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JA - i - ' ~  G-, AT- - >JS- tlsi j! .,*i;s Jbi, GALU && 
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1-1 c U \  r;S A, . J! kiiLi j d l5  LL> 3800 @.+- 
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I J  -j; di -\j .L$~I di +*I &, +~&y( 

~ t j . l ~ I ; F & l J ~ Y ~ j . ~ j ~ ~ - d  .L&-bJ~JjJLgLcB$$)  
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jpdl)) dLL rU1 LJJi j. / jL j *. A, .+ '$ + j U l  OL ?'+ @- 
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1." r~ip j.cil, ac; .Ap LU L. *r J! 4 1 ,  y! ~JI, j ) 
b'> W j s j ~  &j*s A 41 & @ jL c,;;b all; b+ CL+ 

-cpj-= * jL. $ . jr> .IpJ 











c,; 2 , ~  Alfred Nobel & j  b L d (  &-, j 3  1896 ILl w - 3  10 j 
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4 'I Jk? +kij . ~ 3 &  oJ'& &$J$ 4 ihnr fi t*$~ 6-b 
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ab, ;> d*. &d jlgCl IL i)K &i 'eJ ,fi &i & { .600000 J! 1 M. 
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J?-=! y+I LgU 'Ui %- ; ii! i,> 3- 4 1  a& LK, t l y y l  +- 
(GLo U W Y  j K  lib ... &-MI C,>\ a&)) ;+I .i. jj dl 
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JkJ il,&~ iuUI L+I L, j j dl Lgi! jUi91+> u 

J.L &$I 2, .,-,& a G 1 $  d Y k a J  Lj j 311% &> . Jiibi, iLj, 

2 3 L@I Raymond Pioncare + JG3 *i+! L-; j GJ* .J J 

5Iy-J' Y 2 b k  rrJcll *2j) Lp &$I& +& +J$ $.L. +l r;iK 

e- Y! ks/ .L-; j j J ~ $ ~ Y  rr >I>! 2 41 a h  J;L, ccrLe>L 
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,p;" JS 1.b jr (PI, '&IJ & S U I  jr &jL\ J! +GI $ GJL i-'K 

& ((@--LO, +J)) &+I 2 &PI 21 a> i j L " . i ~ s a + ~  .+js 

ki ~+5 j b y  jr 9 &Uld u s  LAS, .&+ G J$ fi 2 dzi 
>I;-P 2 t b y ~  il+ -id& igfi b., JWI igr 2 b ~ p c .  
dls-.2\-d\, >>u\ d i l b  &A p-a d &KL+ Hoogstade 

dJ+rj >\,by\ G J+ 41, dp G$l wl Jl 2 4 1  

'$dl >J& dls- ,+ %I& J, .JUI &&A J.aJ ;p e j - 3  rwl * 
.300000 ~JJ=, 310000 Jly 



ijgz'll + &S k-9, &, iL3p k Amiens j+i Jj y?>i + J 

/-J-LJ /.JL J! L J J ~  1916 ?IC J+., ,393-1 ik O I C ,  ub,.JI 0 . ~ ~ 3  

$1, '&K &+! > 2 GI i c ~ L \  & &J*; J+ 
&I .. Gyp JAG j K  .*GI L-ll jUYl  LpAGi $1 &+Yl eb&l ,Y \;I; 
J! L i b Y b ,  .&I U Y l  ?\ALLY G+ JL\ & p j y  ;!/I X L  

e- J G j .  -+, y?>i &I dM\ &-J-dI rL$ 









Ma- j& wL djL ~i$j iks &-yi i+ o& $1 1.b $ 

The I& 42 jY  riJ ; + ! I  dj ~Missy 0 &Lj rie Mattingly Meloney 

j ~ \ k j l  CLC hj .iiJl e- ?lye Lij ilC PJ Delineator 

$ .UI di djL o,+/ .&i Jv JK; ,. @J$ rl*. ((iiij qLi*r))~W 

j i tr~ ai - t i j  is41 q ~ ~ $  +*. &I ((+I +)) lk 0li6. GXi 
p L h y .  Y 2 a 4 r  6 3 &. c--U Cr.J\ j l  'y GI,? jr" @)/ 6yL 

((*-Ij r l r  'y X,Li 4 



The l& j GJ$ ?I*. 0 , ~  .Jlrl L W  W I 2  & G& 0 -2 

rv>l> dl $z.i Y 41 +,*I i+ L l u  dl j L i j K  3 LS Delineator 

r ~ -  isJ$ ?I*. di j! ,,hi I&, 'dLb41 j. + +. >I$ >&I 

lgrif j i*tJ Ob &G dJL &K j, .>$I \+I -&I b,>lo. 

.>PJ JJ3 &by AI+YL. iJb &, lle st lauis tJh j -1 
bi !>ti/ &-X9~ j. j?j .~,i J LJWI ,LA ,u ,I$ ki, &K, 

1921 i.;u 'dbpJl j. cW &, + rp>l>l j. 491 d! cG - 
j. e l r  J Y! Y j  IL &I dk i i  t, c W  U /I ?$>I>I 

.Ql&- di +I a$&-y  

A- - 6,LL +I &k.SyI - q k Y I  bcJI.+pUj 4 j. 315 

1.L +& a& A, I& ijp. ?$>\>I dK &. &MI j. Wb ,A91 
&dl &I,>/, (GI) ~ b u \  eJu ~~i &4 ~ $ 4  ~b 2 

L 

& ?$>\>I +j dL ,,A91 & 0 $ .&/Yl a L I ~ Y 1  j. +, 
& - L , ~  j JI,~I IL.i kr JL J,i d l 9  dK .dLb+! 4 dh c% bi 
pi.5 &!dl &,$)) l+l+ -1, .o$ J &%I o h  : iSkh.5 The Delineator 

' j A  dy~-+l&%, 'lh + p.J ++ 6 d I  0-k-, Al, p+ [ Ml, ',dl j 
.((?LC J.5 dlbJI 



4 J I  p:, iiJ\ L& ,iJ & dK . JIrb + & j& - & 
> d+ JJ4JI > h J L I  ~b & &/ A h j  .dLbdI j $Ld &-jv~ 
Jlr!!l +, 4 .UI $ . ~ u + I  bki J& j d, -- +4 
GG /!!I iIJ1 d .GJ,' G jL l  ?32IJl d j b  J! +.id - @I, @I - 
r J j U  w, *st. 3 di+, kii & J I  3 -41 + 431 j 

r G  G- 2 I;&\ o Y ~ I  r j I  jp d-2 &JI $ .&> 
&sJ$ 2 O-kjj  .((A4 &-, dip. fyJ\ 'j.. 

.+&L J! +b j c;A5 bi Y! i&Jl 

jYj2  J ZL & Jyd-I dh Q& - &>I Li LI, ?b h . j  
d& di b i ) )  iCfl &jL .J .. ' JyJ1  t *i Cr21$ ?I f l  $14 
~ G Y I  j &I $p+ #- di & &I, +-+$I + h . ,  ((&.A ;!!I d 

~ , b  +r Gji j JI~!!I &- J ~ i  & h i ,  .- &*gI\ p ~ =  di +s, 
di ?%'$I $L,, 4 1  0 2 s  r;k. o\+ + L ij -41 ?%'$I $L, j 
je suis) &\&I & L !  &, .Lp& 0 2 h l  dql @, . L k  dJ,' @jL $d 

.Li) J pL"II &i3,+LLI ;E. .&Jb 13,h J I +  W b I  L:4+ (toar 
o ~ M Y I  OL a*. L j  +I J 6 j,' 01 jG! ,-+= 3p + rJX, 

bi c ~ i ,  ad J$ 4rr &+ i*p')) 2 j L 2  i jL c i l i  , 2 y j  

& &!, 33i + + 6 jL 0-1 rl2Jl IL j;~(*),+,~ J ~ I  c ; i  
.White Star Liner e&vl 41)) b+ ~ U I  .. . 

LJl LC;, .&y 4, y ;*-I, u ,5& YI GJ$ CIA 'j.. &L L Z  di 
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?iJ LL 391 -1 ~j ;j&. iiJg ~3 &+I $1 UI 

$A LJS GI> $4 isill p &-%& i&l ic,,&9~ + I j u  J5 yJJ r3>l>l 

& $A -i ~i >Fg~ j. r 3 ~ ~ > ~  ai i ,+I LI .G,$ +A 

Selman Waksman 3 U l ~  iiu j r i L 9 i ;   dl r E J U I  fli 

JGtkrLl> Alexander Fleming & , d l  & &I - .  >MI r J 

I3 $dl ?l*isYI 3! L+- d%l dLa $J . Jonas Salk dL J i i  

hi J >-LL j. $I r~ ; p y b  &pi 21~1, a ~ b p ~ ~  dy ,p j 41 
9 e >, .I+ 1 2 s  f$ r3>~>~  +-I ?IJ .* d+i dYJ d . 4 6  JJ++ 

+ d l  j. &I, 2 cU~ +. *, >,LLI k;j LUI 4 di 
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.. .. >\>\r ~ y \  oh & d l j  1 - 1 1  U ~ I  r \ d y  v29]\ Q J> 41 

r r>~j~ b%i 0 0 1  'y &I 2 L& ui, GI U ~ I  +&- 
1 

Max von 3 54) >L 3~ .Ij, .LIB ab-I A h  $, '&/zf &.>Iy ,  

UI at1 di c i s ,  i,& J,,yl ULJI ++I + L&) L& 'y o&%, Laue 

kr., .b +i @ b y  $ jJ\ $4 ZU + ~ j  +&L.,& mi 3 i J ~  

34) - 34) i s y l  ((Short-short rays i&I i&I L L S ~ ~ I  ibi r U l  

34) 'y j.+ & +i igry J& thy ultra-ultra violet 
k i k  > I y  & Q k  ak,w ali a~,&l dii 'y 0 1  u y 1  p-, .2+.-&Jl 

&&dl $, kii +b 6 1 - 1 1  u y l  51 d\ 'y 515 ++ j cj, 3,) 

.(G@I ~ Y I  2 L&I 2 b y  bi \ , h i  >,$I 



d l  d & 4  c ~ f 3 ~ ~ > ~  r~-y A A c~ d ~ )  J,i LS, 

j a&&\ t\ji ~i d b a Y  .LA> 2 4, cy&. dl.4 2 
rr- >I> rbIfl J*-Ui ,T+I ci; rW1 2, .cL+ Lp).cc F,  +JI 

J *Ur @+ &,i 4 ?G & l i j l&  rb, .&LA1 &\dl  -91 cKJ 
k 3  C ~ > \ > I  c%C./ 161 ij-4 j d+ d+ Henri-Alerandre Danlos 

&-Ju\ . Q Y ~ ~ b p c  LA 1904 L 2, ~ d i  F>~ &I> ,i,>~ +&I. 

b !,&.I 'ij-kjJ\ 0 ~ 4 1  oL. &li;, csJ$ ~3 (I jL y J A b  
.rr>\>4 ++ db> & 6 9 -  +o +$ kl+ j ijp + ~ ~ r i i  ;F iJ& j T  
d QI LAY\ ;r. I+,& $I yd di &?*>\>I di a, I&L ,+JI dj ~ S N  

di Y! & r r - ~ ~ > ~  di (c~>b ((&+I> A, .+dl GIJI ?I J jY~ c).cc 

.&j J++ ,i a1 GYI ? l h \  ssUn, $1 a Y U - \  j 4 i+ LL 
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1904 i. J J~ 6-3 2 rr>l>lJ "1 "-591 rI-Y y y  J,i 
b ~ ,  .r3>I>& eYd4 &I & kY OU 36 'y Jaii 17 & 
.&I, eWI & ~ y /  &+I o y  +&dl3 ry.>l>l & 1 9 0 6 L . ~ l ~ J  

jk ~3 Robert Abbe @T;ii.*,, .> p $ clr L-& rWI 2, 
d+l + 4) (*)+l&.J\ 'y d+ j ry.>l>l p 'y ELJl d,>l>\ 

jY$ i_j~ U L I  +- Y 41 JLLI j, +a\ dlC;i~ 2 I+=,, (+4>1 

.rr>1>4 ~ K J I  j cLC Jji j! b J L W! 

eXJI &k j &Ul, LY$l, .Ul &bi pbu 6 JA ui 'y rs>l &, 
$ i+k rr.>l>L eKJI j ,dl C J  Gaus &,G c .& .> 21 b-u, .r3>lJ4 

((Qkyl  fUI)) js +, 'uj* +? 3 +I iF), c + L \  'y y- 
1-b Jj Y! d+YI a k  3)P rr>l>4 cKJI j?J, C(?\ 

ew, .+I, z$, 'Sd1dby a Y L  2 l j l P  1;G ew\ * &'-' ry.>l>l +,* 'y f= 100 & +$ - ;E-ei j l y  d, @dl 
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+dl 3 &,dl &4 Gioachino Failla Xh +-k.> 
r L j  .&\ r~ J4 J (( , j J I ) )  JL= dK3 .eWI GL! i>&j  
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. h i  > di x&-1 i)Jkpl j, .+ e~,j~ tLi L. 



c w\ aJ&, &&YI && 6+ -$ ?>J\>& ?I d\ &Jj 

?'-I ( ill &J4 +,g 2, '*L, { & p l ,  ey 2 u\ 
$3 ((Ovoids)) L& +I b U l 2  iLK 4 &I 'y +JU\ 

r r ~ l > \  Gn o-1 A,$,+ JJLJ&I pis 2, . $ ~ J I  

.LgiL~y b i ~ j ?  / & > I  'y i s 2  i i J k  8, ((3-gJJ 
I 

y b  J+.j . y r ~ l > &  eKJI ;,a &&I s21 j G JL DL ~,i; + 4, 
JJ '+-Y JQ + dIj L t k y l  G f l  d K  L A  1922 

.&Jl aCUl  ii* I , 3 4  dC JQ a L W &  d S ,  \,K ls&L, 1p;Le! 2 
Herbert Parker &James dry& .J m, ;;J& a)i;l$l 1934 iw 4, 
;3bbj -24 ~ k y l  'y &&I J-+ @dl +L ?li; R.Paterson 

I&, .$ ? p I > &  eKJl & -1 AA dp\>I jG &%I, r r ~ \ > ~  
jl; ipk 0% 'y p=>& &/ Y! .e)l*U &.Ld.l i3UI ? p l > l  ?j 1935 p 
Dr. *Iy .d ., .3 c", *i, .lL 49 d K  t k y l  &- o I , , ~  dl y! $3 

LS~K : d d .  + u-, &-LA g 41-1 u ul o h  R.F. Mould 

I / & >  'y &JS '&>I Lgi 441 GIAl yr31>\ Ll+ 'y QLA t k y \  
>Wl M-G, &-dlj &I L\+. y- dK &>I 3 &I 'y 

341, d d  &I A,+ &,A yr"- j K  cKJ~ .L'i $, .+I .LA 

GU d i + l  o h ) )  i;c d%\ & &$I k C  &, .&$I &,14 

'yjJ 2 ;+I o h  2 1 9 -  dl kd \3  -. ?>3l>& &Lu d l  'y A, 
. ( (p j=7J  +&I 

&& ;3k? c%\ 2 bl-kkdl b \ y  ;$. ?$J\>\ J 3 b  dl &Jj 

,& 60 - d . J ,  .& &$I & L u  &Ul djJI 'y a Q I  3 

2, d b 9  eb5 ?\L~"YI$  A $ J dp  ~ ~ r l & ,  CL& WY ~3 J-, @ 

J+., .;-Yl +, aL&i-J\, eKJI Lk a& &J-Z .#\ +I 

c-L ?lk (Pierquin) s g * .  ?li; j L  d p l  3 aC^;JI 

207 









b 49 39i > ~ j  p W G  j (;iJg ;;I*. O L ~  41 JyV~ i-1 31 ,J+ 

+ I i 2 g & & y h . c 5 J g + A ~ 3 f & ~ ( ; i J ~  5'5, cĴ J\ j 
$ pj &-! dsj & &-! (;iJb I]+ { .pW4 ;;La11 Lgl LaU c;& c+p$I 

L>UI  3 &-! -15 L u ~  &+ ilkc r L b i  *u.j .yJ1 di &J+ &lJl 

~ i ~ J ~ j P j + ~ ! ~ 3 F ~ ~ i  . . . i y ~ I : > ~ V ( ; i ~ ~ + b ~ ~ / f ~  
J"L-3 ~ L T + ~ I & + ~ I . ; & !  i ; \ s L ~ ~  .+gJY j JUI &315k 

&-k di >$V 4, ((u b~)) di J,.z bi d s  +y 

rWl &-ill c+-1 A& &-ill &$I &I y L U  &-&-ill #I 

(;ii p- &&I 6 9 1  ) L+., . ai-1 +VI ;r. &I 41 +i j + 

y-t" i;ii Jldl j+i &.I ibu && j i j 1 5  b UU, Lggr, & pL 

@I +L +/j j i - ~  j &! ~ t j K  t ~ Q p l . I  6 1 - b  j J+I 

i~+Vl  01,)i jr A~JI+, *L ,I 3 ,~  we-, L++ 

. e ~ b j ~ ~ \ Y ! d , i Y G ~  J -1, i;iil . bi P;; 5 1 5  d l  



$1 (EPCI) 5I+&lJ $ 6 4  &Ad1 &-,L. LjU. %I oy lu &-,> j 41 

# I & Y ? . J . ' ~ @  4 ; & y J ~ d ~ & - d i & ~ J $ ,  &&j&ds 

>&>>I &!)) JL A, .&Jal dy Ui j LC.-\ Jyy~ 3 &I j b&, 



((dv .A) &,+, (( isJ-+- >,i)) r~ WCY~ I;*; &I-L-/I UJ si?i L;~K 

1927 iL. 2, . (( Joliot-Cuire isJ$ - dr)) r& $$\& G I  b dlry + 
bJl, isjj1 p& &b 41 41 b,+i ;,s ;i, .&A +.I ad, 

+ ;i, M I  j! c.+j JUI rrYl 2, .+ Jij; dl, &/I iy J d - I  2 

.*. ~i \JJ, &i &I+ 

flL & Ui $ w1 ~ J L J  Lf3>1]1 2 dly & GJ$J &v &- 
UY ,.*4. 154 *u. ~ . i l l  i+J-41 2 ~ I S  & 200 & L L l  .isJ$ 

J: U, ,{ LJ j +T+ Gi fsJ$~ ;. 61 oLL+ +;;, .Ui 

UI p UI ,L C-L d .&YI f + ~ $ ~  j~ 01,. p 4,' 43 41 Lj 

;~j 9, ~ W I  iT ,. 4~ &*L+ 41 LUG +i, 
+-b J c-'K, L~+J.I L+U& ,14d1 $ isJ-+- Ji, Li j & p i  iyJ 

L Jb$d p$ $ >JpJjJ -J!J $ ciJ1 dfYj j 
&t k J b .  PI t , ~  di ,)) & J ~  j d A, .& JW\ $3$, I+, 

~ c ; ~ Y I  dauI Herbert Becker A. a>,+, Walter Bothe LJ* $1, L Y  

&> u[ + Ui ab L I ~  f & - ~ ~  ~j y~ b di 1930 L UJ 

sii, bJ>> .dl* ;$& & / b j l  ;r. C$ J%- jk!\ 

OL,$;U!, dLyJi. & 159 iJdl di d?9 C u l  dts &h 
a- 3i +=L LK, A, +,G ~ 1 ~ 1  .LA (LJL w ab) 
ky  b k  u i  j.* t j  GI; &jk ! I  4*f rk~y +$till iiU\ 
C 

:Wb Cb &I >,pJjJ 12 Lb, .I932 L *I> $ +. ++ I+, .$+I 



- d+- + U I  +UI ir. +lj 2 >,j,i, Cij~ . (( L& u i  ji b i  y)) 

gijl .41'U1 DL. & . - ;ii James Chadwiek &.,>lt; &+, 
.IT! 3i.i~ r i4$1 &,I pij P, +-&, &\ + ir. ;j.~ ir. 
.ccaLjj4.;)) LnL-1 il$b d l  d>I*;. a& 3~~ (&-. Ulj +,L;II 

p > b  >$i, +-, .oL,~&I J+ ;+ & &-,>L- + 
' U i  p \is d&- J, .eUlJ& $-hi ~ & 3  L+ ~ W I  & q- ir. 
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Wilson Cloud Cham- +L,;JJ d+-, G j  J a L j i d i  L I J >  u j  &-,J j 1-4 

&Thi,d & 4j .& ;inj> a b  fi 2;jCIJl &&I +j &I her 

.p; d d ~ a  dlS 4 ++I .Ui A+ + - j-2 .. rUi ~ U I  Y 3) ,,+ 
.&@ J!J-+ $wy, + - & J r ~ i . C .  d G & - J > j S b j J  . ( i l ~ l j  

5 d i  e-\ Q + y - k J  -2 c jy  d1 3,9- dYi *C, 

1932 L 2, . ; l L J j 4 b  iALi. GiJl &-I> U I  QLJI ~ L , + Q ~ I  L L ~  

Carl David Anderson d,,d +I> J,lS &A ir. 26% &I 

cLYi J! ~~9 - +,ly b rii 41 + +,L;II 2i.L iiA+ $CI> 

d Y J d  L& j i b 1  +r w aij aL,$! >F, p tm41 L, .+I 
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y j G j  k b  Jj6, 9% 4. &I 6uY 23 &j>jj Jdi j~k  di $, 
G LL.+~G. Y,L- ai, +=AYI ij. 41 +L .rF I ~ -  yi L+. u, w- 
Jb kir iL Wl> bj &I +jL &\Aj. as, .L @ 3-L 

' I  

i+ + yi 41, .\-+I ikC 2 p ai ~j Y i l ~  Y( WI) a&- ai 9 
bi a& ?-- LUL I+\ &E J ~b +31 +&I &,)) +- k Ly\ 
ssJ$ - dr 2151 .J+ ,& ?i 6-il1 ((&, %& SUL 
b+y 21 isLj$jSIj OL,~&I ai I-u 19*y ~ U I  & x+&, 4 .  jG. 

J- Jy 4 b J  +b -u rsJJril Jb 3 c=+ ,. ,$I b 4;i &-j>j k y  .dQ h.i, ,ji UUU ui 
GUI OJ+ LAS, .'L & +L a\ & cP* k a~,yp ,A ~ U I  ap d31 

.oL,~&I t.41 .j" J - ~ j s ;  LA, - ui u i  Jb, d-\&l\ h. 



&+ill j C,.+Jyl +5 dy I&.$ bC;SI 3 *ii;U &, crt dl;. { 
$22 li v,.+Jyl 'J.. &. dl 4% +L; ++I i;js dk $ &, . I&  zl+2 

+ p $I ;.*I S G J I  JS iG! 'J.. 4 Y  /i IL, .&I J ~ s - u J I  &I, 
k>u i*Jy' ij?iJ &fl qJ9  - 4~ ty  ., t G ui &y, .+\ IL 

.+YI +i by., dJ+, jul jrr 'J.. J,.k 2 bui L 

dK ?-k >I& ~ I l i j 4 ,  491 Jj jWI + . ,+s-uJI +!&I 

I*, t k y l  *- >Id1 J+dl $3 (-1 > Lii f*Jyl 
Compt- &,+, u J r  ilc a+ li, . L + W Y  >& db3 Jj! b J *ii 
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iy l+-u ++I >>\, & ,> j > ~ c \  cii >C;NI ~3 2, . (( d,AlIL abL5-1 

J! &&Y Jrj  G JJ 6 JL. 3 3 ~4 CflJI dj 4 *L! 'J.. j.L b, 2, .i;;c 

i;../ bi -i di + ;, L Cp2~,'~ ;>L ~ $ \  -i d .PI 

3 +/ +, J A ~  91 >I$ >L i ; l l j  L @ 03.1 b, > 
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- 
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