E-B Chavge Conj ugaﬁcyw/ Spahal
invesSion & time -reverlal | PCT Therem

(,AQ Poify aud <patral 11 versicn

5@0\*\‘6& JAUPUS O @ - Tj — ——P (go&)
AN N2
pr=p77 -1
ochon ontfo Sealar € eld C}D
ESE) Pd=4)P = be O (-7, %)
S )

N 2 P (
—N = — T 3
SOA (9 ‘3 ”) (P /f ¢)

-

1

Scelaw ]CC'O\& Qe co=u o odd
wAdev  Tngevsion

@l B onfo ifﬂec{@f{ﬁc(ok AP

@@D ﬁ ﬁ«"}mﬁ“’: _(L’UV /\nv(fr‘ﬂt)
@Oé} J\—P\/ — <4J‘~4~4>

— 156 —




[~ pector Felds are cren) tudev IMUeKTd-

cq. 52123
~ ’“J‘ N -1 ’“j . 'y 7
@O:?‘) P = (F(—H P -~ —F [‘Y\(’H L E :"9_&7‘\
oxia] vector
(302) 6 @:‘ (T }f)‘_q: é3[~F,‘r\ as B'= (ﬁxﬂd
palay Uectw

~
G\C,L?@V) OV\T(O b?~£p OV 74@|o( lV H 2

(e vocoulol Iike That fn Fhe Dirac CC@UC(JQ?W

afl femc 79fo\v\£7[e;(/vw o the Came oay turder

oevs /iy ! (Limiay avgumauh ol R Loreutke~
Ihuaviaue )

BRrB o G B e A0,
= ,79(}{/‘@#~m)2/"/3ﬁq:0

= a A~ 2
(303) d’/u/ﬁ S JLNVKV
(3(0).‘ /5\@/@/’)(1:6/0 Pd/J/D q:ﬁa/J



- \ e
l.e P = cjcbg/o P =
o P Spingr fiddy aw
(31) DT S 0w | e o odd

(Ohod ¢ Fhe acbon of ”)? oty creahon avdl
Ci\:\\/\(‘\q(l&h\Om opciatons ©

-=-)

K(=TW - Gocdov Coolav 'FC\OIK

7Ll’H.AS A\ A T n 1
Poy P = 9¢ &7 Pown e
(3’(3) NN A _nN P A N CLﬂ
PcoP = 9§ C-b Momanks.
ok




A
M
AL

Newloevse elm . fied
M % - '+ _ 2\ .
PALEHPT = = AL ([-Fd) Spskiol
Cumponcuwh
C'\\/C\,\\&r DO\d\hQGJ\\C’)/\ (SW‘M\GV 1o ¢9 )
1 <—\< ~ ~11<H)<“ A At lkMx“>
= —Z P — cC°, G C + & c
_ i b&
big=* E?Jf? . 2.4 b
X S EF -1 Q e ~ \2-"
UOws Fe P :‘P;—_D_CG;«:':J 3>P
&
- _ A [= -
< > _
-9 2 e N
- C _ ‘
2 divechan @
PmDQﬁQh Oy
= ~ -~ ~ 1.
) N - — . PaN
<31<f) | Gy 5 Poo= Gt 5 cnanger
| 12 - -—L
ownd civeulars
pUiai2ofvw
“\
U Divrac ficdl

Pw (e ) P

'_?/WE(‘L\(_,_[__S

= ?/T;\ a/‘O Z(;(”F\ﬂ
(C Do Uk ) i
+d 0(— 13><: WH>

A9 —



Di(ac Se\n S Buh U Ob(c‘j

1Y UCR S = wulks)

(31?) |
f\\ —_—
e O (-kS) = -T(R
Th&#& N\ \ .1 A\
i = nPt —
(31@) P Cb,& P '?,2;/“ C—hls
N\ N R N
PagsP - =95 A7 <

fevanionic povbeles and the atsocahdd
o - pavincle) have oppatif Peen Reg

Pogn xtHe s T4 Porrt 8 o Quwame N o
R Qe ‘c';i xe J Ha
(33) PL@E)P = 2(F) M
than L F) mwt be a Ccaar, Ohnch

excluder cevtamn typer of Jnshevachon

(ﬁ thic mecaunl Flc pﬁtﬁsfz—@ ) s the Launc
in a QPOIKQ//{L{ Iy (rerhed \C%{)X@M ot s

— A4 ~



(B) Cb@fﬁ‘@ COQJM@O\#OV)

Trontfovm & Wegahve chergg $oluboul Hu posihe
ey So(uhdus cwder ¢ GG o s‘(aw Of Chaye

It can alto be applicd Yo enha| Fclds aqnd
shoold thercfyee beticr be called "fdd

mmdu@mﬁcﬁ/\“
Ck)c‘chM@ lelafcozg C’om\j‘uaa%}yw b@ o
@(@()M/\]FOVE( é\+: e
achun on o calar ficld d;
(39) C CJ;(MC/Z\ = Qip C/P5+(/<)
SN C/\Q: T = Q,(CP — Tq

Acon on a veckdv fad A

—
M N

(329) CAMC = &)

~ S
NG G LIt P’\'\ef‘(

-1
owwCh Cfc — -




ccbov on o bi-spivor G W
/Lf(?w Y dlé,fwlé the achon on a ﬁﬁ&p;ww O

(QnSrdevr (npn- Q\;u(lu\hkdl) Divar Fdd v
AN exfemal elm . Ld

G2 10y ¥ = (o[ 1d; ~cAY) + et Bm) ¥
This Cguaﬁ\‘@v} has G\Sawmc-ff\@
(322 U — 2.;J”C — g_B 'h,)j& B:(ﬂ 0)

C _— 5 p— o - 9
@23\ — —Id. O O~71 O ©
. 7 O 0

O
T -1 2
C = ~-C = - C = —
G| = = £ - !
-~ ~ 1
C ;O o=t CRCT =
OO - M ’\p‘td (C')\mp[cx (Ov\duci(eeko C‘% eq( (321)
Lot Fa C[S
_}thfjc.\ [D( (9 Ne/%) +e A +/3vmj 74
c ﬁ"(‘m

’\9472‘):@(\[' (~i9\]' +CIAS3) ——CAO—\—BW\) yC



owch is Tdevficad {9 (329) woth <> -

Thos ore defive

Gy |CwWC =S CP w” -

noke that 7= Q;_*)T [313+:

= The fer Divac f&C(mV)ﬁ«cw IS tndaraut
Lnd.Cyv Chavﬁefdvuuaakdu

(32) C L\ CT = L(x)

(ohad < File achion C%CC on anudilaiidu
anch creabou opevatore ©

('\

gp et Gordou Ldd  (Ccalav)

remember © @CK\C = Q/ (_pql) (<)
< 1 o 1:,,)("‘ (‘-\3 —Hl(/“)(/“
= )Y e ( - e cpe >
C’:Z 1 3 <0 — C(,MXM 5 i X! >
20 LE



I.c.

(3274

C inforchnon pgg?ﬁup and hcaqh' ve c:vxcﬁeéf
Solodas Goaifhout chamc@kv\ﬁ, e Wowman Tuw .

—

_—

A elm. G (vector)

— 1 —

ANC = A (x)
te.
e .

£Z [_1, <8alg’alé_[kpx @j72; CLV‘”)C

E(;L Z(JOLB ‘ D ‘

= - AR

= A 2+ S

<32"Z) C O0pAC T T%ra

W Dicac Gad  (bi-spinov)

————————

E 4w

R 1
passRve. ency, R . (s)
Saludrcus & u({o_lg\: /_E/fvrl:\ <d—;~h X%

— AN~



WLP&V\W 6/\5«{(% ? ?

Shsion 1 D= (Gm | B Lt

—idy = (2 177> =547 ;

hos e {5 o —id o7 % (9
C B v = [ew <-)a 0%) S

A
—_~ (<
Zﬁmﬂai$9%>:“

e = —
C B OMES)= Wlks)
(329) o _
C R W (ed)= ¢ (es)
¢xdnomge I posihice aud wgakve cuey e
id(u‘n\cﬂusﬁea& n Kaw @Ovdcjﬁﬁ‘cfo( d
SO
A AT S v | = —]k;\»)‘ﬁ“_
— u[b\gzé Cb\g
CYe=cl r;z;_(

— T M A T+
+olesy e 4 ) C



S
L.s DEC .
‘ - IRV Lt
P Wl
+ 05 (B S)E db&)
— nC 1 —~ thax™ A4
—Lw ¢ (UU&S}C " Crs
s bel® N TR
+ulkde T Ag e >
’:3 A 4 “
_ . C g
(330} C ¢7,.C ) e
330
N A "\*\-: C A
C O'\E\gc %w Cht

o QED is muanaut pndev cl/\af%e @VU‘U\ans‘dv)
o appl Cahdn erxample
Pousthoniuw d\czcca%
toe. ool seo frat REQO a\gws Lov e

aurihi ey Of au clechon tntuih et -
PavBele e posityay

— 2(§r\(r a/ %UOUJ\'Q

posthontum

___/((fﬁ J—



35, Léisy =

2 .
- -
posthontuw > ,ISO (s@ - {(&r&
ovh ﬁaww’-‘/‘c

C:g-u&\l\&w\/l atele ol PO hoviiuy,
’\+ ’\+
%), = 2 4 e Chidl e 1O

35,, <
= (13 A M
‘2ﬁ>4$0 :S%;(JAP €(P‘S'5‘> CP'5 d\PP‘—‘\ o2

@,\/\(’A N

C\p> =% 12D beore dacay

Syu c\g(x‘;\/ &GC@% Y4 Ovui \’WCUJ*G p(ﬁ(ﬁ@"lb

G\V\A AN
CLO&,ZLE"":—-@\1 - H o

gf gv\au«&q
) C/ {Q‘/q — Q /\> ’2’/4\ CQ_“~C\, CQQC@J’&

P plet Pog(homwm S,] — 3 CS.?/ﬁn..)
% g(:u@x/\{cy
S(\V\CQ(C‘X‘ POS hon (i Ky — 2(‘%(6&?.,)

& qrads

—1%F —



CC) Time fevedal

e —-Sf'?
Kwme  ovoluton opevata N =c T

(39/1> T [;{ 73“\‘ - (\ ~
Thoos T Cavw\(ﬂ be Le\/\nlcﬂ/g }
= QV\{‘T\—LU/IH‘O\V%_ Opel/oic)\/

awibary 1> = U 1
£H1w) —> Ludluwd= LPlwd

—

aN\% u\r\;faét %Y — ] {wd
(225 {1 — LThH(T¥)= Gy

(.\

sch at o \va}at/cg( Pt @mplex Oviugabs

( 333) T= (K K= £
comex (‘U[ﬁ U@O%(

achhon of :I“\ on ® Scular Geld C;E\

(3) | T PrEnT "= 25 O (7t}

— o




e

ackou & T on o vects Geld A (Rt

\ T
Fwe rcuevsal  fevevSee cuuveut d\,—v ~\]”

10 mahe GED Muanmuut andoe Pwie ruvede/
Lre Shoold hewue

(235 | T AYrs T 7= v AME )
batn AT froan =g . (306) i
1
.-—-(L/H,/ - C \4-’1_4>
REHON OQ_’T‘ own bi-ypinor Feld ij/,:lﬂ

“fCJ 1’)04/\& Diveace Lu @& NG AU /‘vs(/a\n\&\d e
BFwe (euevial (evd+S_t) (e C[/\UO%{

f\

LMeve

(339 1 =<3°

T~ p. a2 3 O I
g/ - ‘d/ Q/ d/ G o (4_ )
Fren . .
(325} I L, (FOT = Lyae (F-t)

— A4 ~



“\
scfion d T on s hilabgu qud creaho
Ope(cxw)v&

CE ket Gordon (ed (Scolar field )

T CF(F(H T "= @Ip ¢ (7 -t)
5 A [t g f”‘

<r&mcw\b€\/ o TiT = - X

T % —tleax
e
QCP " L3 B B

—~ ~ I
(Ohewe 0 have ULsed b = — 4o C@VV\pcv\&afP —t"
S N —““MN

~ \
) T o E t?/—g Ay
(%0 T Cq T N -

Trme fovevial TeveySes divechgn 07( A E U

as \Cgv (P@'VSRQ’(

— 4SO —~



-
CJIOCT?" SN MOLU&Q_ mady 3 “\~—L ‘o C@\My’)cwsc[rc
=t k,u\)q’“ |

| 1 2 K = ) e pu ™
= Z (Cb? )(T 8
b 12003
-2' ~ N lk}vXM)
t e~ ] T
- e —7) A
(onesr b bsed T T = @ﬁ
de‘ T ;TF(‘: —i
{)L.&w\% civewlav V3©|&\/\2&hom Dasi$
— + —y +
(@5 - -
b
i 2 .:"q A\
(34—0) T OE"i \ — &-—E,i‘

7"? me Trevsol @%C\(VCOZ{Q[/ p@‘aﬁgc& (3[/\27(@\,4&
[RUevSen VV\-@UV\QV\‘L(A(/]A

— 451



W () Dirae Geld

heve e have 30 Gref fnd Hhe scBdu o the

—_—

| mobr g (339) gu tue br-Spincvt,

—_—

After Some olgebra one Gnds

aﬂ\

— ~s \%"S
T ou (b= (1) T W e~

—

8«

1~ |

:\_ N\ 1 - M .
Thus from T W(EAT =0, T ¥ (F-4
T2 1 - kM A
TwT =T — (u(b(g)e " C
E(Q{LF;’L} b S

~ hoxM T+
+ O (8 ) e d«Ep&)

whae we hase waed E—>~E O @wmpenlaly ~Z
avd 2>~ jnfhe Joxh ine

1S 2 —



SO A N e /z‘j—g A
(o) T Cpel =077 cpae
“ SRR N T4+ %
_ _ ~- —_ 3 _
! db(gT —— 1) &_b‘._&
N Spcd(wccc\\f(&
A o N\ 8
e
R P

Time pevevsa| revevses ymowentuws aud
&@7V\ Ganck cda\\w\ one Minul &‘/8(/

/D) The PCT +hecoram

Jf the L&cé«f&\nﬁ_e c&zwsﬂ*z Ot a relaf s e
q;\/\@\/\(l\&w\ \C?GKO( ‘H/\COVS (,LOVZ':M{% 3V\U&v§au6‘ﬂs
IS hermiBauv, novuma evdeved and contasu

Only (&84S quantized accoding the SQiu ~
&fa(ghgk\fc Hheorewr | they q

A Aaad

O =FPCJ

JANGY &&SMVV\€+(C€F ol e ‘H/\GOW%

— 453 —




AN N AL
0P T =1y P X

By | QWO = 2 77 ¥ %)
O APENG "= - AT

Cc’)vwscg(u@/\cam

Masses @l choble parficler avd anh -
parficlen ave fthe Same

e sowme holde Lov s fable Pavitdes
thot du not o\cccuq Wy Stvgle-pavidcl
Shaber

P(f@@&* {Q)‘/ fab(e P@VL\\C\CA

padite  HO = B O E. t\(m2+k2

sh- K= Enled  E, = (FZore
p@\/hc(ve

pct . [oH l=0




