Title: Integral Transforms & Green's Functions - Lecture 3
Date: Aug 29, 2012 09:00 AM

URL.: http://pirsa.org/12080030

Abstract:

Pirsa: 12080030 Page 1/101



Ee———— e —————————

CLASS ICAL E(ECTRODINA

Pirsa: 12080030 Page 2/101




O ——

 CLASSICAL E(ECTRODINAMICS |

-
L. — T — et ———.____;__\J

LI LI B AN

b

Pirsa: 12080030 Page 3/101




| CLASSICAL E(ECTRODTNAF z<§

}
T-‘—p—-'—,'-_"w*—-’—.-__;ﬂh. __..—-'-"‘"__,

VAKX WELL EQUATIDNR
VeR==

ﬁé_—_&_ *L/'/\‘Réz

R
th P 2=

—




irsa: 12080030 Page 5/101




? CLASS 1AL E:U:C‘meob“mmzcg/

o AKX X/tLL EQUAT(Dt\(g




|
|

e
——

i) COONTINC ONKNOWS ° Frpe




CLASS ICAL ELECTRODINAHICS

—_— — 3 — p—
— = e P S — |

o) VAXWELL EQUATIDNS . i) COONTINC OMKNOWS = E
- R SRR ([ (212 (] ~ “MITIAL CON

~

Pirsa: 12080030 Page 8/101




CLASS ICAL E(ECTRODINAHICS

—————— ———
— _ ——— ———

o T
oy VIAX WELL 'E(_\'UT\-[-”\*[\(S i) ('()(JNT{HC ONKNOWS - £, 2
\/\ \\ = = :

]

2)@ (€] ~ “(NITIAL COMDITIDNS”
V(&) V- VUxE+FVE=C

Pirsa: 12080030 Page 9/101




. j s
i) COONTINC ONKNOWS = £, 2
(2)@ (€] =~ “NITIAL COMDITINS”

V(&) V- UsxE+5xVB=0

-

o’

Pirsa: 12080030 Page 10/101




> | ( *.i I L_- f' TR{ ‘

e —

—— - j § 2
_ EQUATIDNS i) COONTINC ONkNOwWS = E, ©
o 2) @ (€] =~ “NITIAL COMDITIMNS

=T APAC)ETE T m e EE S0

Pirsa: 12080030 Page 11/101




) VIAXWELL EQUATIDNS

; 1 212 (] = “(ITIAL CONDITINS”

Pirsa: 12080030

CLASSICAlL E ;FLTR'{'K\“(erHl(g'j

e

i) COONT INC ONKNOwS = E, ©

-~ - =

0 (2) VU Vx et SEV-B=0

Page 12/101




S (CAL ELECTRODYNAHIC 9]

e e e , —— S

: i

o) VIAXWELL EQUATIDNS , i| COONTINC ONRNOWS = £ 2
r T | (2)@ (4] =~ “(HITIAL COMDITINS

0(8) V- UxE+FV-B=0

- -

> 30

h : = W 4 | { —
‘\,'(]J - -(-.'—.‘7_]‘ -:_I/-{T Iti,]::-‘___f—ﬂ— - 7 i

-G - —
PR [ ECx

\
b 4=

Pirsa: 12080030 Page 13/101




.

CLASS [CAL E(ECTRODIAA m(Cj

B =l e — = —a—— e —

— g
VIAX WEL( -E(,\'UT\TJE‘.NS i) COONTINC ONKNOWS F

| - : (2) 8 (€] ~= “(HITIAL (OMDITIONG”

) . et P P
Vx E +E VB0

/ "9
=G Vg =- ST 2L

—2% CONTINUITY

e

Pirsa: 12080030 Page 14/101




CONTINUITT ER

Pirsa: 12080030 Page 15/101




i) INTERPRETATION, = RECATWITY, (1 (FIELD) = SOURCE
-y pead L’ A :T ’
FV’IJ{UW&L—FC) ), /11—

‘\.E-

o1
,__r,
s-‘

&

Pirsa: 12080030 Page 16/101




G}w =—|7‘\:./

E0ToN to

E
ot =
2B _

=3

Pirsa: 12080030 Page 17/101




G}w =—|?‘u

BTN To

E
>

-—

=
25 _
o

Pirsa: 12080030 Page 18/101




G}w =—-|_f.w./

BTN To

-—

Pirsa: 12080030 Page 19/101




Aba | QTHER TORKS .

‘:.. "‘4,'

1/V~ FI = QTW

i o~ O

\)

SEI”T#:HBEQ)




Pirsa: 12080030 Page 21/101




v
-v,n Fr‘ :C('TT@V

= -
WARZELS )y = O

(SE PTENBER)

Pirsa: 12080030 Page 22/101




L) EECTROMACNETIC POTENT IA(S

— — i

(4)




o) ELECTROMACNETIC POTENTIAS

e —

(4) — YRR




u) E(ECTROMACNETIC POTENTIAG

e T —

@ =

1 &3




e T —

el e e A

Y) ELECTROMACNETIC POTENTIAGS




Pirsa: 12080030

9 E(ECRofiACHETIC FOTETIAS

(%) i‘—;‘D \\2,: ﬂxf\[

i

<> UE - %{Wx%\ =0

0, AN . ~
\/X (‘E‘T ?{)_L)
\_./L"\._/

Page 27/101




v ELECTROMACNETIC POTENTIAS:
MAGNETIC FOTENTIAC

e —

-____._—-—____—'_h
¢) &> \B= XA |
& e=> WE f% kA =0
Ux (E—r 9)-,;%\1:0 =
.\f"ﬁ-_/

Pirsa: 12080030 Page 28/101




\
FEDOH]

. CAUGE DEGREE OF_FREZ

Pirsa: 12080030 Page 29/101




A

OyE "% VA =0 b oF (D ->(P ‘r’}{-f"; /1 ARBITRAKT

Ux (94 = A=A+ VA 5
\/"‘j] o DOES #oT  CHANGE

:":E
,"Ll}

Pirsa: 12080030 Page 30/101







ca Ise |De + PA=O| & A0
| ORENT2  GAUGE C(COND.




(=

ca liose | e+ PA=O] > AP
| ORENT2  GAUGE (COND.

C) WaAvE EQ. (4l # (R) SOUED BY A

(3)




CAN  [HPOSE (QJ&PH?A:OJ (=> pAr=0
L ORENTZ  GAUGE COND.

C) WAVE ER. (4l R R SolEDd Br A




CAN  [HPOSE {9{@‘% VA0 Gl
| ORENTZ  GAUGE COND.

G) ;U_(/AL/E EQ. (ﬁd (&2 SOLUED BY A qb




7 S v "/

LORENTR  GAUGE (COMD. S
= i
C) WAVE EQ (4] & () SoLvED BY A l[]:- et {_;_/

@) 7-(-v9—5%) =qme r T AAtRE
i == D }\L.\TIH: RT L
_Ab-BD4 tme | BT |

=

e

e el

u"'ﬂ

P
\ia * i I
\.\\

1 -

‘ y \"1 )

£ N\
-
5

Pirsa: 12080030 Page 36/101




LORENTZ  GAUGE COMD.

R

C) WAVE EQ. (4R R SotEd Bt A b [El:‘ St A

|
e) 7-(-99-53) =4 ‘
sl <) s @

— —

D‘ ALATIBERT op.

= 2, = YU WAVE <EQ
; _'c'%_cpf_ il ; —

Pirsa: 12080030 Page 37/101




LORENTZ  GAUGE (oND.

e —

2 ~
C/\ m ((II ) {Q) S'D(UE]) ET "\|:b [u:‘.., — [_Ll/
2) T\ = R D
S _(qub <) =4Te 'r[](b:'ﬂ o pLateRT 0P
—AD - DA =AU 3
5 S —=———uEx

Pirsa: 12080030 Page 38/101




A| GREEN'S FUNCTIOH .

-

By




d\ GREEN'S FUNCTOK .







A D = - =
| GREEN'S FUMewoN"

[ G (RT) =R )0

/\4-?2 /1(12)(

= S\;) |
(R e deo GEes B 2
\/7’




A\ GREEN'S FuNcT(oN |

—_

—
—r _,__(

ﬂ.‘ Z’ g it

F R =L (g

— ~ 1= ) — (g -,
(i#\]i-t So{acdco ()l R/’(: ~ (9\_”{{

Pirsa: 12080030 Page 43/101




Pirsa: 12080030 Page 44/101




A\ GREEN'S FUNCTIOK( .

C’“‘"")——-

o I
(&-H]q S QC(/ (D&c/o X

-

— (=40 (;/

fp—
-

(o= —2

——— e

Pirsa: 12080030 Page 45/101




d) GREEN'S FUNCT(OK g

Pirsa: 12080030 Page 46/101




Pirsa: 12080030 Page 47/101




Pirsa: 12080030 Page 48/101




Pirsa: 12080030 Page 49/101




Pirsa: 12080030 Page 50/101




Y/l
GRT)

Pirsa: 12080030 Page 51/101




o S

- r"r_ -
e ;’H'J,," | LA "}P L J-/[i_

b—

|’ A
— )
LS : l

) e 2

A a’ P O —a WT

Page 52/101

Pirsa: 12080030




S B e AR R—ioT NG=0% = ollcao) AT £ dic
(Q(RlT) "(:z_”{"r g;?::_cc% L O&{’cho 0‘ =

K
0 A =~

A ﬁ ‘E (10')6—'4.50’!_ &* -//-'-

@il Ale®) ,Q?O(pe_ duy

AR -
7

Pirsa: 12080030 Page 53/101




A CL E -Aw T
O’Wdeu

(/Tll a”Cffﬂ,Q 0@ du,

-1k R

Pirsa: 12080030 Page 54/101




LZT\'\L' A KL DD TAw

L;o_(y.(oz_ A (1] Alew) 209 fuy

: & AkR -iAR
|
— - =% e :

o) 0 k=w> ALR.

WA | (O THER

Pirsa: 12080030 Page 55/101




Pirsa: 12080030 Page 56/101




Pirsa: 12080030 Page 57/101




> )l
.(éc_ ul.."7 0(6"

L)

Pirsa: 12080030 Page 58/101




—Al=,

\\-———-—_

,&dé =L NI 7’0@.
— £

T o T Reg/ {le) + w)

Wﬂ ﬂa'w

— 2 /l )
o O

Pirsa: 12080030 Page 59/101




TE i
o Tpran Kote=_L \gEH %
: £(?)
= T la = /I'T(.( TQQQ/CU m" K %w{m‘] )
—_———t
M ke v g
=21 % D)

Pirsa: 12080030

Page 60/101



A

W '[_—"Wc.

“ ' H@

= T T = ATy ﬁ’.eg/w it + P\ﬁwﬂﬂ‘] )
Ww o g "R

4y

-G oo

=0

Pirsa: 12080030 Page 61/101




Wk i it
&= o= ﬁd@ ;—L }’JW"

X — L@
S e S e Rgg/w e + %wﬂﬂcl )
Ww e g "R

— 0D 247Y)

~A b oo /N
(

Pirsa: 12080030 Page 62/101




T

- 1'?50 1 Eeo ,I f/‘l(-p/
\RE ¢ / (/'(LO f/

2w (RT) o (R 7

. )

Pirsa: 12080030 Page 63/101




=t PCIJ 1 Pco fﬂ.O’U J
1 ¢ Ao L

= = S -2w(RT) o (R 7
8T AT R S(yh,o L 5 8
Z 2|

[ \

= TR [ 9 (RM)+3(TFRY

Pirsa: 12080030 Page 64/101




ap—-

N ol

S [
N TR

T A
l,’-oL/UJ & \ ’Q AT ¢
= I J.— S ""IJJ("E"_[\J =,
&t dm R Dddw | p .

o ———
—

|

= === | AT ARl =
b {_\ ( d k‘{'\" i )-'r@(i' KAR\E=

)

Pirsa: 12080030 Page 65/101




—aeo (BT )

|\" F \(}UJ' )Z

-ﬁn

/3 \ \?T [ 3 (RT)+3(FR
v g

j _

Page 66/101

Pirsa: 12080030




Pirsa: 12080030 Page 67/101




— 1'PCU 1 Pocl ,I '/IlU'JT

“aw(RT)  _ o (R)7
L + 4
~ /\ 5

sl
il

(R

Pirsa: 12080030 Page 68/101




- 1'PCU n Pco ,I '/Ilau’r
\ A2 ¢ Jdw §Y

| S (e A (Rel) (R &1
- ’ < —AO :
& AT R \(yluo 2 1)

~

i e s EEe W Al
gn g L0 (RT+S(TRI\ = 75
ADUAEY TSR ETARLED

L

Pirsa: 12080030 Page 69/101




AL/ =a ) N }
\ £ ¢ u‘(ﬂr} _,/,,

S(Atg' ,;MJJ(’E:[\} 10 (=R 7

+ o

[ S(R=T%)

R )+ (TR = 7=
. [

',f\
MibAcy ™ Remeean ~

-

L

Pirsa: 12080030 Page 70/101




C) WAVE EQ. (4l @ @) SoweDd By A

G I o
Ab-Gps g (D

2% WAVE €EQ B EE

—

o AwateerT 0P

' CLASSICAL ECECTRODINARICS WE THKE ONCT RETARDED

Pirsa: 12080030 Page 71/101




C) WAVE EQ. (4l # (R) SoweD By A b

9 V(W) 3 =g T B T A'sm;»,m v
=D =5 (_D/l =g L@J D :

R WAVE <EQ

ONLT RETARDED

IN CLASSICAL ._—U-CTRUDYNNH(‘; WE TAKE
(THROWING AlyAY 7 PHISICS™

O (nit) = gC(ﬂw%{#‘)

Pirsa: 12080030 Page 72/101




C) WAVE ER. (4 @ (R) SOLED B Ad

IN CLASS(cAL ECFCTRODYNAMICS WE TAKE ONCT RETARDED
"THROWING Alpay = PHISICS

/?r& gQ(/L UG LHTQ [ T)Miwﬂ
- | B¢

Pirsa: 12080030 Page 73/101




C) WAVE ER. (4R (R SOLED B A

IN CLASS(cAL ECFCTRODYNARICS WE TAKE ONCT RETARDED
(THROWING Algay = PHSICS”

/?,'E gQ(/L n {{ Lf‘ﬂg 1 T)Miﬂﬁ{
__B J( /1/1()

l/t—/l

Pirsa: 12080030 Page 74/101




C) WAVE ER. (4l R (R) SOLED B A

IN CLASS(cAL ECFCTRODYNAMICS WE THKE ONCT RETARDED
"THROWING AlLpay = PHTSICS

b(a) SQ(/M (£ LHTQ ({ ') At

= 5 aﬂ(’—-—ﬂT—ﬂSo( L)'= gQH \
ﬂ k-

ot /f/.',‘\(i
\;’;

Vo

Pirsa: 12080030 Page 75/101




M{{W’ﬂg n‘r)ﬂmi |
= (" Ol K-
S lﬂ— l

-/l g(ﬂ\/{de-’l‘.(/{‘( - \So(n ' N=

— — W

Pirsa: 12080030 Page 76/101




“la X

= gla o' )0

p—— A J‘-rlj _.'1']
|a=n'| |

Pirsa: 12080030 Page 77/101




FEYNMANYS STORY -
PROBLEH OF ELECTRON
ROBAEIEOERELECTROl.

Pirsa: 12080030 Page 78/101




FEYNHAN'S STORY -
"\'/&U’ELEH OF ELECIRON
D

Pirsa: 12080030 Page 79/101




rE‘(HHAH"‘ STORY » \sg1F- force” O nsm’-
Yfg_jﬁii_o_" ELECTRON o= Wr r +

Pirsa: 12080030 Page 80/101




FEYNMAN'S STORT - 'SELF'FO"WE’ oN [1SELF

s 2 2 do
PRUBLEH OF ELECIRON . Foe = Wrn +2 £ 0
L I — -
: S

I~

Pirsa: 12080030 Page 81/101




FEYNMAR'S STORT - g - oece’ O MSELE e
~dn S ) == OKT)

s\ \

PROBLE I OF ELECTRON | Fop ~Whent3 £ o T zpet K
e e ) 't
i \—~

O —

Pirsa: 12080030 Page 82/101




Pirsa: 12080030

FEYNHAN'S STORY - s rorce! N (SELF

7L 6(!

£ll OF ELECIRO 2 4
ngﬁ_é_‘ iz N - WntELR

=/
M=

_’ P‘/\.,w QO Poss:- — R-FINITE . DISASTERS
— 4 ) A

— \ 3
}(E SAT\WE =

Page 83/101




FEYH HARYS STORY - s~ Foree! N (SELF

'\/5225—”0'- t:LECTRUN anr mef 7 L ol J',

QOS5 - R’R—‘Fm

L PREX

Pirsa: 12080030 Page 84/101




7 72 .t OA

>ROBLE It OF ELECIRON | - - g [T a7
PROMENOF ELECRN Ty b 54 AT,

Pirsa: 12080030 Page 85/101




FEYNHAN'S STORY - IsgL- Force! ON [SELF :
b= = Pt =
@tr OF ELECIRON. P = Werr+2 £ % T 472

A7 DISASTE
e~/ > 0 Poss: - R&-—?W : P:,A‘;TL:K

Pirsa: 12080030 Page 86/101




Pirsa: 12080030

FEYNHAR'S STORY - IsgLF- rokce’ ON [ISELE

<

> ne
| 02 h),, C %;’ﬂ RE*" ?IH : v

TR S WeziE — 8
A% \—L— \ M&%ELF

I Ay

T(H "\f‘\-\-“'.__ \ F\.h- ‘\‘\

@AE_NOI- ELECTRUN Fszcr l,p\f X -

Page 87/101




Pirsa: 12080030

FEYNMAN'S STORY -

PRUBLE M OF ELECTRON |

< //F{
peee - SEALL,

I \]L—(: fln’/{q/ /
—m—

S

N

s roree! N [SELF
anr lpm U

M R&H =

[~

LW%ELF —70

Page 88/101




FEYNHAN'S STORY - ISgLF- roece! O ISELE

. i o
it OF ELECIRO = iz [l BT
RS falREes Foe = Warn +3 X

-

Pirsa: 12080030 Page 89/101




FSE‘F Lo "l tF m f' az- 1 ‘/h :g\ “-._{_\‘L!/ o/

X FOSS -\R—FWT{-  DISASTER_
E—’O Wegr —7-9

. A ~ 2ENOREAC (ZATION | .
EGATWE PRER F=ma mu\iﬁﬂr ,-LorenTE -DIFAC €Y
EN T VBT S T

I ———

Pirsa: 12080030 Page 90/101




F‘ifﬁf ‘;'—- LFm ‘. -:_. 5—’17(- ) f’h:;]\

2 Poss: - RR FINTE . DISASTERS
Wegef 79

> 2F wma Lh \llu } _

I ————

=

Pirsa: 12080030 Page 91/101




Fﬂsnr = ~Whe i 1 o T aza

2 Toss: - \E— FINITE DISASTE R
'-E" 0 Weger 29

- : T (RENoRAACIZATION | o
ESATWE PREX F=ma mu\fﬂ\ﬁfnlﬂ - loReNT~ -DIFAC_EY

e ————

o

g s
"

Pirsa: 12080030 Page 92/101




F;I”_- ‘;'—. LFm ‘. Z;ﬁ'.- i ‘.fh:;.l\

2 rI_/OSQ' : \E— FINITE 'Dl';‘ry'}TEP\
"E"O g 29

" ey JENOKN L(?fﬂ-lo;’\( ) _ :
s mu%\aﬁﬂ okenTe -DIFAC_EQ

I———

Pirsa: 12080030 Page 93/101




[ | reynmanWneelerineor,pdl - AdObe Keader

Documen t Tools Window Help

4&. 1 e B W 146% ~ == uJ

hakiNG Tne-?nanji'
E:+ACT\ON AT A DISTANCE DOESN'T NEED FIELD =)
=) NO SELF ENERGY PROBLEM
' HOW EXPLAIN RADIATION DAMPING FORCE %
7‘IT.1ANW> ?"l'mz'

—d
e

o
-\_A_/: * Fo WOULD DEPEND ON ,;'m.,'dﬁr.lTNCHHESS OF LAY ERr

AND 0LCLURS AT THE WRONC TIME
y 10U HAVE DESCRIBED ORDINARY REFLECTED LIGHT "

*LET ALL CHARCES PRODUEE
Fav =& Fuv*®"+ (4-&) A"
'FoR k=% TP SUFFERS JUST
FROM RETARDED POTENTIALS
*FOR LIMITED NYMBER OF CHARGES

TN D T [o7% 11 <A@ OCM® WL Wy 1021

Pirsa: 12080030 Page 94/101



-_!.ﬁ)m:_m:u._r;m ‘T heory.pdl - Adobe Reader

Documen t Tools Window Help
& 1 /5 B ® 146% - =t
v
[ o

W:+ Fp WwouLD DEPEND ON 42,y '%;|Tn|cnusss OF LAYER
AND 0CLURS AT THE WRONC TIME
y 10U HAVE DECERIBED ORDINARY REFLECTED LIGHT*

<LET ALL CHARCES PRODUEE
Fuv =k Fr.w“r-r (4-L.) F}ﬂ"nov

'FOR k=% TP SUFFERS JUET
FRom RETARDED PFOTENTIALS
*FOR LIMTED NYMBER OF CHARGES
IN UNIVERSE ADVANCED EFFECTS
OCLUR EXPLICITLY =? NO SEPARATION
BETWEEN PAST AND FUTVRE
‘BUT FOR PERFECT ABSORBER THE REACTION BACK IS INDE PENDENT
OF \T's STrveTv RE

Nmm ) T o7% I < Z@CBS WL ds 1021

Pirsa: 12080030 Page 95/101



(" | Feynmanvvheeler[Neary.pdl - Adobe Reader
Documen t Tools Window Help

4&. 1 s B W 146% - == _‘J
-
[ &

Wt Fp WOULD DEPEND ON 42,mq ,%a.ﬂ'mcnﬂsss OF LAYER
AND 0CLURS AT THE WRONC TIME
y 10U HAVE DECERIBED ORDINARY REFLECTED LIGHT*

<LET ALL CHARCES PRODUEE
Fuv =k Fr.w“r-r (4-L.) F}ﬂ"nov

'FOR k=% TP SUFFERS JUST
FRoM RETARDED FOTENTIALS
*FOR LIM\TED NYMBER OF CHARGES
IN UNIVERSE ADVANCED EFFECTS
OCLUR EXPLICITLY =2 NO SEPARATION
BETWEEN PAST AND FUTURE
‘BUT FOR PERFECT ABSORBER THE REACTION BACK IS INDE PENDENT
0F 1T's STRVATV RE

N mm ) T 07% U(s < @O WL s 1021

Pirsa: 12080030 Page 96/101



|
AND DLLURS AT THE WRONE TIME

- A
Wi Fy wouLd pEPEND OM 44, R THILHNESS OF LAYER

, 100 HAVE DECZRIBED ORDINART REFLECTED LIGHT "

ARSOR BE

"FOR LIMITED MUMBER OF CHARGE

IN UNIvE ADVAN
OCLuR EXPLICITLY =7 MO SEPARATION
BETWEEN PAST AND FUTURE

BUT & -
‘BUT FOR PERFECT ABSORBER THE REACTION BACK |8 INDE PENDENT
OF 1T

Pirsa: 12080030 Page 97/101




'BUT FOR PERFECT ABSORBER THE REACTION BALK |8 INDEPENDENT
OF IT's STRueTU RE
SUNPTION OF ABSORMER ON THE BoOMDARY OF THE UMIWVERSE ".f:-:'
L]

1

(=2 'K"'& ' ]r“"(ﬁ:&m):r)

(S0 T DIFFERENT RADIATION CONDITION )

RaT A) apv

VL) 4 Fav T (44) )yt Y=

:”‘Ia\nv ~MNger
\Fh¥ (= Fpv 1Y)

=14) ggr,
.HI—' {

D BovNDARY CONDITION

T Y 1 mmasttoserti P —
T A T P

st

Pirsa: 12080030 Page 98/101




ERRFUIGT IS I Reade
File Edit View Document Tools Window Help

H‘Hj &-5'_;*%2!5541-!6%-;—."-_‘.3

NOTIONS: 4) THEORY IS MICROSCOPICALLY REVERSIBLE (TIME SYMMETRIC D
2) DESPITE TRIS IT 1S ABLIE TO DESCRIBE DAMPING FORCE
( ABSORBER ENTROPY 1§ INCREASING )
3) CAN BE DESERIBRED BY FOKKER'S ACTION

4

N
==& mma f(ipi) s + & 2‘;82 2t { TS V1t sy vty

=2, PURE PART\CLE- PARTICLE INTERACTION
'‘THANKS TO  J ((%rx%p¥) PARTICLES INTERACT
ONLY AT 2ERO FOUR-DIMENSIONAL DISTANCE
4) \T 1S ADIVNET FIELD THEORY :

FIELD THEORY = HAMILTONIAN NETHOD (TwmE DIF, HETH.)
*| HAVE CONCEPT OF FIELD (% MATHEMATICAL DESCR. )
“TR\S FIELD HAS TO BE CIVEN EVERYWHERE AT ¢
mF. EQVATIONS CIVE ME THE FIELD ATTHE NEXT TIME

- S— - —— TN m D T [ o7% U(n <H@CR® e 103

Pirsa: 12080030 Page 99/101



[ | FeynmanwWneelerl] I I Reade
File Edit View Document Tools Window Help

H‘HJ \-54 % $ 2 /s - 146% - -|‘_‘J Find .
WywwIYTTYRTTTWYY VY YR TTORLT TV VESCRTBE URAVTITFTNG TURKTCE

( ABSORBER ENTROPY 1S INCREASING )
3) CAN BE DESERIBRED BY FOKKER'S ACTION

’ . 2 " .
‘E ma (3 i) el + %} 2 ({ tex- Xg>) ) xX{, X ) AT MYy

=2, PURE PARTICLE - PARTICLE INTERACTION
*THANKS T0 ¢ ( (%r%)*) PARTICLES INTERACT

ONLY AT 2ERO FOUR-DIMENSIONAL DISTANCE
4) \T 1S ADJIVNET FIELD THEORY - o

FIELD THEORY = HANILTONIAN NETHOD (TWME DIF NETH.)
*| HAVE CONCEPT OF FIELD (% MATHEMATICAL DESCR. )
“TR\S FIELD HAS TO BE CIVEN EVERYWHERE AT 1
DIF. EQUATIONS CIVE ME THE FIELD ATTHE NEXT TIME

NOTE: ‘PHTSicAL PIELD"
SOLENOI b

i, - —
ol FevnmanWheelerTh... [ ';\ - oT% U 5w "".IB" C .@ “1 |5‘ W 10:24

Pirsa: 12080030 Page 100/101



| Feynmanvheelériheory.pdl - AJOBe Reader
File Edit View Document

=JE M

a*

Tools Window Help

5 /5 | @ @ 13% v [Pt [0 | Find -

Pirsa: 12080030

Einstein says, “"N0000000000000," a nice, German-sounding
“No,"—very polite. “I find only that it would be very difficult to
make a corresponding theory for gravitational interaction.” He
meant for the general theory of relativity, which was his baby. He
continued: “‘Since we have at this time not a great deal of experi-
mental evidence, I am not absolutely sure of the correct gravita-
tional theory.” Einstein appreciated that things might be differ-
ent from what his theory stated; he was very tolerant of other
ideas.

I wish I had remembered what Pauli said, because 1 discoy-
ered years later that the theory was not satisfactory when it came
to making the quantum theory. It’s possible that that great man
noticed the difficulty immediately and explained it to me in the
question, but I was so relieved at not having to answer the ques-
tions that I didn’t really listen to them carefully. I do remember
walking up the steps of Palmer Library with Pauli, who said to me,
“What is Wheeler going to say about the quantum theory when
he gives his talk?”

I said, ““I don’t know. He hasn’'t told me, He's working it out
himself."”

“Oh?" he said. “The man works and doesn’t tell his assistant
what he’s doing on the quantum theory?”” He came closer to me
and said in a low, secretive voice, “Wheeler will never give that
seminar.”

And it's true. Wheeler didn’t give the seminar. He thought it
would be easy to work out the quantum part; he thought he had
it, almost. But he didn't. And by the time the seminar came
around, he realized he didn’t know how to do it, and therefore
didn’t have anything to say,

I never solved it, either—a quantum theory of half-advanced,
half-retarded potentials—and I worked on it for years.
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Eot written— that never struck me! So I de-
veloped a negative attitude toward the guy
who studies French literature, or studies
too much music or poetry—all those
“fancy” things. I admired better the steel-
worker, the welder, or the machine shop
man. I always thought the guy who worked
in the machine shop and could make
things, now he was a real guy! That was my
attitude. To be a practical man was, to me,
always somehow a positive virtue, and to be
“cultured” or “intellectual’ was not. The
first was right, of course, but the second
was crazy. _

I still had this feeling when I was doing
my graduate study at Princeton, as you'll
see. [used to eat often in a nice little restau-
rant called Papa’s Place. One dgy, w.l'ul‘c I
was eating there, a painter in his painting
clothes came down from an upstairs room
he’d been painting, and sat near me. Some-
how we struck up a conversation and he
started talking about how you've got to
learn a lot to be ié;\ the painu.ng business.
“For example,” he 4aid, “in this restaurant,
what colors would you ust:’ l;) paint the

Is, if you had the job to do?”

Wil'[ said,‘; didn’t know, and he said, “You
have a dark band up to such-and—suc.h a
height, because, you see, people w!w sit at
the tables rub their elbows against the
walls, so you don't want a nice, white wall
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