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in x. A significant difficulty arises, however, if we consider two quanti-
ties x(f), y(t), and ask after their product x(t)y(f). If x(¢) is characterized
by %, and y(f) by B, we obtain the following representations for

x(t)y(t):
Classical:

Gyln) = f‘f (1) B an).

Quantum-theoretical:
+o0
Cm,n—p) = Ta AR, n — a)B(n — a,n — f).
Whereas in classical theory x(t)y(f) is always equal to y(f)x(f), this
is not necessarily the case in quantum theory. In special instances,

Classical:
whao(n) + §ai (n =0;
— o+ 0 =0;
(— 40? + wf)as(n) + ja = 0; (18)

(= %0 + wl)as(n) + ajas = 0;

Quantum-theoretical:
wiag(n) + Ha(n + 1,n) + a¥(n,n — 1)] = 0;
— wi(n,n — 1)+w3=0;
[—wi(n, n—2)+wila(n, n—2)+4[a(n, n—1)a(n—1,n—2)] = 0; (19
— w(n,n — 3) + ofla(n,n —3)
+4{a(n, n—1)a(n—1, n—3))+4[a(n, n—2)a(n—2, n—=3)] =

----------------------------

3. As a simple example, the anharmonic oscillator will now be
treated:

i+ x4 =0, (17)
Classically, this equation is satisfied by a solution of the form
% = Aag + ay cos wt + Aag cos 2wt + A2ag cos dwt + ... AT=la; cos ruwt,

where the a are power series in 4, the first terms of which are inde-
pendent of 2. Quantum-theoretically we attempt to find an analogous
expression, representing x by terms of the form

Aa(n,n);  a(m,n —1)cosw(n,n— 1)t;
Aa(n, n — 2) cos w(n n— 2)t;
v A la(n, n — 1) cOs w(n, n — )t ...
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put this was the case for all terms evaluated) turns out to be

o+ o 3+ 0 4 B
2n 8- 4nwim

e e,

This energy can also be determined using the Kramers-Born ap-
proach by treating the term }mix4 as a perturbation to the harmonic
oscillator. The fact that one obtains exactly the same result 27)
seems to me to furnish remarkable support for the quantum-mecha-

nical equations which have here been taken as basis. Furthermore, the —7/

W:

vl 1 il
mqummkjy}ﬁ@

oo P j"’“‘“ o e



W@ Se " C% ’ZL 76(6‘ M}\f’ﬂ ‘ 4"'5@0@(\

/ [P Becwse i»
/h’er\c S O QLS‘ j w{ﬂq

| A {i otk ‘U

Jﬂ S U}# 4/\04 ﬁg—“\j









Qwah(’uw\ Meclf\_am\c_g
o StAe oo S e e gl

Q QO T

state vl

25 A




secda L es are roms
>< /fpé\js 4‘4/ OL l 7

e.;;é > ‘fJﬂ_f fun\jcxer-e/ ans [<ran

( herm'%ém
_f#fg —1[» j)’l@/‘ 5—/4—7165-.

1T v = L[/ = = % : 641‘24: J:’f
L jewa—«\ A B %#’ BA T
e <></T>’/F><B L// - ik L7Z/

g
. /(S’S Ssy«%th%

Q J aACe. A m@égggagg/ {ejw(e ?7/ @\j{m
t‘Fﬁm ?"’\f/) 'F ’_\_\’Z\r\j o S —FV;_\??{‘JO\'\S.W\%







—/—AIT s Z_L/Larz e Noves {_\7_[] i< S"‘T’)’ res;iaf _Fnr*

g < R R i i
”,s‘bw 4\// 8 5:7_5"7&2""‘5' > =3 /\/L—__\ _/Zi .__(__ Z A.’ é_(>C‘~
Sﬁj HB_BF\ _ C ) . < N ;

S e —
Thew (AB-BA ) - 7 &

‘&HA , =4 [ i |5 Y o
Deoes ne T v e A‘;_@‘/\\‘%Q \r'a\\U\< :( "uT" JUN O
[€lely

. ¢ o' oz | Corp

M ouverij& T | 3 l Olzgl/fows At

N (/D’P{ €s 01[ Vo ecay < Olown =3 {QQ a Dow
S—k q‘té- j o X k;






ARV R
o,
> . AL /‘\r\], /CH= L%‘J&*&h}h\r}
- /‘\
S f ’ /P\ \x/ (
- /?\ (L) (ﬁ 3)
\ Y
TN AP S AR
-t::O 30

i
| ) coherence +
QMZ{M lmﬁ({f N (Dj ) )Ziﬁﬂiéﬁfwgefﬁ’

y
Pt f



X V\msw{rtj
"Device
-

|

’\/\/\_>

<W\/

U S 3 g\‘tmﬂ

_In i\/\(% M”‘“&

Meoxsuwémm*—f WH\
o ?Lﬂ“?vwoi QU
maa\svmvj j)vm\ N4



Wher these. Ak e met
kHF‘\ S N No Yo §/
N O cam%‘USJGN N o
"CRISTS ) INTETRET N&
~ " _EVEN CoNCEPTUALLY™
{A J( ”W‘ 6&)90(% ,@mw\ e k,(’c&k ons

y

O{ de \’\C“”\Lﬂ Y QO + 605 4) /(wm,fr/u

[S SJJCL)W\/J OV i Yo g—m
o ]




M e

\/\e_o\g,\_\/(,j l]'\,\,\__) W\Qoxsuxveme.n"(—f w\"‘\'\\,\
ewee anc w%’_ | e <
{ 'S 35\'cm“ J

neasing sypaetes |

& VITY + == COEMOLC)G/VJ.‘UQ
’H'\e/% i"’? Z‘/v\e;k\'&f\s «L"DjTQH? rea\ #ﬁe%L\.
\Oﬁ f'{ \AO\S akwﬁjé Le_e@ ‘HW S‘@L “p jf(ﬁ (
Qﬁx\o«\ajyeﬁ ,{DUKS w]/\o <. SGC( {L‘QSQ << |







0o Local Observables]

////// ///
1] :

g ) Pl
j)cv(ce wee o - /
[ ] 77

l “335\1»\'\“

\\




OL)SC(V”‘EL—S on :(Bauoﬂ/cg 1 jfi

/ | —




u‘m
Fe
.

[ Qu

ﬁ

Grea

Vo

( Qo

ASﬁr
j He
\?

file Ty
ﬂ(







|0 X Vf’\J s em en Space + rawTI
oy Al oo avmgl s <y
@ W vem ar—\(a\o\é (amwe&?WS ev"'ff;jf:j L?l'ween

& oot Enﬁfjwﬂ( wd Gemdir

o | A2 Y
pee ) |




|m5 'S P\\’\ {“5
F\ a (& "H/\Q mke;




(\/’0 \((ds{

QU\A«A Un

&l Serva

Llé S

— —

Ovr ACc.e\[fi\‘\\o VL

'L"W«{,\

AN T
B?j\om

[_AVQ 4((’(\&7&?”\

mqkfc 1’% v prvciple

\J> 0941\0\ _\-0 Carn &
ALO"Y m‘k\'\\ S\ij\\agi;\\ﬂj




|mg 'S P\\’\ {“—5
F\ a (e —H/\Q mk€5

{ @MC“&L

\ (/U’\C’

g _lvme
i“c—é AANAA

—

M QF\j en’t
Ef\-ens\ oy " @V\ mjw MQ/MM < ?



—

Sho«;&

VA

<~/{ "\

ngzer esl Evﬂ?jer_l)’_

Q Sg)qceti we

A e,jj e_ _tjjéﬁhe(;
3’ oive d (v exarq&o\g/



Broaf Cles

EM ”"“Ztcs 41 !

/ L QJL‘Q
%&i \ ST make Lill.

o~ 1w 31 L
C";J( l{ CﬂC»\ D‘k\ﬁe(‘ \V ])

\“ rrqgﬂé_ ‘lmb&i

S Ted







Mo nafie
o| ?\Vr e -
Ao (r‘l'y]u ”a _,UO 4 ((
) ovl . C"l\)/—s (/DC/»
. + Mnu‘_f\mr\'\}g 1’1“"0( = h ”{

Cr T\tx Mom;ﬂ+0\






Fewnts

New F&Jg\'c;

S

%{@ ..

N
~
o

l
l

-

ty\arag/

L](n @\\Sws/;c
uwr(f;/; cC

ZV\ Al l’ W\wf\\/\+6



220 tij g

o’F Jgermg .-



Result of a brute force calculation
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