get^

f ,Pparl r"t .-r-;.,r1r,r,. ,J*(.>Lt; jl a.,,|+l,ol-f (.K)J,;r.t

,# "* 
.l.l;!t,l bJq^L- ,S >eu. +-),: ;r,-l 4, rb* K, o^t

,tT -:y c.ir l^ ^--j^ ue st .FA 1A ,,1ii-r-ly .9 url+
. .J:f t+ t-,, .r:;L-l-,A .*o; V ,tf

l, .>l; $J)U t^Jq^q- of c-t- *tjz l, SSyU ^;T
.;il1> ULir_ JqrL- Lil- -,,, VF l)L ,t:S ,_r.f 6rt-
,>lln,:e:- s,t-J3 f ,kl S ty. oTrt c1ys.l .ry _-il-t
;Jl .g*; .-re, i;t, -ft ,* 6V; ^t +f'l ,glf .<jr<"
o:-5Jl Ji,.srLf ol>;l jtac^; ..-l *9 JLj d_-n tji
6l^,,1 9 rL,-l 1l E fo:;_jZ cr-_ rcJt-6rb,rj 4;t-o:tj:, 9

.rislt tF +V tl 6:3 s: tJ:p AVyZ,S sl rfl; rr K-6
l1 '>lt )l 6- ,ufg osF aJrt-. ;il .lr sglaJrL,. rt -Sl
Oltf-.Jq+L- oti 2 t ,f -nl clf *:-* r,lj.,,: -r,i,r..

J-6.rti or;l, J )l sr; U_ o.r.:.; ,n_, fg 6 ,s.:* q cjL
os.*.tsytS ty..rap rlTjrb .+trj litJt 6q t J2ri2i
)l ,syE l, ,J_l ,J--S .t -T e -b 1 ef -bE stt .rK.
+*;&!i )l ^f ,:(tt,,*rr) .)e o-rj e|tos-e,1 JFL-



\l s or*)ab.jkJqgq?

e e ul it eytf il:t7 .(- t eSi it ,'-f€ 6ta lV
. (d.r

;rs ,3.-52U .>y olt:-,V e ?--p Glal,-$l ;-l r \ 1Vl" -rli .t,

.tf ^1, C-l er- l^ :.ia Jl ..il$ .Jtyl r.1,- 4;tar-29L-: a, 
,,-o

,tf F,>;l>rlS plt-,-l ^{ tt 6t^J, ,S r-t ;;t h, 
f 
qyl-

el t gylf ilrL, .slt pj\ ,sjtl o{ :y,t.u d/-l e J t ty,

SrteoTa,.--; yl2-t S$jl.f ,g.! f.rrT,r, tot ;l ^,s1,

6 tt C-l t.tr> ,-rt:.; It J ,r-U-t oq-t.* t c-i!,; f$lr s ot1..

.r-)L/ 'Srlsl, J ,;*" ,rxlf .llV ! ,rr Jhafr-

\ :rr{ tr) \ uKt rI-*'^* s$j-o ciL-l--.. d/-tq
L: rr; Jq+q- sn r! -a:':'t- o\> Cir e-r- S ,sl aitl
ol1- ^{ €l^ ,g,-W ,, .n-rfu, .F 'E=rru JUj d,K
lrj,t u<r tr J .;li ,r; .K-t o{ ;y o$.j.l; ,q f,, atf
* ,sitlt,6V( 6,taiti &6) o2:e !t o-ir:p,' Jt*5;

.,u.J.o^q- .:Jt- .,r .5", ;ta;l bJqri I*"t;tU'
dbJri+L.U- -r.j:1 0.,1t- .51 jv;l :i2, f, .,,,+f ,F 3t;
St ,t^.JU<{t rfJ c5ba:-aJ) dLU-Fl st+t tt-f -*&

-dt' -* ttt. J-\ t- .r}t t;ti,_t tbJq+L-l .r,ui..,Ur

j l- tt-;1e> pr )t fu O-.5L1, JqaL- cJl-- -2r ..r-iL

rl-,i;l t ,a ,,t ,y bT ,-kei ib ,f,t L-e-;ilrrl U ;JU-

Er t J\.aL- +$tr "l:+;t 
.r'y Jl- \ .'e c>J, .tl tti C.V

J$ ,.tt"; ltt ,J-l e ik5 .sl^.rF ! ..r .cst464)

.u:gF t rf ,r, d c*l .JUt



,3SeU g,*-t /t, o i t

cst^.Jt?.At"." af rlr bij S$rta crr.-[^, rJt_ ,a o,

r;t:, ,J, e oi\t J+.; cJl-- \ t>i.rt,-i l:^;!; e &-f

cs21ul2 -ft .tt {U JJ c6ct,t \ft .r, 312 6tou
631Ll r.r*!r-,:r e;rlp ^, 

S'J Jq.lL..-(;t oru--.'|

&l.a ,.rT 4-t tiu, o4eT ,F p e; ,*.f g;bcJEar.r, ;,1;l
.d(,t,r) lV tt lSuu* Ka ;t 6 at d-S & S s,-t

q .rq S-.t{ dt^Jt?.at. dlt jt .-'(1 F"; j!! eto.
.r-1 ctSJ=r .) ! f! ,s,+t .;L*.iil ,=.?., 6 -! t! ,_*, c2e
<tt c:1r1 0r.5,1=1 dt"-t-" l+-l .Jis, ,SK" 4 6lr*,rr
,pls ura; ,il, dt".;r crt-t^r ,Jl S c_.:b ;=q SSyU
-rh;l 6.,!-r, ;tlu;L;1jb-.f .ur crt-i.j r11 ,V tt sgt-u)..r-.:,itr

,* \-tr f :s-y 9 6- G.* 4b a,. c;[,r,. t^,Jb^t."
.t* ,? ! -tj-tuI .f t"-.J,t, .K,- +rr

,U lV* q 4t t^Jl?.A!/,* ,5x;c,tr.f UT;t
crl,.;,r ire^- e ot( u ot( {q UTjl ,it S c-it> o_!ir G-j,rt^
,SV( CVye )l gJe yrli. c.,1.;l-,.,i;l J,l .Jjr;,Jr Jt,
,J-l J.S rf c-l $b 3-5rta.*-jcf ote,.\ lt ,sjtle
e v( ,si+e 31; (2rKK) ,rTrf .<t .<^t \ s-.r-,- ctayt



tO o .l1.irni:r.5hJq4L-"

4 ^t u,l otf .lLF:^, el .,*,1 ..,,t-TJtt ,t') Jyl4 il,,
x-v ,st tt-L ,*: ,rltK, rV tlu s, tItS J-- -;l; u, 4V;
6ldf ,, J!.af jiil 9 oS t i Gtt Jl- .-'(.1.lr

.u+ &,:*L o ,F S lU;t
i5-.ul s.rr1r.+=-,r;rl t.r\ r|:l slt tl S ,1fu sr-.o ;,1 t,

SSeU 'r 'f 
( ,y. c:*.* rq bJq+L- .)Vl t )+.i

u.it^dt-Jt-f J) t^4:ia.9l .rlr tlt Jl-t- \-y ls r5-to:-,19k-r 4
crq-L" C-l .tf,-l st t l) rF dPi.,lr l.; c.,l-b.a e >y d
6a4;i1> .tf4.ts\ttWI ,-S d .rr ?--pt orUlJlt- ,rl;
K-' ';€ -* t oV S et^ Jh^L- .i-r :3n ,l

.tt blf .-It d,,-l g ,3Seu 6lJ e.(,:*i Jh^L-

c.r),*,'JutL. f 
U q ,it;f t ,1* 2+.t C, J'ef 

'*V
i Ot$ 4i f{,. ,r-Lc a;tog;tl4 r{ tv,g rrlSJ.blt tt,*

s)s.e, af 6.r;i^;lr .*y € Clt l* ,t, )r p)\el a;l.r:,|

-tsttb lLlr .(- U 4( &- ,$ett S--- x.-j e
.tF e t* f* bi 

'? 
U-,'r.t {tf o.ro-.r., Ql- it-r-r

.:i.tir., sEf^ 1 t' ,-itr ^r +,J € 3-5tu \ 1vt ,f,-lrl.rr
l.ocJl?,^L-Jt+.ijl eJUr./J,-b -St S c*;l) ur:l .tF tif
ii$l .-r,T .u!; )r.t ! &pi>l tt .d),i.;l c$! c-1:
r-2,rr o$l ,, ,3-$eu fl .tvt q y,K .rrt- g;bJqsL."

.+Uj! tt 
'fu*t 

U +5.,, Jrb l^JL

21. The Stucture of Scienrific Revolutions.

20. Thomas Kuhn.
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3l. spin-3,/2 32. gravitino 33. spin 0.
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