


C
K

M
m

atrix
an

d
u

n
itarity

trian
g

le

☞
C

abibbo-K
obayashi-M

askaw
a

quark
m

ixing
m

atrix

➠
relates

w
eak

m
ass

(�
�)

to
m

ass
eigenstates

(�

)

����
�
�

�
�

�
� ����

�
����

�
�
�
�
�
�
�
�
�

�
�
�

�
�
�

�
�
�

�
�
�

�
�
�

�
�
� ����

� ����
��� ����

☞
W

olfenstein
param

etrisation
of�

�
�
�

➠
4

param
eters

:�
��
��
��

����

�
�
�
��
�

�

�
�
���
�
�	
�

�
�

�
�
�
��
�

�
�
�

�
�
���
�
�
�
�	
�

�
�
�
�

�

����

☞

� ����

originates
from

the
irreducible

phase
�

☞
C

K
M

unitary
relation

:

�
�
� �
��

�
�
�
�
� �
��

�
�
�
�� �
���
�
�

➠
can

be
represented

as
a

triangle,

➠
length

ofthe
sides

ofsam
e

order,

➠
area

proportionalto
am

ountof

� ����

.

other
notation

:	
�


� ,�
�


�

and

�
�


�



C
o

n
strain

in
g

th
e

trian
g

le

☞
m

easure
2

sides
and

3
angles

independently

(sides
:see

talk
ofO

.Igonkina),

☞
test�


�

sector
ofS

tandard
M

odel,

e.g.,check

�
�
	
�
�
�
�

☞
probe

for
new

physics,

e.g.,deviations
on

sin

�	

☞
use

redundancies
to

resolve
am

biguities
on

the
angles,

☞
consistency

w
ith

globalC
K

M
fit:

�
���
Æ
�
	
�
�
���
Æ

��
Æ
�
�
�
���
Æ

��
Æ
�
�
�
	�
Æ

�	
��
Æ
�
	

(w
/o

W
A

�
	

 )

�
���

Æ

at95%
C

.L.

☞
angles

m
easured

in

� ����

processes

-1.5 -1

-0.5 0

0.5 1

1.5

-1
-0.5

0
0.5

1
1.5

2

sin
 2β

W
A

∆
m

d

∆
m

s  &
 ∆

m
d

ε
K

ε
K

|V
ub /V

cb |

sin
 2β

W
A

γ
β

α

ρ

η

excluded area has < 0.05 C
L

C
K

M
f i t t e r

LP
 2003

C
K

M
fitw

ith
:��

�
� �,��
�
� �,�
�
� ,�
�
� ,�
�

[A
H
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