J nlexact mj 7‘56&{6

/60444 AE

en tenaclions

(]

emha/ﬂm 2 T HNobsexvables o, 1"
thesry
Wiik's Chemim] AT ]

utonaction £ < Vorlicea



Posscble interactis 24

caamlcg = /(oca{[f"} c‘l’(jﬁ(x))
dowunlz — L i Lotenlr mvaruoml

nemot malisa bl by |
[£]= Gevt [¢]=GeV (w]- Gev 2

‘ comech AJ'MM(an 3 Témorma 43¢£/e
{ too many GeV % Non Tomam,
boo few GeV > Super Tenam,
all tenovmalisable Cexma ( «f £ 3'5)
A%’ or ){f*'l’)z o Heggs e’??gl‘ﬂﬂ . @ED
J f‘/’% e Jukawa j(ﬁfﬂﬂ)l .. QCD

e fa;‘;b/i/‘ ... QED ﬂFA'JFH, . QLD



G auge imvauance

)u(x) — e"‘{"’ f(x) Mocal phase

l H/‘ (x) — Al‘lx) S FA{I)
[j),t 3 ¥ e A’;J Geasage Covartiaml

deavalive

> idexaclong Cheory:
L - Flirs-m)y - (9 I

non abelian

J\r
¥ s Nl ¥
: P £ , ; ’% : > N Gaufc Sacdals

” n

maluces



-» €vo (u'(‘l.on

G,w'h' on

ot ¥




S caél’ah} Czodd Ldeclion

g i V4
B o dN = Fpo
Hlut density  “umbtn '
eminT cm'3 e:'. colliStoma

e cwmS omd
f 3
dnN dao
8*p d°Fn 3f 434 Pn

C Lo dechien



T fen T

{<h...1=,; | ko Ra>. = <ppu |iT |RaRa>

= @mt 67 (k,- oot ) ey
x (JC %;raruaﬁ'm
A

mvanamt amp-&'fudt

an b(h)/ - [e i kdx/ = fd=~L

o k=0 L'PS
= l"—-___-_7
%) 2 &P dh
= : e
;)ﬂf //(fll) J (khn’/:,ul') /"ﬂ/ (1’17)325, {117)325”

;//7‘ do 7 7 P = 2Ep



5
dor = — T il ‘c)flz

3
28q2Eg [V-Va| 1 (AM72E;

«@mt §°Y (k- Bt )

222 cm. frame:

. B 2
-—é-s:‘ - "3 \‘)t'l
a L 45,‘53"’A'Vs| (AT) % E¢ pa.
2
.é—g-:- = __ﬁ!——?_ (t'a(&\h.“l ’W\Wh)
afe GYTMEE

_ \ A,h 2 L N) b‘-
;\r T ZMa 1}:(2«)‘253 (7 am? &7 CRa fot)

wedbh



Evalualion af ST .

H = H, +H_4
Ao dmja :g () Iq/)-][[.l/>

j(d‘hb“z : /f(t,> = /',/(['~0))

lat [O H]
O(H = 0{/':0)8

ISy L —CH ¢ &
]’ttaa(/bﬂ'l- I)l/(l')’~e st /f/{o))

< HE

< Ho €



g lEs-wyy = [0
[¥(E=+2)> = S|i> = .{Z 5;; /£ >

(2 pe)> = H () (¢8>
futwcbwh'on: p
H
/)’(")): J€> +[wdt; ':

¢ ¢, A
- /f)-f\/dé #Z[ )/¢>f/a/é/a’é .'.I:E-;__(é')_'t%ﬁ)/)‘{a»

E) 1y 08)

(4

too ¢

Exa t‘n—l
S= 3 -;': f dt, jae, .../Jt“ Hy (&) Hy (k). He(tn)

h=0



+oe E
:Lodt‘I \-lI(EJ H;(el) AEI
- 00
‘e T &
= 3 ja&.!at;-—r H(E) H(t;) s |
t2_< t\

= T e (~ [d% A (>)2)

{ GO »
> C0 [t d% T X A0))
xX



Weck's Eheorem

Every T ,bzadu&f can be wutlem o1 teems
a/ noemal - ordered /bwdacE

= '

j (‘t f/u. ’(,w Lo *:ffy/ :++:= ’ |
g a A=A+ A~ A S T AR T O A
=P+ P tpdl = Fpt ?—4«-
T il ation. +FHY

Y -cevt = [yNep = <olytior
¢ -9 = [4547]= <oledlor
T (AB)-: AB: = <o|TAB|O> propegate

= AB
ek



L‘l(eoum > Aem over aﬂﬁcddt'o‘&

Conliaclions aend roimal - craln
fhe Teat

T(ABC..x92)= :ABC..XYE:!

4+ IABC .. XYZ: 4+ ABC.. XY2 ..
¥ ABC.. xY&: + :ABc .. XIB:.

+

Exmﬁfi ZI(x)=;€J¢(x)7.H \lx)

/3¢ sedlor. ete” — v
‘ %uéco/JM 6} # = omentam

Cowaerve b1 o



nd g i el
2™l - - S5 [ A = 8

Az FAgt), (FRIY),:
S Favn (A, Fhce), (FAY),
N (F a'“('-\’).(;;‘"f“\‘)z.‘ 2K
.,ﬁ:n.}..— (F l’-}-{i),li: Af¥)e: + :Liﬁ-xh.(*?ﬁ-“(ﬁv

+ FAENE A O

+ (& Ax¥), (FAEP!




Propagaton

scalax <o[TPELGo>=D_(xgz)

%
Solalion <f (ﬂfml)j) =—¢ d )(x..})

= Y4 _—‘kux
3“m1/5,&¢£vn: Dix)= [ pex) €

(27i#)7
> (-£5rm*) D(R) = - Q(kﬁk
Fowver back : lbalu at B =2 /Rime
—p /bww,bﬁon
n__n - dko_ : e"’k"l'L
e | ea)? (k-wr) (k7<)
etaeded . TR~ B e o
ey koo F ¢ >o foouti'cleq

Feynmamn b_<co & £ <o antiponlidn



1\

\Va .

D (k) = i .
REmE+iEe
ALl .fw(da oLCJ (U{Mz) ... = O

= ﬁ/['t’“y” e _dame demoninalor

o B B
- 7[0«4114‘0%: <C1T‘l/(" ‘I’(j’l"’) = Sp(x'J)
" (F-R#m)
»k — £ _

. photons: <o |'T ARG Az)l o> = D (ey)

P o4 |
DIR) = L (feymman
4 f"‘J‘)




Explicl example : ep - ep

1Ly = lep > P> k b ;’< o
\f) = \QB? !’) X }
e .
5 |
34‘=<|>'g'['|"3‘-,-’- je :I';xi‘%_ AP % [e: +’xV+FA, d:iLFW

s a’u e v/lg‘,a T1&>

RS :
el R A & L
e
_ e PF P s = 46 [pk>  atomel

KFEIFE = < K1eF™ W(p) = <pFI¥)

CP (-'—::Qg (d% d% [T 2* u(p) <oy "’lonu)x"m)
o~ PR ..(n-\n #



- @ut §M(prpr-kl) GO [aptu] 2O [ yv]

(/e+'}-‘ﬂ'f.
;——_ﬁ’__‘——-—_’
X2 4«» X & F = _ N

2



je;«mm wles S (A

£ x é‘md Acnes !

-
AC“M - -, *‘?’ 1‘
‘ — S
/aau'om s Vv lq,s> w(q)
— L
S <q.slY wi(q)
EP=UAPT NTT A ()
mmm{ & P la.s> i)
et
,i',S(q)<=> u’(-,) /4 (9)(:) U ['?)
s iy
photons A &G ARl
—









s
1¢


cudell
Typewritten Text

cudell
Typewritten Text

cudell
Typewritten Text
'


Remarks

No time axts: p'

kwh' =kx§ RS : k>/<“h'

p P’ P 4

czo.s:o'n} Jy_pme&;: : 2: wl.ticmz&:fagr; —7

AT ::’:}:";, clestic epe
p

S(p, PR K = -Ni«, o





