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Two box diagrams for K* ¢ K°

mixing. There are corresponding diagrams involving all nine combinations

of virtual up, charm and top quarks.
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ky = 2 (IK>+ 1)
\E2
Ko= 2 (16> - kD)
=
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In questa ipotesi di valori di p,g, in buon accordo con i dati sperimentali, si conclude essere:

. |Ks) = M 0\ _ |Ks)+Kp)
S/Q/f /VQZ{CS l?) e “II;; il (8.107)
CZ / : , . L=""n I1

Consideriamo ora una particella K in stato iniziale e valutiamo la sua evoluzione temporale. Si ha:

|Ks) +KL) .
[w(0)) = |[K°) = =—==== — |(1)) = exp(—iH1) |y (0)) =
/CO‘( /%/MW@@ /L'[e?XWz:Wéj . V2 ) .
=7 [exp(—iHt) | Ks) + exp(—iHr) |KL)] =
1 ~ ~
= —=[exp(—i(ms—ils/2)1)|Ks) +exp(—i(my —il1/2)t) |Kp)] =
: V2
< - A ar somefhg Lhe ths , .
/éi A D = %e”"’»" [e’g’ |Ks) it =t |KL)| con  Am=my—mg (8.108)

ST A

Cid permette di calcolare le ampiezze di probabilita relative alla possibilita di trovare al tempo ¢ > 0 uno
stato KO, K, K o Ky osservando la particella in questione. Per quanto riguarda I"ampiezza di probabilita di
osservare un Ky si ha:

As =D A=a® (=0 K0) = Ksly (1) =
— (Rs| (%e"""" [e*g‘ |Ks) + s ‘@D -

1 e Ls 1 i Ls
im0 K 0 = Limst S
5 (Ks|Ks) 7

Dove si & utilizzato il fatto che (K;|K;) = & j con i, j = S, L in quanto [|Ks) , |KL)] costituiscono una base
ortonormale.

f kzwp/z EZJ mesons;

Argus experiment (1987). First top .
quark evidence. Think about. B factories (2000- ). What a
beautiful measurement.

B -mixing: First Observation at Argus, DESY, 1987

P
4 E =
S 08 (©) |T E

(=3
Fig. 11 The folly reconstrucied [/ = .)[’ + + E
ARGUS evet [36 B ] 3
etem — T(4S) = BB’ — BB g b + n + 3
as the first ewden:e for the = Lo g ’ - .
occurance of BB oscllations. s + s ¢ T E
T, e =S 3
< . ) .

5 0 5 10

At(ps)
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1964. Cronin et al. Far after the

measured:

Iy | = A(KY — )
h-1= A(KY — )

ﬁ.ﬁ?"ﬂn%&

726 /@ﬁurcmaf W
494 < m*< 504
]

l 504<m*< 514 ‘

]

e view ity A\ target, only K long survive. They

S

7%@ expenment”

Two body decay : in the KO center
of mass system the two & are back
to back : |cos6|=1

A(K? — 7mr)

==L C T — (22714 0.017)1073.

CP is violated. Slightly, but theory has to
handle that feature of weak interaction. We do
have a candidate now for matter-antimatter
asymmetry in our universe.

NUMBER OF EVENTS

o
0,9996 0.9997 0.9998 0.9999 1.0000

cos 8 |cos6|

CQVKA/S NS

» The weak interaction (charged currents) maximally violates parity. v

« A correct shape of weak interaction charged currents is V-A :

the weak current can be written as v
The weak interaction selects: ﬁ(pﬂ’y“(l — VS)U(pg)
Left handed particles and Right handed anti-particles. v

« chirality/helicity: in the ultra relativistic case (E>>m) : chirality = helicity

Only left handed neutrinos (and right handed anti-neutrinos) exist (if their v
mass is zero...)

Charged currents can be mediated through a heavy W boson.

» The theory must find back these results. v

Lecture 3

There are three families of quarks and leptons (12 matter particles).

The propagators of the weak interaction are the intermediate Zand W
bosons, massive.

Quarks are mixing. The Model shall include a mass mixing matrix a la
Cabibbo, generalized to 3 quark families.

There is a mass hierarchy.
C and P are maximally violated in weak interaction.

There is also CP violation.
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