Q CD

O Uadn Lvm C'ﬂrOho dyn‘ah?c S

Kv ?4.‘! ’F; H‘ 'ltnri'n §O0w ba: l(rfu,[f

den storkd vixelverkan wmellaa kvarckar



QU%n{um C’nrauo Jyuihrcs i Qtﬂ

@ P7 siwma sitt som tor elekbonen ¢ QED
ges  de~ kintdiska erevqin for e~ kwdk 3o
{F('i:nJl Lﬁ1r1n1?‘in:

o[,ﬂ-: i er”z,,%’— @Y =P (P, -y

. V'l' iﬂ.‘l".lr“ wv 1{“" kuirkenj vﬁ‘q’l:wk'[?frﬁ ha ":f{

“colove” kom pontn.{ ev

. Y dav ?rlErg och ¥, Wa In
Y=y

—

‘f—-knhrpnen-l-: Dirac SpinOrer,

Yy .
) WINPT | 1 SO
T l_.?x#)pq/ = (yr \[’ﬁ lﬂ‘) X*""'bp q"] =(% Wa kﬂ-,u) 'l"'lﬂ J'Pg
"’h "&p ?h

= ?r U qig XP)#% +§;b\‘~bp Y
- __ % L
AR AR AT LR LA RS L
¥y




@ Vi vitl av wodifrers vir Liqﬂ%’f!ﬂ qu g3 atd
den blov rﬂﬂfr1ﬂ+ vnder en ldkt'. SU{E)

transtormadion

—

*¥ —r 5[:’ dir U=U(F) esv(y)

® For en taftattesimal SU('&) +vins formn § fen qi‘ﬁtr
214 S

. EBn 5'4-“.1"1 ("{E‘nf'l:(“) fu( 3) | PTYRE ) ’l-‘-—- ’F;i ’Fn'-\
den i‘n'frnr !'-CIFI-.I'.@ fencem 2 t+ U"nt p? '!"‘3*! *'Orui'“‘mln
n afnqer eeh lsba naeo ty det gitles 34

eﬁ = lim 11-%‘_&)“

h=hba ™
@ Det vl 327 &n athh] SULY) drrema firmation kia

3
i9Z, Xi3Q;
v

shvi vas  som

U =

i7r ﬂ‘ 5¢ en paell kea toat (hur‘[fnq!‘&lnfhﬂ"lh)

XY, ¥ .- ¥, 3¢ viltiry bakbioner som bever 9 ¥

de, 22 ~-Ay 37 Cell-Mann matviyerns

s 0~1 © loeo
A.a-(.“ Mzl o0 e
EFOU O 0 ¢ — - o o2

e



@® Fir 144 13,-3 &1 SU{‘!) favarizmt alFr vi 'k’!f#nn’(
sebsdidvtion -

% .

dov vi hiv infort 1lm £314 potenia ler:
9 2 i
fos}"# Pfcrr(’#r FI’GFI

& ﬁGiu1; lednsFormationsn v desse poleasaler bl;,

G _'}6 Ey&‘ﬂ;zﬂkzi{qu GF 151 8

mze—— =

dav f-‘jk S reells koastantor (ihe Su(y) stveeture
costaaty) som qey wv [20,27] 204502,

I_'ll'l !; ;f .F'.:‘ = ' och '{ = .r|‘tt {“‘ 2 *‘.T-‘t {!“t T - z _L

® P; S3mm) I;‘{"l Som | GED i‘n‘“ir vi % !‘l\r:l‘ln
Fitb~styrke dearover (G e';"’, c;"‘"-_*. é,")

G‘??: 3”6‘? i q:: Z {ijk C C

121 k=)

® F4d4er 24 had wodifierad J:# £5 aH dea blen
“leca | SU('S) f]hu,t favariant “ 435, i kol l-'[c/‘f‘

- L . -
Lo =¥(v*y =) Y-aE W Y6, 4366



Su-nntr?hq
1

E L?qnm,?'en £5r stark vixelverkan kow
,fl\?'ll}i 'Flf;-\ L:"f!hlpran 'F;r‘ 2 “'['t"“ k“if'(

qenc— filjende operationer:

:9 ,u‘FEr G‘;J (dar i=q._. i') och q:ir sebiti vbionen

dp—> ¢ ieS 1) 6}
j

I[-) Indor " 1he (l[unﬂ {Tald-lirlnq{'fn 'I-tn;g,-" GJ:"'"" [|‘=I_.?)
G = Y6~ 36~ 4T o G 6,

ET) Kviv 2ttt £ 3v raviviant vnder € “Lecal SUL(Y) opwrt

'I‘f!h 5 {'Ir'm ? '}u‘pn“‘.‘

: =309 2

gf_, o 3TN Y dve X500
G G Q=T TR X6

= 'famz ?(‘?"#‘“W -9 YA ¥G 32667

I ' LA e

%r————" RO S - X —

l 7
>.g:nwm




G W S

Ele ktve VAL vaxelverkan
(6 l-'“ln.nw ~Wein l‘:trq - Salau wode lltn)

@ Helrerded se boken 1.1

® Kobayanshi —mukiwa wxing e bolken ¥.2
@ CWS-wmedelltn se boken ¥.3
@ Hiqqr bosenen se bokewn (0.3
e wt W:?n'* bosontrna se balcem E.14¥.2
e

Crind Usitrcalng se bolken 0.y



Ele k‘l:ro Svae Vikt(v{rki_g_
((7'.3 Sl\aw — WE?A l;)h"a—- Silﬁm {(arfn)

“H elich {‘yn

Ea P‘Jr{rktL med gpian  S= 2 kan ha
SPi"nn kviatilea §,2 +Ys och =2 , Dir 2- axtla
3 e 10447:&[-'1 rf'(lm“n,,

Om vi vil‘ilr i-iltln il s H v plr“l&tlﬂs
"'ir{,litf‘t—k’l'n:ﬁ, klu.i'.l 5; "‘l?r htlt‘tf!‘t*:

A AN
dvs Az-"j—;-ﬁ hae kv:nf{'iltﬁ At*é och -—%
Pl

_—

(d;r : ;r ir:"n-l‘|‘ och E ;f‘ faf{!!{m;nqaln)
Bu pactikel med f\=+$ kallas “riqht handed "
En pardilkel med 2a~d kallas “Llett handed”

Bn elekbrons Dirac sp:nrr* Kin delas b"p i en
kiil'l.rk;n'l: ﬂil‘\ én V;nﬁ*ffk;n'l‘ J{l wed hi‘ilr ™"
. lo

ﬁp!rg‘l":rn !9 = !.ﬂ !l El :K-_".‘ ;( :;)
oo

Pe= 4 (L-E) G+ U W) Yem 4h+ Y

x L - = [ Fln
evtrings 3¢ bar2 viesterhantba
N l*"”-" s t".t‘r

o0
- 000

o

A'\‘I‘;ﬂlwtfrnl-} 7~ bar? l\??tf‘\i«*& *‘h & (kﬁ.
v -

Y



3 So-w U":qghqipunl&'l: T GWS viader vi en
L:cjf‘}nq_i"an +ov m2ss 652 fermigaesr mtn med
v:'nl'ﬁxrkfi'mlma ”PF‘,‘LE doe ¢ en vimrterhiat
och en kFo!{r'n':n{' del:

.{{ =] ?1‘("),,{*-? Eﬁyf’bﬁa
din '*' *._'"*R

° UPP1”“" 37 o WY woeditiers cc.; 2 214
‘lfﬂ Lll\" tavirioatl vander €wn

"(pr,a[_ SU(Q)LE u(t) qvqt ‘lr:n:{'ﬂrm?{i'rh":

Y —=uvyY & LESUQ)
2).: .
SU( )L {*n__bsg& U ealtu li'r;
e VE LW
U(1): {T-_a’g'-ﬂ. d3 b ;
‘.%—7’ Y Y Vs f-',x %

o
dar q och 1' e reella konstander (h"lu'm';lt-ﬂm‘l‘anhr)

Il N t! ' x; och x‘ ?r u\l{'n’i knk*fﬂm!f S0 h&uf 1\!;“
‘r. .!\E' ll."\ :F"} *fr P?ﬂ'li' hi‘lr{;tr

Y 3¢ den gy hyper Lo JJm'uej-tn

i ( :FII-'I 'I--; ) ( iT| ' 2 T'l ] T‘}) ;f‘ Jt‘l‘ ‘I‘v'#qi
Tsospinned

o -1 { o

L=(N) x=(37) v=(3)

i




¥

QG.D z ¥ ;r [ ﬂ:fit Spe nor *: ?1

Frye
% I-L-L.E)

ir Divacs pradver.

!ﬁ. [o o --§>
s
Gws - (wU\ "% % - Tﬂ- div l'ru ﬂtlﬁ
%5 LARUES € ‘lfd_ dv Dinac
- ! i > . Speagviy
TN '
%* !n - IO 0 = ey dir ¥, 2- eq

Dieae Sprm e



~b-
I »

b i

"—‘Y_J
wi

s B oo B, N o o0 =2
Ql' U « R 'l’l © 0 %
a0 . . N, g - g s

nv}, de V;n|‘!!rh;n'l“} +tv"l-.fﬂhlr'h? tU h3r en ﬁﬂ}’t‘ﬂn

dlft'-l*'{ “L‘ E JQ ka.1ll" '\;ﬂ*l {11( h}f &~ II\~1 [lH
med =0,

® Laqringisa tir den fiah lggben gemeratioonts kaa

Wh S skdivas  som
&z (?'Ql- ¢ -e-t_ ) (;xﬂb’) (::L) + E‘.‘ 1 ]'Phr ER

@ For 1 gira £ SVR)OUUL) Tavirivat g o Filjaade
Su'n‘!‘?‘l'vf‘i'ﬁ\:

3 v
Y =M i AL + if Vs,

det ol 1?11 vi inler Y 'Fi'lfpﬂtnﬁltr:
W, W, W, B,

3 . 3
b2 s wpd gl w, wy-i wy® suf W Rwy
0= Y UNueiwr Uzw, -w



Ko lo'ay aslf.? =5 Maskawa S miXiny h?‘{rf“j_

Vad betyder JL‘I“I‘?? (¥L= (::'
L

-S“?f‘ : Kvirl‘sﬁﬂhti h?!itol € ‘I‘Tui{‘ﬂ'nul -fr ?A":! de
$%mm? SOm kwrk‘:rni! !vhli CQIn'I“n'u!{ﬁ'ﬂJ.
Det fans en m2irdy (Ktluyulu"'- Mk w2
uﬁ'lﬂ'lln) med vovs l\i‘ﬂr min kin bestmm?
de w9l eqeLa 2oty A den B'n wmags lqtn"‘;‘!{r‘h‘ﬁl(lq_

d Vod Ves Vi \ [ d

S' =| Vi Vo Ve s

b’ Vu Vi Vi [\ b
t"""-_“‘r"'““"'”

0.93 0.23 ~0
~0.221 0.97 o.04
0.0l =0.04 ¢€.99

L]
dvs ¥4 = 0.92d + .22

S 2<0.224d + 093 s +0.04 b
b' = 0.01 4 - 0045 +0499

eler {J' € €036, -d + Sia 9,:-5’_7 Se Ll:fli.fn '“P 3.3

Sl 2=5iaf-d + (s B, -% ‘/

| dir 9‘_1: Cakibbe vl‘nhl‘lh &12.%°
: J—




@ Vi catir nv 4 ‘H‘[‘!'s'!yrht tencorer (W" IJ, '\v, A B‘“)

3 3
Ay
WiT = Ywi-Ywy -a 2 3 € wiwg

=1 K=y
2 Xp" -

o Lil,r'.lnq;i'n kan ne Ikrfv}; §0m

’;: & A P(;, +.3'z.t W'*-Q!YB,,)E[;’ +1!|.’¥P(h +ig'Ly )(';R_
-4 %

& pv v

. ﬁtun? Li?rinq:ﬁn Ltthn’lﬂf ht.rr h:nl?:t *n-ﬁr'aﬂlr

virelveskar med masslosd qapqg“ besontr , Her

kimn uvt bfl&ﬂlﬂ V}K{lvl-’kl'ﬂ -nl-“‘lﬂ 3 i 1% ’if{' ‘l.b"'

Svar: Ded fians yHeorligqore ettt €314 ("Fﬁs‘t?l{-f{-)
somm ger vpghas 1l e~ process som kallag
e Spqn* AIneor s s‘rhht 'ErY brealesn 9 T

H‘f‘”) f3cdet 1¢s W ta l"‘mjrﬁ;q dob ledd-

P = (‘l’ =44 YVl
1-':'-5'- '{":I



SU“‘HEfr“Cj

En Laqnmlhq tor L[&h{fﬂivﬁl] v‘;lfl\f!r kan lﬁ!llﬁh
masslgsa tevwion e 0ch wasi G52 qivqebosoner kaa
195 £fa Lagamqion BV 14 " mars 5y Fermion §tnom

{-7[-, wde opta-l fynev™

}

I} AR S Bp . W}: : W:l W, moh Q&_‘r wb diltvitontn

oA pp‘

]D lnfse ’i?lftivrk{ Yem revevre P’pw{ W, | W;rt W,
R, w
B =8 -)8
v
Pr f\lff'"hwr"‘ q ZZ E;.kwr“f:
T

m) kf;u‘ ‘i{'! ('C ;f ;'-nu?qr;'iﬁ‘ uth{ L ¥ s ['tll U[I)QTU{Q)L

f vy £ in-xr'ftrmi'!c"uﬂ o

Y —-v g dir U Evli) 8su(2),
B,—> B, -3, X
,,—>w,.-a,.x "9 Ep W

=
°[L= Q ™, % —QT”(QI‘T'Wi-t 1!4Y5")$L B, 8" 'I-ZW' ]

tf-“.L = E i, !f 'ﬁ\’”(‘.\ 3 Bﬂ) ‘¥.. - ﬂ[B & *ZW' W"']
"n—...‘_ . y {4l - ]
V W ____..'l-




» “Lor.tl Sv (3)._ 9ivqe tronstormation” s
I:H_ =¥ L_-{ q'll..
wn — WR

Y L9

W(Q),

i : - o §
Wp——) W; - “,XF e ﬂ_izzfi‘ik ‘Ia wp

2) kx)

—

X Xy ¥y 3r e valdeio reelly foabibiomer som btwriv

@ "Lutl[, ut) qleqe {rnformadion ™

Y. —>uyg
. Uy
Ul | ¢ —>ue
W, — W

By —> B,~3 X'

il ‘L
dir| U = E%x'zv

och x' 2 tn viltei veell fubdion sgu blrew 30 3



£ DEA ny L?qf‘?ﬁq'i'z» Yo 4?‘1‘ O m2n ‘Fl:?fv'[‘ﬂm
"K_ och .ﬂl Jﬂ}‘fidm hayr etd l"u“ﬁ{i{;“ I

‘*Q: "'Co*' £1+ g:a N GCS

dir & ir dea Lograngion vi £514 fom ot
{;‘f‘ m2ys 1353 {ti‘hrﬂn-ﬂ" acl’\ qwlﬂﬁ'lﬁ'ﬂfﬂ

8,' bfiltrfutr vi&t(v&f&in mﬂ[l?n ﬂ-.‘.ms-fi‘[{g‘l
och termivnermy dus qer m2s52 74 termioatn)

i beskviver vaxelverkan wmellan Higqs $3ltet
2 och QgL besonevn? l!u-i qer M550 2+ J*’“-

£ beskriver Hogqsfoldets vaxelverkon med
3 siq r]';lv duvs e m2539 >4 Hf“ﬂ'plﬁﬂ'”"fﬁ.

| £1=-GY(QL(P wk*‘ q';ncpﬂﬁ)

£ 0 v THTWi4318) ) (Foig TA T +i41Y#) ¢

&3:“ -Pa CP??-")\(?*?)Q d;r M och A o +u?. '

| o kenstrader som qes W

l Hr-:j15. P}{'l‘i'l(.-t,[h! LS RAT.
- Y2

: i p‘;\-

H

Hrjq’i l:m Sonén



Med Wpdlp ov ‘t-‘t kan man visa At mayy-
EQQn'{;l{ 5'|;'a den 'Fa' de ) STV qlqt Launfrné

a¢s dv-
w,* -é-( wy-iw)) —s w'
W, %(“’p*'“’t) —

2}' :msﬂ,'wp “sinly 8y —¥% 2°

Och aH eqentMstr det for den warslove 1:»,#’0-:»4-4

A ! "& Uh ' (L g} m B ?
I ’ ’ X

{ =

ar hy Keastaantes.

ewﬂ-'.zi'ﬁ kallay o “the weok "Xty dngle"



Standardmodellen

Den s{:rki, svay? r.u"\ {ltl(fromaﬂn-tli‘rka
kea $ten kaa 2tla forklares wmad Wjilp 2y

N ‘!‘Jgin det atd "3 a;,1g“ qrv ppes
V()2 SU(2)e SU(3),

Ef Jl.\ 'Fm&ﬂﬂllﬂl"llﬁ iYlifrfﬁf:{rrfﬁ '3 Hi'l‘uf"l.

Grand Unification

Kinske 7~ UU)U‘U(l)'SUL'!) qreppea bava oan

del aw en stérve quupp Su(n) som bara blee
‘!Tnllpﬁ vid hur{l(f* kaq? 'I-\lrc'r!v‘_

o.os-‘ : q,

li‘l l:" l;‘ ‘:" ['ﬂ ;‘ ':ﬂ :'“ |:llr % E (5“})




