ot CP vislatim L

—_—

The weak ateactiom /4 Sfcc,'a( for o recsons.
¢ tle intenctios o Qe Wald 2 o~y treaC (er - and cipht-
haded  fermions JiFFeety whick violates  path sopetr, f

'f\«( CKM A bax 5 C&M/”(LX /"Agffou( oF /Cc\[/ Wl g lates

o~ Corbina®on oF (La-se Co«\ju}a'ﬁ“af\ 517M/WC 6—,7 oA f”l®
6'7/1'\/“\{ k’} (/4//{0( C'p

We will st defirne how IDM CP Cronstforrmeto~s ot o

Feds  a~t Tlen Examine T /Wo\o/on'&x( (ons5€queces 0~ (=
J

Violation of tlese §yM/~c{Vf&5 b De weak [~feacfios.

Wmf)ré7 f‘f/‘,\q ﬁ/ﬂwfn’\j

/ﬂ(4 wt bne/(7 pL/qu,s‘;(/L Mary, M/((ks 01.9’/ ,D"‘ ({-) ;) - (—f-/ ~).=<)) /\/V\/[(/V'e\‘é
5‘9016{;1( iavesiors o~k has o represen tothon on G- yectos as

r) _ <| 4/0*"[ et this M €77 X l\&j /ﬂ%i ’,/ So l"é J
~ -) '
—
|

Not o~ elemet 0F 50(31) (& ratlies OC3)) [ecanse o tLis,
w/p,\f7,’-~l\\/a//mf €7us'H7:r\r o~ e tion Ao ﬂ 7(45/,.,\1’—(( TAvorioce woley P

Howeve, theories o free bosoni fie(hs (Scnlows anA vectrs) ace
'r"‘mﬂ'“"t\“/\}l/ P (see Schuwsrts Sec. 1. 9), Since  PT= l, FE Las € irenvales
£, 6/”“’0 ﬂwﬁc(ci witn Pzt are called SC””[Wi -l Crhose o't~ Pz
art called fsea/oﬂafwf. For exonple, PITI°> = =173 50 Qe pion s
o r%em/osca(w. TE tle Leagangon of o oy 15 invanunt ynde f,
e fw/‘v 5 e ma (Eplicatie guantom Nemberl (e //bvluc'(‘ ,,/’(\/‘
Pé/fh'é; of f’* intia( states ﬂ7r/~</(7 (e 704’(“5(’ o Qe /&ﬂﬁt} orr

{TL\L Finnl 5{7L{C5'

Semilory o spin =1 PIV,GR)> = £ 162> PIVitGRD = T 1vi( 60>
’D,( fa//’(7 lrﬁ dé(‘f/m/nbj % '(LC e)‘;e/\\ra[,w; oY~ fLQ $/6Lf7h~l Camyﬂof\{/v"(_:

Javnpt  FSells mest  tranpform ke 9/1—-/ fo A 3-A oA A ke V)"/‘/,



(5,0)7\" Pm,(\;o(‘” wr O P:- +) ac Ch({(ﬂ( Fﬂew/ovcofoff or axsal l/cc(?'S) ZL

For fermims wt 5o ‘N ow~ Ascasson off Oe Lotz grow (et
P erchangls L i~A R 4/)3\&/5, N 4‘(0»\,/0/\_&{‘ no{z(-{'o,‘/
Py =Y
There ﬁ/(/ w?t Can Cozv\'ﬂh'(_t [;‘*/}’f(rs:'n.] te 5/&5(,{7%( 4/7%@)
prFY = VYIYY = Y
—

' 0 $ + - ~\T

ProY"y =2 ¥y yytriy = L)
s,lf\[cr (YD‘)+T YOM/J CY;)r: -}(/ [l/f, '{-/N D\fJ $p&¢b Coﬁ\/m(j 074 "(”L\{S
(ombiastion o gloif\a’s T anstorrs Just (R vecto— e L P=-I.
Therefore,

P YAV — VAV Since  Spatinl comportnts are (D(-1)z 1 ok

Erme tompornts are (D)=t ] o

Howewt (nse-tlny Y? (hores (le Signs

P k{j f( rg% —_— — J/—é’(Yg‘{/_ (for 2 CO‘A//"’\HI tiis fom was what ae callel cﬁ()

A La_;faf\;fa,\ (("\a.{’ M, xes )/k W’rh Y.A—VS [(/’k( ((L( wrtek /Z\M"M,!}
15 ot $7rv~""€‘{—(‘r4 unLe /0“/"{7’

Exw(ef /o(a/iz«(w’oﬂ in W p(qﬁ?

a P,

W-=¢e%v, /\/\/‘//
Pw \}\p,

v
18
- — M - 5
Loy Constats, M= W)Y (5) Vi) €00)
5#7 w is iaidall ot et fw:(/"w/ 0,0.0) Thea 3 /,’Ap-’(7 l'JY/wer‘
20 (10 c X - 7 . =
pruisnfior veelos cre E220g1,00) €12 (90),0) €2 2(g00,1), Tese
T G) [, i / ‘
6&‘“3"[7 é”’éjf'()// éf),f)‘/:@'



DeFine 2-ax(s ag Aiceetio~ of 0”{79;’7 newbno, T limt of mastess Z_3
/\(qf-r,'/\aj/ Newrine 13 c\(w6«7} ((/f’Aa,\/edl ; 5/07}\ 0/fo$,'(c J/'((c'f)’o-\ o~
motion, and 0al, Top two comporels oF Gtomppact PIA0s are s e

Fa/- Nne e Erino €/\2/77 E.// UK/”),): \j)’EV (,0) (/Cm(/ tle~ 5 o vey La-!

0 -

{\7&0 ‘A SCLM/(Z :?7: [/f')"[)J See rrate on écl\wﬁ/{z book Mé),’-(c’)
The (r) in (L M/IV/ to Ca/v\/om{j 5p{(,‘FJ’C$ 9}054 down M(oy 2 aXi$.

FDS;'{—(w\ ~ovly (A - d:r/((HD/\ '(7) Conserve /"\o/\l»-ﬁ/\ﬂ\ Pgﬁ,r{—foﬂ S}OI'AQ,T Con AC

V- [ Ve () °
\/Zﬂ) - o or \/(f,) = \Sfe"{’zc /QCM// \/(') (Cf/c sty on §,7,',\ - do;« /305/'/'f0‘\
- SEc'\'(zg (v l
(2 “ " Eﬁ”fzc
while v cepresets o 5P vy pos'€an . Y
. . & . (3—)
Let’s compute e Gjuaced al\y{'fw‘( for  e—2 . 2 it we V(p)

et — . .
Aows — 3P Aicecton,

57ua/e/ r-A Avtnge,

T \ .ﬂ.O
M= B (ooe) 0 (0 0) (22 = B8 e, (enes o)y
|

S T

foza/ufc M for eacl, W ,”0 'Wi%{’h,

_ 0
R = W)Y y7e, %’z& —3’7: (2]
e = 0,
Siemlorl, My~ $og, Tarpe (-one™ on)/(8)) = o
(3)

? )———\

//lz_’ ﬁv@j(—fol)oj) (o 0)) (ib) - \\—L;u Eethe
[s)

_ = Y2 v

~> %[WJ k[/u ,u[/(:, ) o< EV(EC tee).

I/\{///f(@nﬁ"”\: 00041((7’0‘\ 5/;“ 5 on EPLPR-(lke mease—e—eat o~ W 5%/}\-
4(0/\7 A(qf//h/lo W‘/'S/ W [0»\(0( have L\ov( 5//)\ "I) 0y or | : 0/\(7' ff/"4 -
l’\oq o Non r/ﬁﬁffoqj cpnp [/’Fbw{a/ lonsslot et W g ulo~ mort-tr Conservallo,.

(R@Cﬂ/( é)( + "éy AAVC M}(,\va(,,‘{; ‘f", (AI\IL’./ J?—/ 62- /\6\,7 e/;f%"‘vlgg O)



/"0/"\6\6% Consevat o, f)z‘ = - Eu- To Fial E,, ﬁ"’ = ,0, "‘f,/ => [fw')ﬂ))bf’ﬂly /4/

/

;.- — b m - — .
60 /V\W lmeV - /V'\e ; 0—\/( EU = w me E - m - E ~ M '\L/\—\{
P < w v
m G—’NQ’ /" P""/‘-\ - ~ ~ o )//“"\4/
E\/(Ee*ﬂ.c); (_L—) v ¢ _ Mw T ~ Mw ome
PN 2w T ), /"\WV ,

Vote Chat this vaniskes [n (imit me S0 TE vt repeated tie calcatatinm
. . A v o

for e oter fosaf‘/o« fyﬂm, wrt  wontd £k IMT™> ’%1 < 01)).

So the ctlabice Pobabiliby of (o5t~ having fpin aliped whirection oF motion is

M 210! Coutd wse this {0 give n tnambizuoy dedinitin of (A

The me” PM&”? § known a5 heliciy Suppresson gad we wall Se¢ it Qpova aext lectue,

C, P 6/0;(\5‘ FO/-/V\W'(-;O/\.S
A/la ﬁ\f/ df{yéfc 57”\”\( kry 0/7(/“ b s ( A“/ﬁc.. CO/\/A u}a'l‘vrb/\/ Mk,{ C.
,Zou;h [/ Sfcmk'}\], ( takes o S/fn PMP elecFap~ o a 5.}0’:\4 —Aoen /Ods;rqu\ .

(o oy vy

>

Uner C, ¥ = Ty ad VXY = Fav (see Schoortz IL%) 5 free

) ‘e | g ¢ Con ﬁf""'\' —y— Uge | e T/,
D.“fac Leyrorgion 5 Savar et u~Se CZ\M gug ( /ﬂ/i Aftrac oS,

Dyey o —Bry soif wt MFac A= —A ten

$/@/‘}/ /'S ,"\v¢/r}‘A(‘, T)‘\IS )'J a br’{_ W(//A Snee A (5 e (/ é,,“(— Aot ’ﬁ\A-F
(=) S0 Ax s sbll an eipe~st=€=
WA Can 0\(70 Comnbae C a-A 70 tr See ude WLﬁ"(’ Ca/\//'ﬁaﬂs 't'LQ

or- C/ )u;']" wr tu 6/’7&\\/A[¢,\< //.

YR ] £ bined van o 1504
GM Lagracgisn !} invaciont uder T Cormbined  £rans foma tio

AN S}\g\»\./ o 11 én ~/Me ] Y V/42d M/\/Z( C ?
) J ’} W \P

LAY(65) — teAnR) HAEE) = YA (4 -2)
wle A’> /‘l/\/'//’L 5 6(/\7 vectr” ﬂf(t{

Consder Pe port of e SN Lepagin totainiy, O W,

L - [V (E)dr AV )y
w §2 §'nBw
Un e~ C,/ (om/lcx Alds  Coanshirm fo their (njmpates 5, C takes Wt ouw’,

7y tre above, all the €0 bns orm b Chanying o-der 6 b= 55, s,



PO I o VIS s IR AV e DR L5

J3 $inbw
— Vel — tr1-rs — 5 /-
Ta mbix oo UV (ZE)d = wWVT) (M = av*(22)4
S50 iF V = l/°/ e, iFall cKm tlemes are ifi(/ (P is (onserved
H()Wf—\f(// Gis p(:'scot§§(-/( {a)’{_W'LCk/ ‘/ l\kf o C éow)/)/lx /Ll,é\_f/(/ whicl,

’.s k'\'DW/\ /61,;‘ 704_,1, now Can 5'/“) oy A CyO, V7o (4'6/'7 ’ﬂl\;.{( .

This is aek 60\‘:"5"’\&70{'\&”’(‘ statt~et Gincc ut can qlucss redefing
e querte Fitlls erls Phart rotetts  (haf [t Ox mess amabr

yariamt, but dutermneats are basis—indeperdint |
\ N 4
det [, 0] = T () () Gremd (e m Y ) g
whert J (9 t‘& Jé\/(yk07 //\VM'N'(’ ) - 9'1\67,1_4:'»\ 67)’1 S;'A@,'(qé’w(o;én 60597'1_{,\)‘-

L
) vanisles (F oA onls E b CPvioltiny fhase J - o,

CV) viola€on anA KI’: /V\/x/rxj
L(f\i ook at S0~ obsevalle @45{701,(/»(/.; of— CFP viglation,

The Gphttst merons Co—»ﬁfm'/y 5transe Ity ac fc e E2z(
kaons K= 5d and o= 5. P coreck in Tre strony infractiog

fo e pority of t kaon can b€ Je €mine Ao Iy ffoducﬁ'mi
Ples= —IKe>  Ple>= - ko> L exchoges perticles a-d otipetieles
5o (K> 2 K> oA ClmD=[R">

=5 fie Cf tirnstabs ae (ineor CombinaTions !
K = G(K*F) K= g (k)

cpP=-\ cP= 1t

T pims 1, % have P2l 50~ newkenl stafc SO o pros
(177 or ata”) hey CP=+, o o stele ot Those pions (romre
or 1T 07) hey CPZ—l TE (P were Conseved  in T Statu s
Mo del, K, show(d neves fecey o T Sface M= M9 MV
Il Dmg® 405 el thee 3 oA stran, fk«»c spece Sppres i o T
IT deco, s wtll as  foactos oF qL/M Foom e ot o Ar

(>n1)°



TN/¢ ﬁ/C/ l’<)/ hes o ommch  Smalle~ /6667 wr/h\/ oA a (050~ C'F’C(-'('fm_' Zé
{2)\/)(/»'”%(-;((7/ et ae two hes) 6/’7(»;‘{&14—5/ l<l/ A KS (‘\(l’f\;qﬂ\—(/( \(;lw/f‘)

7
wite Ty =0 S"I‘?X(o"")/ T, ~ Slexin s Tp f’ao(/vz,(_ P Kb/ Just

woit lony Crowgh]

/—’)l@é’— - —

0/\(7 [(L-
'ﬂ/ V)) K M (a“ KT "
Whebevt~ 'S
Kg plecnyot)

—

' YA 0.x% L s
La '744’/ [t w=s foun L€ B/(Kl/-aﬁ )
’r'\”l’h(’“{cs C/VD v/o [« toq ,, fAE R Fﬂv/lma,. Aing o (11/6(/ l'<b”7 77 ast
(nvolve & Wt~k I;\'P(/Ac()'ua [/(/{()(i

_ 3 \) at
i o
w

P
—\;377’

Hawtvr// KV 5 A fVVWm,'ﬁ’o« o 5(/( o~ Js/ oL Tese S{Z{cj (o~ "~ X,

— .E —
4_,<//<——’—€_‘3 b
W w A\/le/M\/JVH
> A
5 C

This fyw(%é b CiEm eleets Cobain; c/,m/aﬁ? W‘““'

F(,/ {ffl/t/ yuu\, bv/('( {06/( at /V\/'XI'fy ,',\ 'f)—( ﬁa é\o 575‘10"> I 72N [o/‘f%‘wj

b Guets inytead oF 5 quecks.

Ore Linel cside’'s (P viple€on is & Ntelssary cahPon D senete

e metter-anfimctier ASpmmec by In Tt wnvese, [Hoeve, te P violatn

flaguth in Dese rsom Syt s Aot Sufpuet o geemfe G
'—/_/

Observed a5yt €yl Thee mest b odlitionl Sowces o CP ipletion
beoond T Standed Model,



