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Ploto, amicus Socrates, sed major veritas. L. Plato's Phaedo, !"Amicus
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Don Quixote,JKL)  .

*M? NO;9? PE'Q 2R(0A5% -'S%) -TU , VWX!YPE'Q 2 =Z ,[C\ FC5]?
^FC9;?.@C(;\) -CG)_`C;HM`a(DbG3 ,`cDd_,4O;9?)efg9]0 _? &3h) [C(i) 2

)'jEF1) (Vkk#VY6@/5i) =:<(lT 4M;9$Q ,f$5:5d f$5M`@ I)4$(;m? _? nZF3 ,
8Q4o33 8;5MZIC:p3 ,-'S%) q]r ['sg?.t;oT,-U)_`C;HM`a(,f;ZCp @'u3vw<)

f5B'S%) f;ZCb%) C+nE1.]% x@Cy$i) x'$(%) C+n$E1 ,x4`4u x'< @'u3vw<) nGf$%C(b

)*(qH?4Z f5ZNm%) f>]%) POz 'y\.



!"#$% &'%()*+ &,-*+ ./0 &-01$-2+)34(567+)8(  !{
antigravity.\3| |&4UCy`1e5mM}~ � 8$;;ZCp C$s50 �$�(` �$G f$?Cm%) f5:9$M%) I�@C$m? C

f5B'S%).8(0)33�\5�C`K50 ��m?�%���c�\.CboCZ _S%3eZC�~)4o)3 Ce�$];?)
lT�;S5% x1NL))_`C;HM`a(CM5:?e#f5�C`F �N.3 f5�C`K503 f5]O\�+)�Z#�jr

c@C(;\).�;S08%)_`C;HM`a()F*;m?�%� 4mZec�;\) �*%) ,�j�) )*+ _\)�$G1
8$$$QC5o 2 8$$$:SQF) �$$$jr(.'$$$+�CH$$$%) )*$$$+3)1F4M9$$$S%1�;503F4M9$$$S%

-C?4`N0(Aleksander Aleksandrovitch Friedman) YYY# !k"(.
@4� -TU ,)PE'Q(f9$GCm;? �'$< _$? �;\'Oz f�5;B �4� 45(i) -'S%):

 #=G =m0� �x@FC$:%) J)@'9$%) x@C$i)3 f%C(b%) _?'$+3 ,�$\ =$Om` �*$u =$m0� �
$p _$?3 ,I)N$�i)3 �$G)'S%) f$5MZ �$\ �C$g )3 ,-'S%) ��o¡5](Q|f$5MZ �

-'S%).k#=$G =m0� � *$ZCB =$m0 ;f$O;mi) f$<Cj%)3 ,�$�\h) FC$�gB�) x'$< _$?� �
=S% ��CL) =mg%) AGCm`�$:%) J)@'9%) x@Ci)3 f%C(b%) _?x@FC.f:9$M%) ¢N$mQ3�

Z �'(%) _? �9GCm;i) �;\'O�i) �QC+ �Z�C>5?3omega) (:
%) x'<f%C(b+C:%) J)@'9%) x@Ci) x'<F@x

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$=C>5?31
��\h) FC�gB�) x'<+fO;mi) f<Cj%) x'<

>5?31 £BCG )�¤0_? �G1 C <C�9$B) -'S%) ¥Cm5E *�4Mm0 ;Ce8$5]` ,�$�\1
)*$$S+3 ,�$$�\1 FC$$�gB).�3C9$$Q C$$>5?31 £$$BCG )�T3 P$$E';5E -'$$S%) -¤$$0 ;U ,

Cp CmE'QeC5]G t�/;` -1 lT )@Nj?3 C;Z~ e U e ._$? =<1 C>5?31 £BCG )�T C?1U | ;=$5](Z
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<2/E8 %F<G HIJ%2A<K#$ %:LM2N#$ > %2#9<KA O2PQ)& R<2F S24#$ %2#9<KT$UN2V <2W:B
%5-X#$ %BLN/#$(

E = M c Y7 ;:%F<Z#$=%B4[#$× !"#$ %&' U,\A.

probabilism

determinism

6<C)]5<4^N5_(-$\04D<, 99\5:»I9\N#<, `KB5 a b$ 6c«.1!2/5 6<2C d2C:
»b 6<C $eI <A OB&7 67 fKE SN0g <A 6IJ c hi<2K#$ $X2P j2Bk > -<:k«.6<2PlB#8

%:04m$ n&)%5lo$(,%5\p; ?<D$-9 q5\r7 ,%:#d4sa$ 87t)%:NPe ]5-<u(>
O222[#$ v222:;<[:A.w8Q$ O:M222o<Et)#<222C,6!*!)x$8,68@222[##$8,6!222*8l

#$822N%22ZF 87 ,68@»7-22E]98yh\22z;«SchrödingersErwin){||}~{��{(
%:s~2BP8 ,%4:A\2r O� �$.X2k�5>�2A�f4A �B[2� �9!2r8)Y74:�2���

4B�22)NA�224A�f4A d22;Ic h<R�f22* ]22A ;6coherence(:S0:M22r !22WEt)S22L:Lst(
Sr!A8�.2s$8 6_ >)%2:s %2Z/#$ 87~%24:A(,�^2[#$ O425 �24s)�<2:/#$(;

R�f422#$ X22�.N& 18�22:Edecoherence:22o$ <22A�Et c22r O:MtSr!22A <22AI8 ,S0:M� c,
)%Z/#$<AIc%:s8<AI%4:A.(S)M2B)#$ �2[)4#$ > �-<2K4#$ $X2P %2�:4; ,?�^2;

6<4D-.A ,�!�/#$ %:�Q$ Ye:%D-.A)]5<4^N5_(]2A �2C UA �\r7 YX#$ ,
)S[M22#89!, �5-!22,(Boris Podolisky){|��~{���(8 ,)6�8- 6<22�<;(

Nathan Rosen){���~{���(KA ?<D$-90%5\p; %/�-<2K4#$ $XP 1!s.
.22/#822E ?<22D$-.#$ �X22P ?\W422�$:%22F-<)0, .22K, dEPR)EPR paradox(

)%�f=#$ �=s<L#$  dDQ H8Q$ �\sQ$.(%2:04m$ 7.2LA %2F-<)T$ �X2P .C�*8.
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8)\E\22;�l;�5<22P(Werner Heisenberg){�}�~{��{(�:E8]5\22k_ �:�<225
%2D-.0, q2E\&8 ,\=Ct)]�<2WN,!C(%2:#d4sa<, 1!2/* q2;<[E ;.�\2r .2/#8

6<Pl#$$�k7J)�A<K#$ >��{�8��{ (�C Yl4¡ >¢ t]2A)q[L2D$ ]2#_(
Alan Aspect,){� }~(>)7£:D-8(Orsay]A ¤\/#<,)�5-<2,(8 ,)a!2[:;

6$�2:�(Nicolas Gisin)~{���(>)Nr�2:(6<2Pl#$ �\2r ;2:�<¥�a d2,8 ,<
F\5�%3V ,¦9\�T$ �K#<,8 v^#$ £:#I2Efk ,%2:04m$ �:2#8 ,%:#d4sa$<J<2T

,\=C £:E `�\5 6<COWNA8h¤-<�4#$ �XP �\r7 ]A §K,.
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Special (Restraint) Relativity

! !"2#$ %2&' %24,<� l4K*)c]2Acelerity(%2:g.,axiom%2V<¨$ %:LM2N#$.
]A�#<, 6<[T$ %Ff& %5\pN#$ �XP ©#<K*)6<2[T$ %B�24A-9<2K,Q$ 87 ,6<2A�#$

%K,-Q$.(�[K#<,�[K#$8 ,6<[T$ 68., £# �NKA a]A�#<E.`ª <�.s�E
\k«$ HI d4s`MN5 67J t.qBF $e�E:>?\E<D%&<M2#$�{¬��2/E;f2E

$ $XP ]A OW)5t�2=[#$  ®2#$ 1!/#.q2BF $eI ]2[#:>?\E<2D�{¬��HI
»�:Nr«;4MT$ OW):ME/:/3, OBK5 87 ,$.:)A <¯:� U0J J%<A°.s°8.s.
!v2:;<[:A HI 9!2K; <2N;�E ;%2V<¨$ %:LMN#$ ]A  !"#$ %&' %4,<� <N:z#7 $eI

»]*!:;«.8 ,v:;<[:T$ $XP S)E#hS[%2K:LZ#$ �;$!2F �2/L*)O2BK#$(,%24,<�
E%:*<:2±<5\#$ ?a!234#$ ]A %&!0² £M)N# 9.³ 67 `F$\A �C n& 6�c h~

£4&' <WD7- n&~]A�#<, 6<[T$ ,\* ,.
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$%F(G H%I J%K<L M%NO?( PQ(+1 #78 MR SAT ,0-.$R U+V?( 036 #W #$AX?(D DC E
YK.Z E[41(5'( 036S3 5\>?(.

 H%-?( ,]5%^'( J%-_ TB M^>?( TB 4`+&?( 036 $>I41(5'( 03a. bcKde
f^Q TB $<`+` $g>A 41(5dT ,h_$<?( $g;Y-idj jkl5mB ]5n TB ,5m.

 0;<=>?( @ SAX?( #oD C;%8 p%?GT ,q%Y.B 03a%. r=d 09$:(M=%^. s%NO-d f
U+V?( 036tu$KL 03a. 58$=d.vT5`w%Q 0;<=%>N? 09$:( xwI y$Vd

z$-?( {$|'(:[;Y-=Q $>QB $>}~8( (GoD Eo03a%. 58$=%L 0;�$V%8 0%<`5A {$�u
U+V?( 036 SA 0<d51)+,Q�!!�!!!0%;Q$|?( @ ~%A +N;`(,O%}TT$>

$;�$V8 (b�(u 0<`5'( xwI @� j]b_(+?( 0V;<?( HAB+L b_B +I)PAB+-?( b_B
N;|'( TB P;K;K�(P(x5i3T !$A$3j.)�$3 0<`5'( #B $VdB $Qu+cL (GoTD jE

�3 bO.�uW( �od2|A $A$3 Sj j.s;K�?( w�b>3��-&;=8)�B+%-?( �5%8
�(5m(x5%i3 �<%9BT ,�uW( �3 HK. �w?( ,�!��%-&;� ;$%A$3j#BD E

D%' U$V�?( b�(u �K;K�bO. Sd�O?(T 0d�$�( �N<d $.
 p?$>Io�?( P. �$�#B �3P;Q$-�>dk2?( P;�$dX;E �»�%du$&Q(+. �5%>I«+%I

09$:( 0;<=>N? HK;K�( tW(.

 !"#$%  &'()$% *+,#-
General Relativity

 0;Q+&?( 0?$K|?( 0-.$R �-OL)GSAgravity(0;�b.axiom0;<=%>?(0%A$O?(.
0d5\>?( xwI �?$OL:

"�0;Q+&?( 0?$K|?$. )(5^'(T 0dTf=?( �(5�W( )*$KR 0123.
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 "#$%&%' ()%*+, ()-.)E = M c (.
/"#$%000&, 1%20003%4 (000)-.)5000678+,9 (:;<000+,(,(0002=%> ?000@ ?@A+%000'

(2@BC8+%'9D EEentropyFG4H (2=%> ?@.
I"(:;<00+, %:J00K. L00+ M008= %00N,O P00QC+, R>,L00) M00STU ,O%00&charge9H ,

K.%:J5678+,parity.
V"?@A+, WK. ?KXY Z ,O%&.

![%K&, (Q\8@ ]%:;>, ^6_U %`_' (2>LK+, (+%Sa+, bGCUc E d"[%@A+,.eHfg(Q8h [c
+%Sa+, %i%Y%:6 j [%YLk l8)%m9 [LK+,(02>LK+, (.Of (0+%Sa+, no0p [fc g[q0p

WKC+%' WKC+,9 ,l8)%m9 [LK+, (Q8h 5@%h ?. ^TCU.
!,Of(3%r, (2TJ:+, sf $LC> ,(@%C+, (2TJ:+, ?@ (2>LK+, (+%Sa+, %:2t+H,%0@%uv

sf $L00C:w ;]Lx00+, (00.yq00tQ> %@B00:. (003%r, (2TJ00:+, jzB00{ 700h
q:UL2:+, |2>%K2&,.

!%N,O qp MSTU PQC+, R>,L) [fc}*S'?0@ ~0),G&, (0hG= (0.y?. G�:+,
�2h9 ,(2=%>(2lhGkFG4H (2=%> ?@.

!�0Q' ,Of l0>� ,]Lx0+, (0.y �L0�U (.�0' Gw%JY [H PJ� e� ?KXY Zc E
(+$%CXQ+ %Sw9 ,()%m sf �L;82Jw ;(.�+, nopv:E = M c .

!R0' %@ (@%C+, (2TJ:+, �C�9d�,L0.�,��!�9���V%�Q203%�U 50@%K'
5T) ?@»?Y%8<:Y�«,$G�:@v.

 !"!#$%& '(&)*%&+  !,)-%& '(&)*%&
'..(&)*%&:200)}00�9 ?00@ �J002+9 ,q00p 700h (00C2T*+,9 [L00K+, j B00�LU P
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[%J>�,,Z90Y20�%Y� %�S8<�%%02�%YA2w 9H�50' ,Y%w%<08h, %��<08Kv.#$B0� q0p9

PQC+, R>,L) %�2Q. �LSU9 ,1,B=L'.
/+01.(2>LK+, �',La+,universal constants:z-6 %p$B.:
�"(+%Sa+, (8'%6)G(:[L0K+, (0Q8h 50@%h ?0. P�:0Ul08)%m9.%0�:. �0CY9d � d

[%K&, (Q\8@ ]%:;>,d-?@A+, j [LK+, ]%:;>, eH ;[%@A+,.
 "(008'%6»|00>-'«Planck)h(.UdaE00T��, (00)%m R00' (00)-C+, ��%C00�)E( 

nGU,LU9)!(eH ;:
�, ()%m�%C�=E

(8'%6»|>-'«=............................................=h

GU,L8+,=!

9H:!E = h.
0+ (0+$%C&, no0p [�%)g0»|0>-'«(0+$%CX'»?Y%8<0:Y�«#^�<0+,:(0)%*+,)E(

(Q8K+, j #,L8;&,)M(e9%JU],B0�(0Q8K+, no0pj]Lx0+, (0.y }0'G@)c(;
eH:E = M c 

/"]Lx+, (.y (8'%6=���.IV� ��(2>%a+, j �@ LQ2h.
2.!,231.(02C2T*+, �0',La+,natural constants:�0. B0YAY %p$B0. V(08'%6.

]%00YA2�+, �B00SU }00@ $B00C+, B00Y,A8Y9.|00+O �%00a@:9H ,[9�00K+�, [�99 (:;00�
9�+,�LT+, 9H ,[LUG� PQp9 ,[9GU� c,.
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Gravity

!(+%Sa+,)G(�0CU (0X2)� E dl08)%m9 PJ0�, (0Q8h ?0..#$%0. (0+%Sa+,�\0�9� E
2�%`-+, �%J��,E%�Q8h j ()[LK+,9 1,G�&,9 �L�:+,9 ~h,LK+,.(
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R88'%006 R8.�00' (00+%Sa+, ?00. ^00TC8+, ?00KXY:(00.y9 LSJ00+, (00.y

1-w�,.,B2SCU 5)H 1-w�, (.y[LKU B)9v.
!e9%JU¡��, (+%S6 ?@ 1-w�, (.y [f���@ LQ2h,v(02>%a+, j.,O¢0w

w ;(X2S+, nop ?@ 5)H (.�' 7J� %:wo)vSJ2£ PJ�, ,op [¢c gsf ,B0�%. ¤v
eH ;¡��,fg?+ l>c¡��, (+%S6 ?@ �Q�Y.?0@ �0.H (.�+, �>%h ,Of9

nop(X2S+,�Q�Y PJ�, [¢w ;c g)�G;8Y("n�B0) �%0�U�, �. ¥T\Y [H BC'
� ¦!!!%TYGSU �@ LQ2hv"]%x�+, j Gw%JY9¡��, (+%S6 ?@.

!%@%u e9%JU (.�+, �>%h ,Ofvj %0SQC@ MST20£ PJ0�, [¢0w ;(0X2S+, no0pv c g
]%x�+,�@,$ %@l2w G6§U boS+, #L).

!,op �.9GXS+, ¥*£�. $L�L&, PJ�, [¢w ;50)H l0>�9?0@1,G0@�0£
¡��,¥*£�. l>�9;1,G@�J'¡��, (+%S6 ?@ 5)H GXS+, (+%S6 [�

¡��, (+%S6"#$%

)..............................=......................='#()$(
(+%S6GXS+,*#' 

!WX<0+, ?@ 1-w�, (.y �QTU9¨!!P0�> ?0@9 ,(02>%a+, j �0@ L0Q2h
©9�> !!!(02>%a+, j �@ LQ2h)?0@ B0=,L+, ~0CK&, �0@ q8:J0+, [A0Y

[%:m�, RY-@ ©9�:+, P�:+,.l;*0£ �0. (02>BC&, B0S:+, (C*) ¤SJU9
.yª\>«�%SU (.�'eH ;]Lx+, (�V!¦!!!(2>%a+, j �@ LQ2h.(

»0962:;<6= >?%«
Albert Einstein

!j B0000+9�I�,O�)¬�%0000@(�%0000C+, ?0000@����#B0000Q' j»�0000:U�9«
Württenburg (000Cm%S@ j»H®9«Ulm,%0002>%&H j.jjL000U��[%J0002>



 !"#%&'() *+,-. / 01'23415 '6 7 89:;<9 =>'?@ABC,D>'E !"
)#$%&'(()""*»+,-./&'«Princeton0%1,' ,»23&45 ,46/«New Jersy

789-:; <=%1,>; *.
 <=4/=?->; @8A-:; 8BA:; *CD@Polytechnik*»E4%DF3«G4H ;I4%,.'

»J +=4JKLMNO,P4QRP.«Herman Minkowisky)()!)S()TU(,V46W
0A'DX; @=A'X; =Y=H+=JZ>;F +=P[\>.

 ; *CD8J 0]6^F GH _,`a; * b\]% c$4[HF ,d4NJ e&f 2g>; ,8BA:
]^,J=hJ *0N%8J * i;jk1; <;l;&' $6m.no-P»+&'«;I%,.'.

 _,4\%#F D;pq r4' =4J s=9'# 0tutv/)w[-x4y(()!"04\z *»<=46>,W
l=44%Z6]>;«Annalen der Physik  !!"#$%&$ '(!!)* +!!", -.!!/01 +!!2 3!!45 67

89:$; !!;<;.=(!!>»?!!*@,A>(!!B«Max Planck)CDEDFCGHI(JKL!!5
MNOB%5%PA;Q-MQ(* /R&$.=S TU  :VW$ XL17Y Z»?*@,«)[!\]^_:$

!:  `(a bV.Bc»35(9LO5d«(+2Se/fX!aW$ $_!gh(!8:i,»j!5-(4*$., ^%!Og«
)Henri PoincaréCDEHFCGCk('.!/":$  ;<5V(>S '(BS jl(m,S ;n!*%\:$o

=$%5pqo  `(r$  ;0nO:$ s.qA5-(,)j;*.5('(":$ 3BCGtE.
 m0:$ s7(O95s7W$ u!:»35(9LO5d«9:$=(> ^_:$ ,vQ.w%x4:$ Xly(z7%"Bc

;05%{|('(":$ _OBCDDtj;/f 3g%,7 ,»7V-(!*.;: M!;/;z«Philipp Leonard

'(":$ oCGtk.(x\L!9>$ v!9:$ , !;*7$}:$  !>%~$ �(!�:$ u!m0:$ s7(O957
»=7$%!!!, �%!!!,7-«Robert Brown'(!!!":$ oCDkI.u!!!m0:$ s7(!!!O957

u:(�:$* ^_:$ ,�s./5S o �)}<90�('(":$ 3BCGtE=(!4&$  :.m9B ,F
=(Bp:$.!g7 ,j!;/f J!<f '.!x\B»35(9L!O5d«��(9!�S �!B»B�O�.4!zv4n«,

�(m,S jO<�917»j5-(4*$.,«.



!"#$% &'%()*+ &,-*+ ./0 &-01$-2+)34(567+)8(  !"
 #$%&'( ) *$%+,-.'( )/012 3,4$50 6$789 8):%; $%< =>-%?@AB@%CDE F%&0

3@G(HIJ%AKLM%'( N%OPQ DE =%2$R@0 STU V#@%CW%G XY(1%'( Z$&M%'([(@%>2(
*\J'( )]^-^_( =2$`G:;)aYb(WG #@c( @de-7 ;$d.Ofg^+hi\jk.

 #$%%&'(lm%%fk !!"n%%2 S%%T #$%%T N%%oG Yi@%%G NI%%j$pL0 *$%%+,-.O' $%%G$Tq
»W+$PMp+r«Nstu'( =s$>0E.

 $Gi ,3:vwx$I&`G yz =A$7i @sz ) =;$GX g{|} k D~( �%P� $�1.� �(,+q.
=L5�i =26i ) ${j1PG �$GF'( D$Qiq.D$Qi”W+$PMp+r“i F%|V%RVHV/%I| ,

]LO&'( �>IO' =;$GX ,=A$7iV.
 #$&'( )89� N%'iX =PTXzY�%PT$7 ;$%< K-%4Y �iE D1%`+ ]%Q /%-4(�.

%%'1| =%%pT /%%^2ik k�Y(�%%PT� (@%%+�A =q:x�X$%%&�( W%%`'i ,x1%%� H%%w$p�( DzU �
N-� �^IA N-4$+,-.'(.R$pG D$Qi,N-21-dm'( 3F-^&O' (F+�Gi ,�i@>O' $�q q

$< N-T(Xq.
 !"#$% & '( )*+,-./01213- 45

 N%O4$&'( H%-I� �'�j (�z:*1M%2 W%T N'i�J%�( N%-o+,c( /%G(1&'( ]%R $%G
F%^7 ?h@`J%'( *(F'( WG g4$M'( �$u'( �Lp'(��%�3X1%C1G N%0$C�( DEU
NT$p�( �OT�YF+ h�'( ,]C1'1-I'( BF'k Vk �.

 �z$%%-C1'1-I'( ) ��$P%%jE �'�%%j (:N%%-GF&P'( �%%P&A (�$%%�} V� V kentropy$%%j$-^Gq
F%%^7 ?�1%%`'( WG,%%O'��%%�,*$%%-L-`'( �$P%%jE BF%%' @71%%PA N%%0$C�( DEU V

N-4$+,-.'( *$-L-`'( Nw$�0i.
 ��$PjE *$-L-`'( �Y(X ��j (�z:�Y(1%`'(i ,]|1%.'( �Y(1%`'( D1`+ (�$�} kV

Gi Di `'�(i ,]P>P'($<$`%?E g%-L50 ,$%d7@&2 \%Q 3X$%�( 1p+ p'( N^7(@



'/-9 !:;<= .%>?@ 1 AB;C"DBE ;F'G H+IJ*+ KL;M &NOP> QL;R !¡
%%-¢£%%.Ai ,$%%dT(12EikH%%-¤ F%%^7 ?$%%-G1+ $d7X$m%%2 ]%%P'( ,@R(1%%e'( g¥:z�DU

*$+,-.'( �$PjE BF' 3X1C1G N0$C�(.
 ��$P%%jE *$%%+,-.'( �YF%%+ H%%'$� ��%%j (�z:,3X$%%�( N%%&-I{'( xY$%%Pf( ¦%%-Q

�1%%^+ F%%^7 ?3X$�%%�( 3X$%%�( ��%%7Yi:C�( DzU ��$P%%jE BF%%' @71%%PA N%%0$
§^-'( �(@� ]Rx$-¨$+@'$7 ;x$-¨$+@'(.

 N%%-4$+,-.'( x$-%%¨$+@'( �$P%%jE yz �(�J%%'$0 �%%dC1A (�z:)©F%%�¦%%-Q
Np>M'( WG /Q @�$pA �$dP2( ]4FI'( D1`'(charge)C(,/s\P'(iparity)P(,

g%%Gz§P-%%w$ª( §A$%%RK%%`T D$%%`GF%%^7 ?WG,%%'( K%%`T D$%%`Gz DiX ,
«I-¤:z�N|$2b( ¬{pG ,D1`'( *1M2 ¬{pG 1R (�R DU.;«'�P^A N|$2b(

�Y1%%{Ai D1%%`'( ¬%%Of N%%|$2E ¬%%{pG $%%®zU �.F%%O+ h�%%'( ,��@%%'( 1%%R ¬{p�$%%7
N^-^_(]Ri ,N�$J0i $�1¨i ¬'�PA ,N^-2E N^-^�q ¯ ¯.

 ,N+1J%'( N'$_( ) ,$dJjE FLPJA N-pR� NLQ$� WG N^-^_( F'1PJ+ ¬{p�( DzU �
$^'( WGD$J2°' ]|tfb( D12.±p%G $GF%pT D$J%2°' ±p%G D12$%^'( (�%R Dzk k U �
D$J2�(k/^&'(VF-&0 WG6 �pGa@^2( F| D$J2�( D$`' ��1'i ,.D$J2�( DzU �

N7@&�( WG�^7 t-o¨ (*,C«OPL+q q.�1^+»j�$`p-«N-p-At'$0:
Natura semina nobis scientiae dedit, scientiam non dedit. L.

Lucius Annaeus Seneca (ca² !B.C. "# A.D.),Letters to Lucilius, $%&.

678 %092:*5-';$<=> ?+@*A'BCDE 0FG9,- H25< ,0FG9,-'?.
»�1+$%%2E �1-%%?1'U%%j�$`-p«yz /4$%%jY»�1-O-%%?1'«)³Xt-%%�( /%%I|
$I+@^Aq²"�(,8 !. 

* * *



!"#$% &'%()*+ &,-*+ ./0 &-01$-2+)34(567+)8(  !´

!"#$%#& '()*%#

²Aghanim, N. et al. Astronomy and Astrophiscs Manuscript, Planck

Mission, Pp.$' !! (%&$))

² Allègre, C. Dieu Face à la Science, Fayard, Paris ($**+).

²Balibar, F. La Recherche !!$$"", *" (%&&,).

²Daninos, F. La Recherche )),,)), !%' !) (%&&#).

² Fraser, G. et al. The Search for Infinity, George Philip Limited,

London ($**,).

²Galison, P. L' Empire de Temp: Le Horloges d' Enstein et les

Cartes de Poincaré, Robert Laffont, Paris (%&&#).

² Haroches, S. Sciences et Avenir ++**)), ! # $ (%&'().

 Hawking, S. A Brief History of Time, from The Big Bang to

Black Holes, Bentam Book, Tornto ('))$).

 Leveugle, J. La Recherche **'')), ! (%&&+).

 Rhodes, R. The Making of The Atomic Bomb, Simon and

Schuster, London (')+!).

 Rizk, H. K. Evolution Oriented, Genome Personalised (in press).

 Rouat, S. Sciences et Avenir $$))**, (&#(+ (%&'().

 Stewart, J. Does God Play Dice? The Mathematics of Chaos,



 !"#%&'() *+,-. / 01'23415 '6 7 89:;<9 =>'?@ABC,D>'E!"#
Penguin Books Limited, London ('))$).

 Turner, M. S. Sci. Am. ((&&'' (((), (! # *( (%&&)).

 Weinberg, S. The First Three Minutes, Basic Books, New

York ('))().

 $%& ,'(),,*+,-. /%01234. 56 789:. )%;<=4. >? ,@AB-. CD)%E FGA?
,HB<-. ).IJK?I)!""L(.

* * *




