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ö
�@8:�������V#EOt�0/��98:;	�

H =
|~P |2
2m

+ V ( ~X)
� ? L ?�J �

��� ~X
�0#9;s%gOt���J���C!5;���6��	�B�*#�8:;98+�����2��; ~P %gOt���J���C!5;���6��=8:12��6�%+#98+���cLFn78 |ψ, t〉 �0#�;s6�����#���%:6�;98+���[���2%gOt�0j76"!5;98+�������np/�K��
ö
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Dµ = ∂µ − igW µ
a Ta − ig′

Y

2
Bµ � @ L H �

j76�8P/0���>;98+���>;G%+�0#S/0����#9;C!5�7;��0#I���U/0��6���%'!5���
g
�J��6��

SU(2)L
��;
g′
�J��6��

U(1)Y
L
W i
µ

,
i = 1...3

���������0#C���>;����>;
%+�0#xRB�*#�����#G���G-9!56����s���

SU(2)Y
��;
Bµ
%+�sRB�*#C���&����-9!56���� � ���

U(1)Y
L

LG
�0#9;G%+�sbN!5�*�C!5���*8+���v���0#IRJ�*#�����#G���S-�!56������

LG = −1

4
(W i

µνW
µν
i +BµνB

µν) + LFP + LGF
� @ L I �

!EY��0/4�

W i
µν = ∂µW

i
ν − ∂νW

i
µ + gεijkW j

µW
k
ν

� @ L ?�J �
Bµν = ∂µBν − ∂νBµ

� @ L ?K? �
bc�0#	;����91��0# LFP ��; LGF ���������0#����>;����7;=���0#9�J�0/�;98:Y���1����>;	%+�ZbN!5�*�C!5���*8+���q��� U !������0��Y>|�~\���J�EY ��;s%+�<;����91���POQ!
-.6�#9;���1����>;U���S-�!56����*,�8:���@8+#9�J����#C!5R�%+�0#x$Z;���6�;��s;9K��0���98+�=����-9!56����*L
}�8+���3j>6��x%+�0#�j76"!5�9�@#���;�%+�0#�%+����;�����# � 128+#S$s�"!5�9;�%+�0#�����6�;9�98:���*#�� �X#���8+���>;S����;��0#S�PO 6����x14!�#C#��*,�6�� ;����91��

���i14!�#�#C� �{j76�8P�0#9;G���V%'!=my���91��
mψψ̄LψR

�����V�J��6�;S�"!�#I!5���"!5�C!��+;9���s��!5��# Lf /E!5�S8:%JY78+��%+���C!58:;G%gO 8:�7Y�!5�98'!5��/0�����-9!56����*L7bN!=14!�#�#��x���0#�my���9128+����#��0#9;�������/x�����������0�V�"!5��%+�I1��0/E!5��8+#91��i���xTV8:�*��#�� Y���8:��#��0/�;98+��� ? L F L ? ��L7bN�
;����91�� LHiggs ��!5��# LEW �0#9;x%+�sbN!5�*�C!5���*8+���f�@6
/CK"!512�f#�/E!5%'!58:���=���sTx8:�*��#	�

LHiggs = (DµΦ)†(DµΦ) + µ2Φ†Φ − λ(Φ†Φ)2
� @ L ?�@ �

!EY��0/	%'!<����;C!5;98+���
�J��6��G%+�	����6�R�%+��;x���=Tx8:�*��#	�

Φ =

(

φ+

φ0

)

� @ L ? C��

LY ukawa
�0#9;X%+�VbN!5�*�C!5���*8+���(��� 
X6��*!0�S!@,pj76�8z/0��6���%+�V%+�x/CK"!512�3���VTx8:�*��#S!56@?4j76"!5�9�p#���;S!56@?2%+����;�����#i�

LY ukawa = −
ng
∑

i,j=1

[Y D
ij (Q̄LiΦ)DRj + Y U

ij (Q̄LiΦ̃)URj + Y l
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µ = ŪLγµDL + ν̄LγµlL

� @ L ?�I �

J3
µ =

1

2
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sin θW =
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e = g sin θW
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L)ijlLj , lmRi = (V l

R)ijlRj
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
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
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θ1
,
θ2
,
θ3
,
δ
�

VCKM =





c1 −s1c3 −s1s3
s1c2 c1c2c3 − s2s3e

iδ c1c2s3 + s2c3e
iδ

s1s2 c1s2c3 + c2s3e
iδ c1s2s3 − c2c3e

iδ





���
ci = cos θi

,
si = sin θi

,��J��6��
i = 1...3
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θ2 = θ3 = 0
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c12c13 s12c13 s13e
−iδ13

−s12c23 − c12s23s13e
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iδ13 s23c13
s12s23 − c12c23s13e
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cij = cos θij
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sij = sin θij
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s12 ≡ λ =
|Vus|

√

|Vud|2 + |Vus|2
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s23 ≡ Aλ2 = λ

∣

∣

∣

∣

Vcb
Vus

∣

∣

∣

∣
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s13e
iδ ≡ V ∗

ub = Aλ(ρ+ iη) =
Aλ3(ρ̄+ iη̄)

√
1 −A2λ4

√
1 − λ2(1 −A2λ4)(ρ̄+ iη̄)
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

c12 s12 s13e
−iδ

−s1c23 c12c23 s23
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iδ −c12s23 c23


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−λ 1 − λ2

2 Aλ2

Aλ3(1 − ρ− iη) −Aλ2 1






+ O(λ4)

� /0��;x�����@���*,�%+�0#G�"!5�C!51�)�;9���0#
ρ̄
��;
η̄
#����>;x����%:8+�0#x$

ρ
��;
η
�"!5�=�
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η̄ = η(1 − λ2
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∑

i=1

VjiV
∗
ki =
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VijV
∗
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V ∗
udVus + V ∗

cdVcs + V ∗
tdVts = δds = 0
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∗
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∗
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V ∗
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csVcb + V ∗
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V ∗
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∣

∣

∣

∣

VudV
∗
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VcdV
∗
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∣

∣

∣

∣
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√

ρ̄2 + η̄2
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Rt ≡
∣

∣

∣

∣

VtdV
∗
tb

VcdV
∗
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∣

∣

∣

∣

≈
√

(1 − ρ̄)2 + η̄2
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α ≡ arg

[

− VtdV
∗
tb

VudV
∗
ub

]
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β ≡ arg

[

−VcdV
∗
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VtdV
∗
tb

]
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γ ≡ arg
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∗
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]

� @ L FKH �

bc�0#s��%+��1����>;�#����Z%'!414!5;9�98+/0�
CKM

#����>;	���0#s�"!5�C!51�)�;9���0#	m{������!51����7;C!56@?A�@6Auf�p��)�%+��n7;C!5����!5���Aj>6�8
���U#����>;S�"!�#������0�@8+/�;98:R�%+�0#S�"!5�S%'!s;9K��0���98+�*L�np��6�%+�U%gOt��?p�J���98+����/0�x�J��6�;�����6�#�����Y���%+���S%+��6���Y�!5%+��6��ELp~�!5�G!58:%:%+��6���#�,
#98N%+�im{���914!5%:8+#�1��

CKM
�J���91���;V���	R�8+���
���0/��98:���	%'!�Y78+��%'!5;98+���v���

CP
��!5��#x%+�	uf�p��)�%+�<n7;C!5����!5���P,"�98+���
���

�@8:;Gj76��V%'!�Yp8+��%'!5;98+���&���
CP

#�6�8:;����0��%:%+��1����7;x/0�i#�/�K���14!@L�kl%J�0#9;G������/V8:���@8+#��B����#C!5R�%+�i���U1��0#96������x!EY��0/V6����



CP

����� 
���� @ LDC ��� ��;9�98'!5���*%+���PO 6���8:;C!5�98:;��=���i%'!Z14!5;9�98+/0� CKM L

;9��)0#<�*�C!5�����3�����0/�8+#98+���r;���6�#�%+�0#��"!5�C!51�)�;9���0#E,o!
���]���fOt#96��.|�/0���7;9�C!58:���@���*Oo%+��;9�98'!5���*%+���PO 6���8:;C!5�98:;��*,o��;�Y���8:�
#98o%+�0#=�@8��J�������7;��0#=1��0#96����0#=#����>;=���r!�/0/0����� �J;���6�;�������Yp8'!5;98+���A�B��6��9�C!58:;���;9���26�����#98:�*�"!5;96�������������6�Y���%:%+�
��K7Dp#98+j76��*LN�V8:��#98g,c��!5��#�%+�2���0#9;��4���4/0��/CK"!5��8:;9���*,N����6�#�����6�#	8:�7;������0#�#�����#Z$�%gOt��;96����4��?@�B���98:1����7;C!5%+� ���4%'!
Yp8+��%'!5;98+���f���

CP
,"��;x$Z%'!<1��0#96����	���0#I��%+��1����7;�#V���i%'!214!5;9�98+/0�

CKM
L

� ��� � ����1�� ! ),%c� %c1�
 ��) '�! �3�$� 1�
��3� % 1�
�� '�!
CP

bN!2Yp8+��%'!5;98+���v���
CP

�B��6�;U#��	14!5��8�my�0#9;����i#���6�#I;9����8+#xm{���91��0#Z�z��!5��#x%+�0#U���0#98:�>;����*�C!5;98+����#�,B��!5��#V%+�	1���|
%'!5�����*,X��;2��!5��#Z%+�0#Z8:�7;����.m{��������/0�0# ���>;9���(%+�0#2���0#98:�7;����*�C!5;98+����#4��;Z%+��1���%'!5�����*Lo�V����)0#26��]R�����mV�C!5���J��%I#96��
%gOt�0/��98:;96������PO 6�����!512��%:8:;96����3���3���0#98:�7;����*�C!5;98+��� ���[;����91��0#<8:�>Y*!5�98'!5�>;�#2#���6�#

CP
��;=�����r8:�>Y*!5�98'!5�>;�#2#���6�#

CP
,c����6�#	���0/��98:Y�����#	%+�0#i;9����8+#=;�Dp�B�0#s���2Yp8+��%'!5;98+���A���

CP
,P��� �"!5�9;98+/�6�%:8+���<���A��;C!5R�%:8+#�#C!5�7;	%+�0#	/0�����@8:;98+����#

�POt��R�;����7;98+���A����/0��;9;���Y78+��%'!5;98+���w��!5��#U%+�0#V�@8��P�������>;��0#i���0#98:�7;����*�C!5;98+����#	j76�8N�J���91���;9;����>;s������������8:�U%+�0#i��R@|
#����9Y*!5R�%+�0#V$Z��;96��@8+���x�B��6��I%'!<1���;9;9�������&��Y78+������/0�=��?p�J���98:1����>;C!5%+��1����7;EL

ZI5 ZI584 � _`RUO����8T7?YOd=
� �&��������8:;I%+�0#x!512��%:8:;96����0#x���=���0#98:�>;����*�C!5;98+���v�PO 6����s�"!5�9;98+/�6�%+�s8:��8:;98'!5%+�

I
��;V#C!Z/0����-�6��*6��0�

CP Ī
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∆ = φ2 − φ1 = γ
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|A|2 = |A1|2 + |A2|2 + 2|A1||A2| cos(δ + γ)
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|Ā|2 = |A1|2 + |A2|2 + 2|A1||A2| cos(δ − γ)
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|A|2 − |Ā|2 = −4|A1||A2| sin γ sin δ
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|A|2 + |Ā|2 = 2|A1|2 + 2|A2|2 + 4|A1||A2| cos γ cos δ
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ACP ≡ |A|2 − |Ā|2
|A|2 + |Ā|2

=
−2|A1||A2| sin γ sin δ

|A1|2 + |A2|2 + 2|A1||A2| cos γ cos δ

= − ±2R sin γ sin δ

1 +R2 ± 2R cos δ cos γ
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|A1|
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P 0 → f
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P̄ 0 → f
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H0|P 0〉 = m0|P 0〉
H0|P̄ 0〉 = m0|P̄ 0〉
H0|f〉 = Ef |f〉
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|ψ(t)〉 = a(t)|P 0〉 + b(t)|P̄ 0〉 +
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f

cf (t)|f〉
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∂

∂t

(

a(t)
b(t)

)

= Heff

(

a(t)
b(t)

)
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Heff ≡
(

H11 H12

H21 H22

)
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=

(

〈P 0|Heff |P 0〉 〈P 0|Heff |P̄ 0〉
〈P̄ 0|Heff |P 0〉 〈P̄ 0|Heff |P̄ 0〉

)
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=

(

M11 − i
2Γ11 M12 − i

2Γ12

M∗
12 − i

2Γ∗
12 M22 − i

2Γ22

)
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[Heff , CPT ] = 0
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H11 = H22
,
M21 = M∗

12

,
Γ21 = Γ∗
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M11 = M22 = m0
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Γ11 = Γ22 ≡ Γ0
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Mij = m0δij + 〈i|Hw|j〉 + P
∑

f

〈i|Hw|f〉〈f |Hw|j〉
m0 −Ef

Γij = 2π
∑

f

〈i|Hw|f〉〈f |Hw|j〉δ(m0 −Ef )
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Heff = H11

(

1 0
0 1

)

+
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0 H12

H21 0
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= H111 + K
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|P+〉 =
1

√

|p|2 + |q|2
(p|P 0〉 + q|P̄ 0〉)

|P−〉 =
1

√

|p|2 + |q|2
(p|P 0〉 − q|P̄ 0〉) � @ L I E&�
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µ+ = M+ − i

2
Γ+ =

(

m0 −
i

2
Γ0

)

+
q

p

(

M12 −
i

2
Γ12

)

µ− = M− − i

2
Γ− =

(

m0 −
i

2
Γ0

)

− q

p

(

M12 −
i

2
Γ12

)
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��%:6�#EL
α
,
β
��;
γ
#����>;U;���6�#V%+�0#x;9����8+#s!�/0/0�0#�#98:R�%+�0#i$2�"!5�9;98:�s���0#U���0#98:�>;����*�C!5;98+����#s���0#V1��0#�����#

B
,�14!58+#s!0Y��0/

6����Z�����0/�8+#98+���w;9��)0#s�@8��P�������>;��*LcMF��6�;	�POQ!5RB�����P,B%+�0#	!5���*%+�0#
β
��;
γ
�J��6�Y����>;	��;9���<1��0#96����0#s���w6�;98:%:8+#C!5�>;s%+�0#

���0#98:�7;����*�C!5;98+����#4�PO 6��
B
Y�����#Z6�� ��;C!5;2/�K"!5�91�����8:6�1 � �B��6��

β
����;ZY�����#Z�@6 /�K"!5�91����l��6�Y����9;�� � �B��6��

γ
��L

���0#Z1���;9K��p���0#�#����7;<;9K��0���98+j76���1����>; �����������0#��*LX���3�cOt�0#9;Z�"!�#Z%+�3/E!�#Z�J��6��Z%'!v����;����9128:�"!5;98+��� ���
α
,�j76�8

�����J�*#��=#�6��x���0#IK7D7�J��;9K�)0#��0#V;9K��0���98+j>6��0#ELz~\!5�i!58:%:%+��6���#E,�%gOQ!�/0/0)0#i$
α
��;
γ
8:12��%:8+j76��=���0#I;9�C!5��#�8:;98+����#Img!58+#C!5�>;
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,\j76�8��0#9;��B��;98:;EL\hi�4/0�4my!58:;E,F%+��6��<1��0#96����4���0/0�0#C#98:;���6����
#9;C!5;98+#�;98+j>6��V��%:6�#�8:12�B���9;C!5�7;��sj>6��x�B��6��S/0��%:%+�V���

β
Lpbc�0#�;��0/�K���8+j76��0#S128+#��0#������p��6�Y7���U#����>;S���>!5%+��1����>;G;9��)0#

�@8��P�������>;��0#V�PO 6��
!5���*%+�=$�%gOQ!56�;9���*L��x8:��#�8g,7%gOt��;96����=���
α
��;
β
���0/0�0#�#98:;��i%gO 6�;98:%:8+#�!5;98+���&�@6(1���%'!5�����

B0 − B̄0 L�o�
����Y�!5��/CK��*,
γ
�J��6�;x��;9���	����;����9128:���=$2%'!�m{��8+#G�"!5�x%gOt��;96����	���0#

B
/�K"!5�9���0#V��;I����6�;9���0#EL

bN! 1��0#96����Z���
β
�0#9;s������/Z/0��%:%+�Zj>6�8��0#9;i%'!���%:6�#i�����0/�8+#C�*LB�X%:%+�2�0#9;VR"!�#C�0�<#�6��V%gOt��;96����2���0#U;9�C!5��#98:;98+����#

b→ cc̄s
L7bc� ��� � � � � �	���0#9;

B0 → J/ψK0
S

,�14!58+#S�POQ!56�;9���0#�1��7���0#S���7;���;��i!5�"!5%:Dp#C�0#V�
ψ(2S)K0

S

,
χc1K

0
S

,
ηcK

0
S

,
J/ψK∗0(K0

Sπ
0)
LSbXOt��R�#����9Y*!5R�%+� 1��0#96����0�w�cOt�0#�;3�"!�#(�@8:���0/�;���1����7;

β
,S14!58+#

sin 2β
LSbN!r1���D��������

1������@8'!5%+�<!�/�;96���%:%+� 
 E H � �0#9;=�
sin 2β = 0, 678 ± 0, 025

� @ L ?K?K? �
MN�C!��@6�8:;i���f;����91�������1��0#96��������=%gOQ!5���*%+�

β
,"/0��%'!4��������������6@?f#C��%:6�;98+����#V���7;9���

0
��;
π

�{#C��8:;Vj76"!5;9����#���%:6@|
;98+����#<!56A;���;C!5% �Z�

β = (21, 3 ± 1, 0)◦
��;
β = (68, 7 ± 1, 0)◦

LNnp��6�%X%+�2������128+�������0#96�%:;C!5;=�0#9;	/0��12�"!5;98:R�%+�
!EY��0/ %+�0#����0#96�%:;C!5;�#Z�PO 6��r!
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�cO 8:��/�%:6"!5�7;s�"!�#x%'!�1��0#96����=���
β
,"j76�8F���������

β = (24, 4+2,6
−1,5)

◦ L"uw!5%:�*���=%gOQ!�/0/0�����v���=/0��;9;���1��0#96����Z!0Y��0/�%+�uv�7��)�%+�3n7;C!5����!5���P,c8:%X�0#9;s;���6�-9��6���#	�J�*#�#98:R�%+�2j76������0#	/0���7;9�98:R�6�;98+����#����2����6�Y���%:%+�4��K>D@#98+j76��2#���8+���>;�;���%:%+�0#
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β
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 E I , FKJ � LBbN! 1��0#96����Z�@6 #98:�*���Z���
cos 2β

$ �"!5�9;98:�s���0#U���0#�8:�>;����*�C!5;98+����#
B → J/ψK∗0 ��; B0 → DCPπ

0��?�/�%:6�;��I%'!=#���%:6�;98+��� �����3uf�p��)�%+�Un7;C!5����!5����!0Y��0/V6��4��8:Y��E!56����x/0���@�z!5��/0�i���
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 FK@ , F C �
���0#9�J�0/�;98:Y���1����>;EL

bN! 1��0#96����Z���
α
1���;i��� �p��6�Y7����%+�0#s���0#98:�7;����*�C!5;98+����#	����� /�K"!5�91��0�0#	���0#

B
����6�;9���0#ELPbc�0#i1��p���0#V%+�0#

��%:6�#	#C����#98:R�%+�0#	#����7;
B0 → π+π−

,
B0 → ρ±π∓

��;
B0 → ρ+ρ−

LPbN!31��0#96����2�0#9;i��%:6�#	/0��12��%:8+j76��0��j76��
��!5��#�%+��/E!�#=���

β
�@6 mg!58:;=����%'!(�����0#�����/0�4��� �@8'!5�*�C!5121��0#=��8:������6�8:��# �{�@8'!5�*�C!5121��0#2$�RB��6�/�%+�48:�>;����9��� ��,

�POQ!512��%:8:;96����0#U8:��/0�����>6��0#�L � �&���s1��0#�6����	������/s�"!�#x�@8:���0/�;���1����7;
sin 2α

,�14!58+#
sin 2αeff

L�b�Ot��?p;9�C!�/�;98+���w���
α
$	�"!5�9;98:�����

αeff
8:12��%:8+j76��x6����U!5�"!5%:Dp#C�V��� 8+#��*#9��8:�4�J��6���%+�0#�1��p���0#

ππ
��;
ρρ
,7��;�6����i!5�"!5%:Dp#C�x���xhs!5%:8:;9�

�J��6��V%+�0#U1��p���0#
ρπ
Lzb�O 6�;98:%:8+#C!5;98+��� ���=%'! #9Dp1���;9�98+���PO 8+#��*#���8:�

SU(2)
�cOt�0#9;i�"!�#V6�����%:8:128:;C!5;98+���w;9K��0���98+j76��

my���9;��*,B���E!5��1���8:��#	��%:%+�<8:12��%:8+j>6��Z���0#i8:��/0���9;98:;96����0#	#9D@#9;���14!5;98+j76��0#i���0#i1��7��)�%+�0#s�@6fmy!58:;s���<%'! R��98+#96����Z���
%'!2#�D71���;9�98+�	���i%'!�#C!0Y���6��E,�/0�sj76�8c��������%'!Z1��0#�6����	���

α
1���8:��#x�����������	j76��s/0��%:%+�	���

β
��;
γ
L

bXOQ!5�"!5%:D@#������=8+#��*#���8:�=�@6=1��p���
ππ
���om{��6��9��8:;�j>6������0#F/0���7;9�C!58:�>;��0#\%'!5�9���0#F#�6��

α
L�����%:%+���@6�1��7���

ρρ
my��6��9��8:;

(α = 92, 0 ± 19, 5)◦
L��o�@���c,"%gOQ!5�"!5%:Dp#��=hi!5%:8:;9�����0#I1��p���0#

ρπ
my��6��9��8:;

(α = 87+45
−13)

◦ L�bN!4/0��1=R�8:�"!58+#����w���;���6�;��0#V/0�0#G1��0#96����0#x���������	6����	/0���>;9�C!58:�7;��=�*%+��R"!5%+���

α = (114, 5+4,4
−8,3)

◦ � @ L ?K?�@ �
����;9;��(Y*!5%+��6����0#9;2/0��12�"!5;98:R�%+�
!EY��0/&/0��%:%+�(��R�;����>6��&��� ���E!5%:8+#�!5�>;26�� !
-.6�#9;���1����>;��*%+��R"!5%I#�!5��#Z8:��/�%:6����(%'!
1��0#96����=���

α
,�j76�8c�����������

α = (102, 5+3
−12)

◦ L

bN!<1��0#96����	���
γ
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CKM

�B��6�Y����7;x��;9���	/0��1=R�8:���0�0#<�
� �PO 6����s�"!5�9;I�J��6��x��R�;�����8:�I6����	�0#9;98:14!5;98+���
��%:6�#I�����0/�8+#��s���	/CK"!�/�6��f���s/0�0#G�"!5�C!51�)�;9���0# 

� �POQ!56�;9���i�"!5�9;G�B��6��S;��0#9;����S%gO 6���8:;C!5�98:;��s���i%'!�14!5;9�98+/0� CKM ,�!
���&���VY����98��"���I#�8z%+�Vmy���914!5%:8+#91�� CKM�0#9; R�8+��� /0��%:6�8sj76�8U���0/��98:;3%'!r�U!5;96����*,���6 #98U/0�f�cOt�0#9;�j>6cO 6�� #���6�#.|�����#C��1=R�%+� �PO 6����v;9K��0���98+�v��%:6�#
���������C!5%+�smg!58+#C!5�>;I8:�7;����9Y�����8:�V���i%'!2�U��6�Y���%:%+�	~oK7Dp#�8+j>6��*L

bc�0#x���0#96�%:;C!5;�#x��R�;����76�#o-.6�#�j76cOQ$<�����0#����>;x#C���>;=�

|Vud|2 + |Vus|2 + |Vub|2 = 0, 9992 ± 0, 0011

|Vcd|2 + |Vcs|2 + |Vcb|2 = 0, 968 ± 0, 181

|Vud|2 + |Vcd|2 + |Vtd|2 = 1, 001 ± 0, 005
� @ L ?K? C��

bN!�#���121��	���0#G;9����8+#U!5���*%+�0#I�@6&;9�98'!5���*%+�	�PO 6���8:;C!5�98:;����0#9;x/0��12�"!5;98:R�%+��!EY��0/s%+�suv�7��)�%+��n7;C!5����!5���P,

α+ β + γ = (184+20
−15)

◦ � @ L ?K? E&�
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 F E�, FKF � � Y���8:�I���*6���� @ L F ��,����&6�;98:%:8+#C!5�7;I6����=!5�������p/�K���#9;C!5;98+#9;98+j76��Um ���0j76����>;98+#9;��*L
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/0���7;98+���>;E,B/0��;V!
-�6�#�;���1����>;x���������	���0#I���0#96�%:;C!5;�#I;9��)0#I#�!5;98+#.my!58+#�!5�>;�#E,�!EY��0/s6��&RJ���

χ2 L��o�&;����91��0#V���i�"!5�C!
|1�)�;9���0#V���s�A��%�m{����#�;���8:�c,�%gOQ!
-�6�#�;���1����>;V���������4�

A = 0, 818+0,007
−0,017

� @ L ?K?�F �

λ = 0, 22568+0,00084
−0,00079

� @ L ?K?�G �

ρ̄ = 0, 141+0,043
−0,016

� @ L ?K?QS �

η̄ = 0, 348+0,012
−0,021

� @ L ?K?�H �
� � '�/:�&�-):):�-� #������ !�! � .�.
� #4. � '��&% 8 
 )*/ ! /:#��"! )�8 ' ! ��/ 	���� .



β → β + π
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bc�0#x1��7�@6�%+�0#x���0#x��%+��1����>;�#V���s%'!<14!5;9�98+/0�
CKM

#����>;=�

VCKM =







0, 97419+0,00018
−0,00020 0, 22568+0,00084

−0,00080 0, 003624+0,000117
−0,000078

0, 22555+0,00086
−0,00080 0, 97334+0,00018

−0,00020 0, 04166+0,00065
−0,00067

0, 00872+0,00021
−0,00049 0, 04090+0,00073

−0,00063 0, 999125+0,000028
−0,000027







� @ L ?K?�I �

bXO 8:�7Y�!5�98'!5�7;U���=�>!5�9%+#9�����4�0#9;	�
J = (3, 08+0,12

−0,20) × 10−5 � @ L ?�@KJ �
kl%X�cOt�0#9;	������/2�"!�#�/0��12�"!5;98:R�%+� !EY��0/

0
,c/0�2j76�8��0#9;s6����2������6�Y�� ���2%gOt��R�#����9Y*!5;98+���[���2%'!�Yp8+��%'!5;98+���[���

CP�POQ!5����)0#x%'!Z����%'!5;98+��� � @ L E ? ��L

ρ
-1 -0.5 0 0.5 1 1.5 2

η

-1.5
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-0.5

0

0.5

1

1.5

α

βγ

ρ
-1 -0.5 0 0.5 1 1.5 2

η

-1.5

-1

-0.5

0

0.5

1

1.5

γ

γ

α

α

dm∆

Kε

Kε

dm∆ & sm∆

cb/VubV
ν τ →+ B  

βsin2

 < 0βsol. w/ cos2
(excl. at CL > 0.95)

excluded area has CL > 0.95

excluded at C
L > 0.95

FPCP 2007

CKM
f i t t e r

����� 
���� @ L F � dx���*8+����#o���G/0���@�z!5��/0� �y$
95%

�\��!5��#o%+�S��%'!5�
(ρ̄, η̄)

���S%gOQ!
-.6�#9;���1����7;
CKM

�*%+��R"!5%gL�hZOQ!5����)0#
� 	su U 8:;9;���� 
 F E�, FKF � �{��;I128+#C�0#x$V-.��6��V#96�� 
 FKH � ��L

bXOQ!
-�6�#�;���1����>;��*%+��R"!5%J!=���>!5%+��1����>;G��;��I���E!5%:8+#��x�"!5��%+�I�*����6��B�U�VM U 8:; 
 FKG � � Y���8:�����*6���� @ L G ��,pj>6�8�6�;98:%:8+#C�
6����3!5�������7/CK�� #9;C!5;98+#�;98+j>6��2R"!ED��0#98+�������*L\�V��6�#=�����@8+#�/�6�;�����#��"!�#	8+/�8����0#<!0Y*!5�>;C!5���0#Z��;	8:��/0���>Y�����8+���7;�#2���
/0�0#I����6@?(!5�������7/CK��0#EL�bc�0#S���0#�6�%:;C!5;�#I��R�;����>6�# 
 F#S � �"!5�G%'!Z/0��%:%'!5RJ���C!5;98+���
�UM U 8:;S#C���>;I#98:128:%'!58:���0#x$</0��6@?(�@6
�*����6��J��� 	su U 8:;9;����ELz~\!5�V��?@��12��%+�*,��UM U 8:;x��R�;98+���>;<�
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mg!0Y����98+#��0�f���
/0��6�%+��6�� �&��; ���v�S!5R�8:R�RB� �*,�!5%+����#3j76��(%'!
���0#98:�7;����*�C!5;98+���

B− → D̄(∗)0K(∗)− 8:12��%:8+j76��v6����
;9�C!5��#�8:;98+��� b → uc̄s
#�6������98:1��0�f���v/0��6�%+��6��(��;3���

�S!5R�8:R�RJ��L"bN!Z�@8��P��������/0�=���i��K"!�#C�imy!58:R�%+�=���>;9���	/0�0#I�@8'!5�*�C!5121��0#U�0#9;	�

φ = arg

[

−VcsV
∗
ub

VusV ∗
cb

]

� C@L ? �

j76��s%gOt���(�J��6�;I���0�0/��98:���	���(my����/�;98+���
���i%gOQ!5���*%+�
γ
�

φ = arg

[

−VudV
∗
ub

VcdV
∗
cb

]

+ arg

[

− VcsV
∗
cd

VusV ∗
ud

]

= γ + arg

[

VcsV
∗
ud

VusV ∗
cd

]

� C@L @ �

��� �-� 
".
� %(� � % � � ' )*/?.���% �-�
B

#(�-�(.�!
�-�&' ,-,�
 %('�#7. %(/?!
�-, .
�"! � #4. �
γ
���$#7.&�-# , �$�(!
��! ' /*��#98 �$#7. � '���� #�,-� !
� 
".

���� ��):/ 
-�-�-2

� � ' #��+�(#�� % 
-��/:#7.

 	�!A' .
/*��# � %(�-� � ,-��!
�(� � ) 8 ��!A%4!
� %(�-� ' !��(!
�-�"�	��# 67� ' ):/���� %(� .�!A'�#(��/:.
/:��# < ' � � !
/:� 
-� %(�=,-�$�()*� �(! ��#(�
%�
-��/:#7.

 	 !A' .
/:�$#1%�'�#(� )*'$67��� )*):�+):�-��% �-��� 64��' ! 	4��/:�����(��%(� ���$����#

W±
�-8 � '�% !
��#�/:���-#7. �-#(���"! �()*� ���$� ! <>� !�! � ! �(# ��'$% !
��# %(�

) 8 
".A' .�� # ' ) 2 � �-�&%(�-� � 64��' ! 	4� ���-�(� �-#7. '�):� !
� � .�!
� 
"! /:� ' � � , # 8 / ! ����!�.
� 67�(�-):)*� , �$��):�-� !�� % � ! ��! �-#7.�67� 8 /:):�&����#7.�.
�$���&% �-���
%(�
,-�$�():�-�(!��	� ����� 
-�$2 � � ,-�$#7.�!A' /:!
���9%�'�#(��):�-��%�
-��/:#7.

 	�!A' .
/:�$#������ � � !
/ ! 
-�-� %(��,-�$�():�-�(!����(# %(�-��%(�-� � 67��' ! 	4� /:�����(� %(�

W±�-8 � '$%4!
�$#(/*��� ' �$�-, ):� 67��' ! 	 � ���-,".A' .
�-� ! %(� )*' � ' !�.
/:,-��):� /:#(/:.
/*' )*��� �". ) 8 ' �(.�!
� 64��' ! 	 �-8 ��'$% !
��#�/:��� ' � �-,=):� 67� ' ! 	 /:����� % �=)*'
.�!A'�#(��/:.
/:��# 2 � /:#���/ ��)*'+,-����):�-� !&%(�-�&67� ' ! 	 ��/:�����(��% �

W±
�-�;. %�
".
� !�! /:# 
-����' !&,-�-):):��%(� � 67��' ! 	4� %(� )*' ��' !�.
/:,-��):� /:#�/?.
/*'�):�$2

� ���$� ! ��#=67� ' ! 	 � ��#(� .�!A' #���/?.
/:�$# <>' �$��!
/:� 
-��%(� � '���/ � ���+�-�;. )*'+%�
 ��/*#7.

 	 !A' .
/:�$# %(��, ��64��' ! 	+<>'�/:�
'�#7.&/:#4.
�"!
� �-#�/?!�) 8 
-) 
"! �-#7.
%(� )*' ! ' .�!
/*, �

CKM
):���()*�(� 	�!A'�#�% � ' !�! / ,-�-���=67��/ ����#4. ��������/ ��):�-�-2

EKE



B± → D(∗)K(∗)±

����� 
���� C@L ? � hU8'!5�*�C!5121��0#X��� U ��D7��14!5�4$x%gOt�����@���S���0#X!5�9R����0#���!5��#�%'!x���0#98:�7;����*�C!5;98+��� B− → D(∗)K(∗)− L

bc�x;����91��
arg
[

VcsV ∗
ud

VusV ∗
cd

] /0���9���0#9�J����� $i%gO 6�� ���0#�!5���*%+�0#��@6�;9�98'!5���*%+� 0:� � Y���8:�X���*6���� @ L @ ��L�kl%"�0#9;o�����*%:8:���E!5R�%+�*,
���f#����9;��&j76���%'! �@8��J��������/0�f���(��K"!�#��&my!58:R�%+�

φ
���7;9���&%+�0#�����6@? �@8'!5�*�C!5121��0#��0#9;����>!5%+�f$ %gOQ!5���*%+�

γ
�@6

;9�98'!5���*%+���PO 6���8:;C!5�98:;��*L
n78J%gOt���(/0����#98+��)����U6��3��;C!5;����"!5%

f
/0��121�6��
$

D(∗)0 ��; D̄(∗)0 ,>%'!����0#98:�7;����*�C!5;98+��� B± → D(∗)(→ f)K(∗)±�J��6�;V#��smy!58:�������
�"!�#�#C!5�7;V#���8:;V�"!5�x6��
D(∗)0 #C��8:;I�"!5� D̄(∗)0 ,���;x%+�0#V����6@?&�����7/0�0#C#96�#I8:�7;����.m{)������7;ELBhs!5��#V%+�/E!�#��	�PO 6����=���0#98:�>;����*�C!5;98+���w�@6

B− Y�����#I6�� D ,����&�J��6�;I�0/��98:���s%+�0#x!512��%:8:;96����0#U���s���0#98:�7;����*�C!5;98+���r�

A(B− → D0K−) = |Af |eiδf
� C@LDC��

A(B− → D̄0K−) = |Af̄ |e−iγeiδf̄
�o�f��������8+#�#C!5�>;<�

a ≡ A(B− → D0K−)
� C@L E&�

rB ≡ |A(B− → D̄0K−)|
|A(B− → D0K−)|

��;I���E!5%:8+#�!5�>;x%+�s/CK"!5������1����>;i���s��K"!�#�� � my���9;�� ���*%+��R"!5%+���

δB ≡ δf − δf̄
� C@L F �

���&�J��6�;G���0�0/��98:���=/0�0#x����6@?(!512��%:8:;96����0#<�

A(B− → D0K−) = a
� C@L G �

A(B− → D̄0K−) = arBe
−iγeiδB

~�!5�V/0����-.6��>!58+#����
CP
,"���&��R�;98+���>;x%+�0#V!512��%:8:;96����0#x�J��6��G%+�0#

B+ �

A(B+ → D̄0K+) = a
� C@L S �

A(B+ → D0K+) = arBe
iγeiδB

�V8:��#98g,X�POQ!5����)0# %+�0#��0j76"!5;98+����# � C@L G �2��; � C@L S ��,X%+�0#���R�#����9Y*!5R�%+�0# !�/0/0�0#C#98:R�%+�0# $w�"!5�9;98:�3���&/0�0# !512��%:8:;96����0#
��;
my!58+#C!5�7;
8:�7;����9Y�����8:�v���0#
;����91��0#f�PO 8:�7;����.m{��������/0� �{/*Ot�0#9;.|l$
|��@8:���q6�� �����p�@6�8:;f���

A(B− → D0K−)
��;

A(B− → D̄0K−)
�S#����>;V#�����#98:R�%+�0#x$<%gOQ!5���*%+�

γ
!56�j76���%c%+��6��G1��0#96����s�J��6�;x������/	���(���98:��/�8:�J�s����6�#x�����������

�-��������� .
/*):/:���$#(� , � ! �4%(���()*� .���.&67���
B− → D∗K−

���$� ! ����/:�7!
� )*' !

 < 
"!
�-#�,-��� !
/ 	�/:# '�):��� 	 0 ��2



!�/0/0)0#EL

bc�I���98:��/�8:�J�x�0#9;���Y78+����121����7;�%+�I1���1��x�J��6��X%+�0#����0#98:�>;����*�C!5;98+����#�8:12��%:8+j76"!5�>;�6��
D∗ ��%:6�;�H�;�j76cO 6�� D ,��6f6��

K∗ ��%:6�;�H�;Vj76cO 6�� K L�bN!2#���6�%+���@8��J��������/0�����>;9����/0�0#I1��p���0#I���0#98+������!5��#I%+�img!58:;xj76cO 8:%+#x���>;U/�K"!�/�6�����0#U��K"!�#��0#xm{���9;��0#U��;V���0#V1��p�@6�%+�0#U�POQ!512��%:8:;96����0#U�����������0#E,B/0�<j>6�8\#��	;9�C!��@6�8:;U�"!5�V6��4-.��6v���=�"!5�C!51�)�;9���0#
(δB , rB)

�J��6��x/�K"!�j76���1��7���*Lz~F��6��V%'!�#96�8:;��*,z���
����;��	���0#��B�0/�;98:Y���1����7;
(δB , rB)

,
(δ∗B , r

∗
B)
,
(δsB , rsB)

%+�0#
�@8��P��������/0�0#x���i��K"!�#��Vmy���9;��s��;G%+�i�C!5���B���9;I���0#I!512��%:8:;96����0#x�B��6��G%+�0#S1��p���0#

B− → DK− , B− → D∗K− ,
B− → DK∗− L�bc�i1��p��� B− → D∗K∗− �cOQ!V-9!514!58+#x��;��s��;96��@8+�*Lz�UOt�0#9;G6����s���0#98:�7;����*�C!5;98+���f���&����6@?�1���|#�����#FY��0/�;���6���#E,
j>6�87���0/0�0#�#98:;����C!58:;�������/X6����S!5�"!5%:Dp#���!5���*6�%'!58:���S!
���<����#����"!5�����F%+�0#F�@8��P�������>;��0#�/0��12�J�*#C!5�>;��0#
CP
�����0#����7;��0#\��!5��#F%+�X;C!56@?=�������0#98:�>;����*�C!5;98+���c,*��;\j>6�8p�����B���������7;o���X%'!G�J��%'!5�98+#C!5;98+���Z���0#N1��0#C����#NY��0/�;���6���#EL

����121��	����6�#V%gOQ!0Y�����#i��Y��7j76��*,�%'!4�@8��J��������/0�<���>;9����%+�0#I;9����8+#V1���;9K��p���0#i�ib�� ,z�Vh	n(��;s�	�	n�� ���0#98+���
��!5��#o%gOt��;C!5;����"!5%�/0����#�8+�������S�B��6���%+�

D
�5%'!U1���;9K��7���G���I�U�����"!56@|�bN���������@|g� D7%+���S/0����/0���9���S%+�0#o��;C!5;�#\���"!56@?

�����������0#<���
CP
,P%'!&1���;9K��7���4�Vh	nv6�;98:%:8+#���%+�0#	1��p���0#=����6�R�%+��1����>;Z#96������98:1��0#<��� �S!5R�8:R�RJ��,N��;=���@���q%'!

1���;9K��p���I�	�	n��4�0#9;NR"!�#��0��#96��\%+�0#F���0#�8:�>;����*�C!5;98+����#�$I;9����8+#\/0���9��#��@6
D
L
bc���*�C!5���<8:�7;�������;�����/0�0#F1���;9K��7���0#

Yp8+���>;Z�@6Amg!58:;�j76cOt��%:%+�0#�#C���>;<;9K��0���98+j>6���1����7;<�����������0#�,F/E!5�<��%:%+�0#=�cO 8:12��%:8+j76����>;Z�"!�#<�����J��%:%:6�;98+���q�"!5�<���0#
�@8'!5�*�C!5121��0#x��8:������6�8:��#EL�~\!5�x!58:%:%+��6���#�,p��%:%+�0#�my���>;G8:�7;����9Y�����8:�x���0#S8:��/0�����>6��0#x/0��121=6����0#	�

γ
,
rB
,
δB
Lpkl%J�0#9;

������/2�J�*#�#98:R�%+�*,J��;s1���1��Z8:���@8+#9�J����#C!5R�%+�2/0��121��2����6�#	!5%:%+����#	%+�ZY���8:�E,P���2/0��1=R�8:�����=/0�0#s1���;9K��p���0#	���7;9���
��%:%+�0#x�B��6��x!51���%:8+�������V%+�0#I/0���>;9�C!58:�7;��0#U��R�;����76��0#x#96��

γ

 GKJ � L

�-��� � .�%�� 
 '�!�� / 
 ����� �U� 
���' 
�� ��� + � !I/���� ��� 	

����;9;���1���;9K��p���*,5�������B�*#��0����� ?�IKI>? �"!5�X�U�����"!56c,�bc���������2��;\� D7%+��� 
 G>? , GK@ � ,
��?@��%+��8:;���%+�0#N8:�7;����.m{��������/0�0#
��Y��pj>6��0�0#2��!5��#�%'!
�"!5�9;98+�������0/0�0�����7;��*,X��;Z�������B�*#C�(��� 1��0#�6������2%gOQ!5���*%+�

γ
$
�"!5�9;98:�����0#2���0#�8:�>;����*�C!5;98+����#

B± → D
(∗)
CPK

(∗)± ,7��� D(∗)
CP

���������0#����7;��U6��3��;C!5;������������i���
CP

�@6
D(∗) L � � ����;�� D(∗)

+

%+�0#���;C!5;�#������������0#
���

CP
�"!58:��# �

CP = +1
����;

D
(∗)
−
%+�0#I��;C!5;�#G�����������0#V���

CP
8:12�"!58:��# �

CP = −1
��L

bc�0#I��;C!5;�#I�����������0#x���
CP

�@6
D(∗) #����>;x����%:8+�0#V!56@?(��;C!5;�#G�����������0#x���	#�!0Y���6�� D(∗)0 ��; D̄(∗)0 �"!5� � �

|D(∗)
± 〉 =

1√
2
(|D(∗)0〉 ± |D̄(∗)0〉) � C@L H �

� �&���&���0�@6�8:;I%+�0#I����%'!5;98+����#I���>;9���s%+�0#V!512��%:8:;96����0#x���s���0#98:�7;����*�C!5;98+���
Y�����#S6��&��;C!5;I�����������s���
CP

��;GY�����#
6��
��;C!5;x�����������	���	#C!EY���6��=�

√
2A(B− → D±K

−) = A(B− → D0K−) ±A(B− → D̄0K−)
� C@L I �

√
2A(B+ → D±K

+) = A(B+ → D0K+) ±A(B+ → D̄0K+)

hZOQ!5����)0#I%+�0#x�0j>6"!5;98+����# � C@L G �S��; � C@L S ��,"���(�J��6�;I���0�0/��98:�����
√

2A(B− → D±K
−) = a± arBe

−iγeiδB
� C@L ?�J �

√
2A(B+ → D±K

+) = a± arBe
iγeiδB

�V8:��#98X�

A(B+ → D̄0K+) = A(B− → D0K−)
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sin γ =
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4|A||Ā|

[

ε1

√

[(|A| + |Ā|)2 − 2|A+|2][2|Ā−|2 − (|A| − |Ā|)2]

+ ε2

√

[(|A| + |Ā|)2 − 2|A−|2][2|Ā+|2 − (|A| − |Ā|)2]
]
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A ≡ A(B− → D0K−)
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Ā ≡ A(B− → D̄0K−)
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D+K
−)
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εi = ±1

,
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|A(B− → D̄0(K+π−)K−)|2
|A(B− → D0(K+π−)K−)|2 ≈

∣

∣

∣

∣

VubV
∗
cs

VcbV ∗
us

∣

∣

∣

∣

2 ∣
∣

∣

∣

a2

a1

∣

∣

∣

∣

2 Br(D̄0 → K+π−)

Br(D0 → K+π−)
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∣

∣

∣

∣

VubV
∗
cs

VcbV ∗
us

∣

∣

∣

∣

= 0, 4 ± 0, 1
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a2

a1
= 0, 26 ± 0, 07 ± 0, 05 [

G C
]
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Br(D0 → K+π−)

Br(D̄0 → K+π−)
= 0, 0077 ± 0, 0025 [

C I
]
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|A(B− → D̄0(K+π−)K−)|2
|A(B− → D0(K+π−)K−)|2 ∼ 1
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2Γ(B− → D±K
−) = |a± arBe

−iγeiδB |2 � C@L @KJ �
2Γ(B+ → D±K

+) = |a± arBe
iγeiδB |2
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Γ(B− → D±K
−) =

a2

2
(1 + r2

B ± 2rB cos(δB − γ))
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Γ(B+ → D±K
+) =

a2

2
(1 + r2

B ± 2rB cos(δB + γ))

hi�	/0�0#I�0j76"!5;98+����#E,����&���0�@6�8:;V%+�0#G;C!56@?(���	���0#98:�>;����*�C!5;98+���v���
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Γ(B− → D±K
−) + Γ(B+ → D±K

+) = a2(1 + r2
B ± 2rB cos δB cos γ)

� C@L @K@ �
Γ(B− → D±K

−) − Γ(B+ → D±K
+) = ±2a2rB sin δB sin γ
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B → D0K
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Γ(B → D0K) ≡ 1

2
(Γ(B− → D0K−) + Γ(B+ → D0K+)) = a2 � C@L @ C��
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ACP± ≡ Γ(B− → D±K−) − Γ(B+ → D±K+)

Γ(B− → D±K−) + Γ(B+ → D±K+)
=

±2rB sin δB sin γ

1 + r2
B ± 2rB cos δB cos γ

� C@L @ E&�

RCP± ≡ Γ(B− → D±K−) + Γ(B+ → D±K+)

(Γ(B− → D0K−) + Γ(B+ → D0K+))/2
= 1 + r2

B ± 2rB cos δB cos γ
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ACP+RCP+ = −ACP−RCP−
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RCP+ + RCP−
2

= 1 + r2
B
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ACP± ≡ ±2rB sin δB sin γ = ACP±RCP±

�

RCP± = 1 + r2
B ±

√

4rB cos γ −A2
CP± cot2 γ
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A(B+ → DCP±π+) ≈ A(B− → DCP±π−) ≈

√
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≈ 0, 01

��,G��;�%gOt��� 1��0#96����v��%:6�;�H�;�%+�w����6�R�%+�f�C!5���J���9;
R±/R ≈ RCP±
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R± =
Γ(B− → D±K−) + Γ(B+ → D±K+)

Γ(B− → D±π−) + Γ(B+ → D±π+)
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R =
Γ(B− → D0K−) + Γ(B+ → D̄0K+)

Γ(B− → D0π−) + Γ(B+ → D̄0π+)

� C@LDC J �

j76�8c�J���91���;I�POt��%:8:128:�����V���s����1�R�����6�#��0#x8:��/0���9;98:;96����0#V#9D@#9;���14!5;98+j>6��0#�L
~�!5��!58:%:%+��6���#E,N!
���A�POt��?@���98:1����=���<mg!YX0���A/0��K��������>;��4%+�0#i���0#96�%:;C!5;�#	���Z%'!31���;9K��p���4�ib*� !0Y��0/�/0��6@? ���Z%'!
1���;9K��p���<�	�=n��f�����0#����>;��0�=��%:6�#G%+��8:�c,����
��������8:;I%+�0#x/0�7�������������0�0#V/E!5�9;��0#98+�������0#

x±
��;
y±
;���%:%+�0#xj>6����

x± = rB cos(δB ± γ)
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y± = rB sin(δB ± γ)
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x± =
RCP+(1 ∓ACP+) −RCP−(1 ∓ACP−)

4
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r2B = x2
± + y2

± =
RCP+ + RCP− − 2

2
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Br(B → D0K) ×Br(D0 → CP ) ≈ 10−6 � C@LDC F �
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∑
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Br(D0 → CP ) ≈ 0, 05
∑

Br(D0 → X)
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b→ cūs
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b→ uc̄s

#����>;V���������0#I�"!5�=�

Heff (b→ cūs) =
GF√

2
VcbV

∗
us[c1(µ)(s̄u)(c̄b) + c2(µ)(c̄u)(s̄b)]
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Heff (b→ uc̄s) =
GF√

2
VubV

∗
cs[c1(µ)(s̄c)(ūb) + c2(µ)(ūc)(s̄b)]
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(q̄iqj) = q̄iγ

µ(1− γ5)qj
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c1(mb) = 1, 13
,

c2(mb) = −0, 29
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B → D̄K
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rB ≈ |VubV ∗
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a2
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≈ 0, 1
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x+ = −0, 082 ± 0, 053 ± 0, 018 xs+ = 0, 32 ± 0, 18 ± 0, 07
x− = 0, 102 ± 0, 062 ± 0, 022 xs− = 0, 33 ± 0, 16 ± 0, 06
r2B = −0, 12 ± 0, 08 ± 0, 03 r2

sB = 0, 30 ± 0, 25
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BaBar 0.35 ± 0.13 ± 0.04

Belle 0.06 ± 0.14 ± 0.05

Average 0.22 ± 0.10

BaBar -0.06 ± 0.13 ± 0.04

Belle -0.12 ± 0.14 ± 0.05

Average -0.09 ± 0.10

BaBar -0.10 ± 0.23 +-
0
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.

.
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4

Belle -0.20 ± 0.22 ± 0.04

Average -0.15 ± 0.16

Belle 0.13 ± 0.30 ± 0.08

Average 0.13 ± 0.31

BaBar -0.08 ± 0.19 ± 0.08

Average -0.08 ± 0.21

BaBar -0.26 ± 0.40 ± 0.12

Average -0.26 ± 0.42
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BaBar 0.90 ± 0.12 ± 0.04

Belle 1.13 ± 0.16 ± 0.08

Average 0.98 ± 0.10

BaBar 0.86 ± 0.10 ± 0.05

Belle 1.17 ± 0.14 ± 0.14

Average 0.93 ± 0.10

BaBar 1.06 ± 0.26 +-
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Belle 1.41 ± 0.25 ± 0.06

Average 1.25 ± 0.19

Belle 1.15 ± 0.31 ± 0.12

Average 1.15 ± 0.33

BaBar 1.96 ± 0.40 ± 0.11

Average 1.96 ± 0.41

BaBar 0.65 ± 0.26 ± 0.08

Average 0.65 ± 0.27
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=
2rBrD sin (δB + δD) sin γ
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����6@?(/0���9��#EL�~�!5�U!58:%:%+��6���#�,�%'!ZY*!5%+��6��x���

r2D = 0, 214 ± 0, 011%
��;C!5�7;x��%:6�#x�B��;98:;��	j76��s��!5��#I%+�

/E!�#s���0#i���0#98:�7;����*�C!5;98+����#	���
K−π+ ,B%'!4#�����#�8:R�8:%:8:;��Z$ RADS ��; rB �0#9;s!�/0/��96��*LBbF! /0���7;9�����"!5�9;98+�����</0��;9;��1���;9K��p���3Y78+���7;<�@6qmy!58:;Zj76��4%gOQ!512��%:8:;96��������3���0#98:�>;����*�C!5;98+��� �@6

D
��;�%'!f�@8��J��������/0����� ��K"!�#��4m{���9;��

δDY*!5�98+���>;G��!5��#�%+�I��%'!5�����xhs!5%:8:;9�U�@6
D0 ,p/0�xj76�8"������� %gOt��?p;9�C!�/�;98+������� γ ��%:6�#S�@8 �4/�8:%+�*L7hi�x��%:6�#E,>��%:%+�U#���6@�J����PO 6����&j76"!5�>;98:;��
��%:6�#28:12�J���9;C!5�>;��
���&R��96�8:;4���3m{�����PL�uv!5%:�*���(6�� ����1�R����
�POt��Y�������1����7;�#3!5;9;������@6 ��%:6�#

��%+��Y��*,z%'!�#9;C!5;98+#�;98+j>6��=6�;98:%:8+#��0���
226 × 106 �"!58:���0#V��� BB̄ �G�cOQ!2�"!�#V�B���9128+#U�POt��R�#����9Y����i���=#98:�*�"!5%F�B��6��U/0�

1��p���x�����3��%:6�#E,p��;�����/0�����V6����Imy��8+#E,7#���6�%+�0#����0#�%:8:128:;��0#S#96��J���98+��6����0#
RADS < 0, 039

��;
rB < 0, 19

$
95%���s��8:Y��E!56f���	/0���@�z!5��/0�=���7;x��;��s��;C!5R�%:8+�0#EL
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�-��� � .�%�� 
 '�! '�!�� 1 /21 � � / 
�)c)c"$��� � � 
�� !I/���� ����� � ��� � ��� 	

�I5 �#584 ��O�� �8T�@b:�e#=c? e�=0?;e�P0?YT8K @SP �`R � @bT�_ K�? e�:
D

=0K @SRb_ T8? DF_ R �L?
bN!<1���;9K��7���=�i8:�98�|��U���*#�#914!5�@|�np�5�P���.|��z6��"!5� 
 S&I � ��?@��%+��8:;��i%+�0#I���0#98:�7;����*�C!5;98+����#V$<;9����8+#I/0���9��#I�@6

D
,���;

�����J�*#��i������/s#96��S6����	!5�"!5%:Dp#C�U���ihs!5%:8:;9�	�@6
D
L@bc�0#S1��p���0#S%+�0#S��%:6�#S8:�>;������0#�#�!5�>;�#I#����7;

B− → D(∗)K(∗)−���r%+�
D
�0#9;����0/0����#9;9�96�8:;2���

K0
Sπ

−π+ ,N/E!5�<8:%��0#�;=%+� ��%:6�#�#�����#�8:R�%+�3$ γ ,F�@6qmg!58:;����3#����[�C!5���J���9;<�POt��1Z|R��C!5��/CK���1����>; � ≈ 10−5 ���(8:��/�%:6"!5�>;V%+�0#G�C!5���J���9;�#I�POt��1=R��C!5��/CK���1����>;	#��0/0������!58:���0# �G��;I���0#GR��96�8:;�#I���imy������C!58+#������"!5R�%+�0#��*� ��/0�x$i%'!i#�8:�*�"!5;96����I�����������I�@64#�8:�*�"!5%"j>6�8����x/0���>;98+���>;Sj76��G���0#X;9�C!�/0�0#�/CK"!5�9���0�0#���!5��#�%gOt��;C!5;
���"!5%gL�b�OQ!512��%:8:;96����	���s���0#98:�>;����*�C!5;98+���v#EOt�0/��98:;I����my����/�;98+���&��� �

γ, r
(∗)
(s)B

,
δ
(∗)
(s)B

����;I���0#S14!�#C#��0#S8:�>Y*!5�98'!5�>;��0#
m2

− ≡ m2
K0

Sπ
−

��;
m2

+ ≡ m2
K0

Sπ
+

���0#G��%:%+�0#x�@6
D
�

AB−(m2
−,m

2
+) = AD(m2

−,m
2
+) + κr

(∗)
(s)Be

i(δ
(∗)
(s)B

−γ)AD(m2
+,m

2
−)
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AB+(m2
+,m

2
−) = AD(m2

+,m
2
−) + κr

(∗)
(s)Be

i(δ
(∗)
(s)B

+γ)AD(m2
−,m

2
+)

!EY��0/
κ = 1

�J��6���%+� 1��p���
B → DK

��;<�J��6��
B → D∗(D0π0)K

,
κ = −1

�J��6��
B → D∗(D0γ)K

L
hs!5��# %+�&/E!�#4���0#41��7���0#

B → DK∗ ,X���0#48:�>;����.my��������/0�0#3�B��6�Y����7;3!0Y���8:�3%:8+��6�!EY��0/&%+�0# ���0#98:�>;����*�C!5;98+����#
B± → D(K0

Sπ
±)non−K∗

�F!58:��#98g,
0 < κ < 1

LNhs!5��#	%+� /E!�#����A%+�0#�8:�>;����.my��������/0�0#<;����������>;<Y�����# J ,F���r!
κ→ 1

,
rsB → rB

��;
δsB → δB

L

bXOQ!512��%:8:;96���� AD(m2
−,m

2
+)
�0#9;�����;����9128:���0�f��� 6�;98:%:8+#C!5�>;3���0#��0/�K"!5�7;98:%:%+����#3$vK"!56�;��&#�;C!5;98+#9;98+j>6��
���

D∗+ → D0(K0
Sπ

+π−)π+ ���2#C!EY���6��	��;98+j>6���;��0�*,Pj76�8X���>;s6����Z;9��)0#i�*�C!5�����Z��6�����;�� �{����%gOt�����@���4���
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��L
bN!�/0��%:%'!5RJ���C!5;98+���a^P_z^P_*` 6�;98:%:8+#��q%+�[1��p��)�%+�]���q}�����8:;.|g��8:�*����� �y!56�#�#982!5���B��%+�r1��p��)�%+�[8+#���R"!5��� �
�J��6��
AD(m2

−,m
2
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,Xj76�8x/0����#98+#�;��
$ �0/��98:���&%gOQ!512��%:8:;96����v/0��121��&6����f#���121��&�PO 6�������#���1=R�%+�v���(;����91��0# ����|
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AD(m2
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2
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∑

r

are
iφrAr(m

2
−,m

2
+) + aNRe

iφNR
� C@L FKJ �

^P_B^P_*` 6�;98:%:8+#�� ?�G ���0#����"!5��/0�0#��{MF!5R�%+��C@L @ ��LPhU��6@?w�POt���>;9������%:%+�0#	���<#C���>;s�"!�#sR�8+���A��;C!5R�%:8+�0#�� %+�
σ
��;
σ′

��L
�o%:%+�0#s#C���>;U���E!5��1���8:��#i8:��/�%:6�#��0#s!
���w����128+��6@?f���0/��98:���<%+�0#i���������0�0#E,J��;V%+��6��U14!�#�#��<��;U%+��6��V%'!5�9����6��s#����7;
%:8:R����0#V��!5��#I%gOQ!
-.6�#9;���1����>;ELBbc�0#V!56�;9���0#x�"!5�C!51�)�;9���0#x�J��6��I%+�0#G���0#C���"!5��/0�0#V#����7;I;98:���0#x�@6f~Xh	�ZL�bc�s��%'!5�v���
hs!5%:8:;9�U!
-.6�#9;��G��;X%+�0#X�����5-.�0/�;98+����#�#96��o%+�0#X14!�#C#��0#o8:�>Y*!5�98'!5�>;��0#�#����7;X1����>;9���0#�#96��o%'!U���*6���� C@L S L�k�%+#X1����>;9�����>;
%'!Z;9��)0#IRB�������	���0#C/��98:��;98+���
���0#x���������0�0#x�"!5�G%+�s1��7��)�%+�=���s}�����8:;.|g��8:�*�����EL
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D∗+ → D0(K0

Sπ
+π−)π+ �{��� K"!56�;

$r�>!56�/CK�� ��,x��;������5-.�0/�;98+����#f#96���%+�0#(14!�#�#��0#�8:�7Y�!5�98'!5�7;��0#
���0#���%:%+�0#(�@6
D
#96��J���9�B�*#��0�0#&!56 ���0#96�%:;C!5;f���

%gOQ!
-.6�#9;���1����>;U�@6&1��p��)�%+�	���s}�����8:;.|g� 8:�*�����V6�;98:%:8+#��s�"!5�G%'!2/0��%:%'!5RJ���C!5;98+���f^P_B^P_*`xL

�I5 �#5[Z �^_I_`RUe�_ K�K�P,=0?;D��2RS@SP0?YT8=0K�K�=0?
bXOQ!
-�6�#�;���1����>;46�;98:%:8+#C�(��!5��#2%'!v1���;9K��7���v�	�	n������3mg!58:;2�"!�#28:�>;����9Y�����8:�3�@8:���0/�;���1����>; %+�0#28:��/0�����>6��0#
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γ, r

(∗)
(s)B

,
δ
(∗)
(s)B

�G�7���3���P��;E,>���x�"!5��%'!smy!58:R�%+�U#9;C!5;98+#9;98+j76��x�@8+#9�J����8:R�%+�V�B��6���%+�0#�1��p���0#�/0����#�8+�������0#��{j76���%+j76��0#
/0���7;C!58:���0#��POt��Y�������1����7;�# �	��;����2�"!5�	%'! mg!58:R�%+�2Y�!5%+��6������

rB
,J%gO 6�;98:%:8+#C!5;98+���r����/0�0#sY*!5�98'!5R�%+�0#	1�)����4$&���0#

R�8'!58+#Z��;2$&6��]/0��12�B���9;���1����7;2�����@|g�>!56�#�#98+��� ���0#<8:��/0���9;98:;96����0#EL�bc�0#Z/0�7�������������0�0#2/E!5�9;��0#�8+�������0#
x

(∗)
(s)±

��;
y

(∗)
(s)±

���>;x��;��s8:�7;9���7�@6�8:;��0#x�B��6��x����1��0�@8+���V$2/0�i������R�%+)�1��*L"�X%:%+�0#x#����7;I��������8+�0#I�"!5�=�

x
(∗)
(s)± ≡ <e

(

r
(∗)
(s)Be

i(δ
(∗)
(s)B

±γ)
)

� C@L F>? �

y
(∗)
(s)± ≡ =m

(

r
(∗)
(s)Be

i(δ
(∗)
(s)B

±γ)
)

���<#����9;��=j76��
x

(∗)2
(s)± + y

(∗)2
(s)± = r

(∗)2
(s)B

LP���=#C���>;i/0�0#xY*!5�98'!5R�%+�0#Vj76�8F#C���>;U6�;98:%:8+#��0�0#i��!5��#x%gOQ!
-.6�#9;���1����>;s#96��V%+�
��%'!5�vhi!5%:8:;9�<���

B− → D(∗)(K0
Sπ

−π+)K(∗) L��X%:%+�0#V#����7;x����#96�8:;��=6�;98:%:8+#��0�0#x�J��6��x��?@;9�C!58:���=���0#V��8:Y��E!56@?
���
/0���@�z!5��/0��#96��G%+�0#I��R�#����9Y*!5R�%+�0# �

γ, r
(∗)
(s)B

,
δ
(∗)
(s)B

�S$<%gOQ!58+�������i1���;9K��7���0#V#9;C!5;98+#9;98+j76��0#Sm{���0j>6����7;98+#9;��0#EL

�I5 �#5�� ��P0?Y:
� @�� @b? e#=��
�dOdP,@S]�_ e#= � � ���

bXOQ!5�"!5%:Dp#C���	�=n�� !0Y��0/ 6��]��;C!5;	���"!5%
K0

Sπ
−π+ !
��;��4���P�0/�;96��0�3�"!5�=%'!f/0��%:%'!5RB���C!5;98+���]^P_z^P_*` �J��6��%+�0#<1��p���0#

DK
,
D∗K


 HKJ�� ��;
DK∗ 
 H>? � ,N#96��<���0#<�0/CK"!5�>;98:%:%+����#2���0#��B�0/�;98�my#���� 347 × 106 ��; 227 × 106�"!58:���0#

BB̄
L�bN�	����1=R����Z�POt��Y�������1����7;�#U��R�#C���9Y����0#9;V���

398 ± 23
�B��6��

DK
,����

97 ± 13
�
93 ± 12

�G�J��6��
D∗K

!0Y��0/
D∗ → D0π0 �

D∗ → D0γ
��,N��;<���

42 ± 8
�J��6��

DK∗ ,\!0Y��0/3���0#=��6�����;��0#<��� 67%
,
77%

��;
65%

L"bF!�/0��%:%'!5RJ���C!5;98+���f}S��%:%+��!2���>!5%+��1����7;U���P�0/�;96��=/0�0#U!5�"!5%:Dp#C�0# 
 HK@ � ,�#96��x6��
�0/�K"!5�7;98:%:%+���w���
386 × 106
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�
<e{are

iφr} =m{are
iφr} �

!A'�, .
/:��# %(� ) 8 ' �;���;.
� ! �-#7. ��� �
K∗(892)− −1, 223 ± 0, 011 1, 3461 ± 0, 0096

���&�:0
K∗

0 (1430)− 1, 698 ± 0, 022 0, 576 ± 0, 024
	
� �

K∗
2 (1430)− 0, 834 ± 0, 021 −0, 931 ± 0, 022

	&� 3
K∗(1410)− −0, 248 ± 0, 038 −0, 108 ± 0, 031 �

�:0
K∗(1680)− −1, 285 ± 0, 014 0, 205 ± 0, 013 �

� 	
K∗(892)+ 0, 0997 ± 0, 0036 −0, 1271 ± 0, 0034 �

� �
K∗

0 (1430)+ 0, 027 ± 0, 016 0, 076 ± 0, 017 �
�
�

K∗
2 (1430)+ −0, 019 ± 0, 017 −0, 177 ± 0, 018 �

�:0
ρ(770) 1 0

540�� 	
ω(782) −0, 02194 ± 0, 00099 0, 03942 ± 0, 00066 �

� �
f2(1270) 0, 699 ± 0, 018 −0, 387 ± 0, 018

5
�:0
ρ(1450) 0, 253 ± 0, 038 0, 036 ± 0, 055 �

�:0
� �$#(@�!
�-����# ' #4.

−0, 99 ± 0, 19 3, 82 ± 0, 13
�
� �

f0(980) −0, 4465 ± 0, 0057 −0, 2572 ± 0, 0081
	&� �

f0(1370) −0, 95 ± 0, 11 1, 619 ± 0, 011
5
�
�

σ −1, 28 ± 0, 02 −0, 273 ± 0, 024
�
� 	

σ′ −0, 290 ± 0, 010 0, 0655 ± 0, 0098 �
� �

���������	��
 C@L @ � �V12��%:8:;96����0#	/0��12��%+��?@�0# areiφr
��;Um �C!�/�;98+����#=���0#s�@8��J�������7;��0#	/0��12�B�*#�!5�>;��0#�� ���0#����"!5��/0�0#

K0
Sπ

− , K0
Sπ

+ ,z��; π+π−
�I��R�;����>6��0#i�"!5�s!
-�6�#�;���1����>;s�@6f��%'!5�w���<hi!5%:8:;9�Z���

D0 → K0
Sπ

−π+ ������Y����"!5�>;�POt��Y�������1����7;�#
D∗+ → D0π+ L>bc�0#�8:��/0���9;98:;96����0#G#����>;�#9;C!5;98+#9;98+j76��0#�#C��6�%+��1����>;EL@bc�0#�14!�#�#��0#���;�%+�0#�%'!5�9����6���#���0#x���0#����"!5��/0�0#IYp8+���������>;x���=~Xh	� J E�L
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�B��6��
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D∗ → D0π0 � %+�<1��7���
D∗ → D0γ

�cOQ! �"!�#s��;��<��;96��@8+� ��,P��;
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,
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γ
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��� ?

σ
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�POt�����@��� @ �
γ[mod π] = (92±41±11±12)◦
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γ
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2σ
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σx(µm) 110 120 100
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pb−1/jour
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? , ?�J
e+e−

E J
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J , I E
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hi�0#98:�7;����*�C!5;98+��� dV!5���J���9;x�POt��1=R��C!5��/CK���1����>; � � �

D∗0(2007) → D0π0 61, 9 ± 2, 9
D∗0(2007) → D0γ 38, 1 ± 2, 9

D0 → K−π+ 3, 80 ± 0, 07
D0 → K−π+π0 14, 1 ± 0, 5
D0 → K−π+π−π+ 7, 72 ± 0, 28
D0 → K+K− 0, 384 ± 0, 01
D0 → π+π− 0, 1364 ± 0, 0032
D0 → K0

Sπ
0 0, 75 ± 0, 08

D0 → K0
Sρ

0 1, 55+0,12
−0,16

D0 → K0
Sφ 0, 458 ± 0, 034

D0 → K0
Sη

′(958) 0, 91 ± 0, 14
D0 → K0

Sη 0, 38 ± 0, 06
D0 → K0

Sω 1, 10 ± 0, 2

K0
s → π+π− 69, 2 ± 0, 05

π0 → γγ 98, 798 ± 0, 032
ρ0 → π+π− 100
ω → π+π−π0 89, 1 ± 0, 7
η′ → ρ0γ 29, 4 ± 0, 9
η′ → ηπ+π− 44, 5 ± 1, 4
φ→ K+K− 49, 2 ± 0, 6
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D∗0 cū I(JP ) = 1
2(1−) 2006, 7 < 2, 1

D0 cū I(JP ) = 1
2(0−) 1864, 6

ρ uū−dd̄√
2

IG(JPC) = 1+(1−−) 775, 5 ± 0, 4 149, 4 ± 1, 0

ω c1(uū) + c2(ss̄) IG(JPC) = 0−(1−−) 782, 65 ± 0, 12 8, 49 ± 0, 08
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� G L ?K? �

���
x̄
��;
ȳ
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Correlation Matrix (signal)

100 5 -3 -1 0 0 82 3 -2 -1 -1 3 -4 -1 10

5 100 6 -1 0 0 5 2 0 1 -2 -1 0 0 0

-3 6 100 -19 25 35 -1 26 12 45 -16 -2 0 -1 1

-1 -1 -19 100 69 54 0 2 -1 1 0 0 2 2 0

0 0 25 69 100 96 2 1 14 55 -7 0 1 0 0

0 0 35 54 96 100 2 -1 18 64 -7 0 1 -1 0

82 5 -1 0 2 2 100 3 -3 0 -6 1 -8 -3 6

3 2 26 2 1 -1 3 100 1 0 0 0 1 1 2

-2 0 12 -1 14 18 -3 1 100 22 20 -2 1 0 2

-1 1 45 1 55 64 0 0 22 100 -4 0 0 -2 0

-1 -2 -16 0 -7 -7 -6 0 20 -4 100 -1 1 1 -3

3 -1 -2 0 0 0 1 0 -2 0 -1 100 1 0 0

-4 0 0 2 1 1 -8 1 1 0 1 1 100 0 0

-1 0 -1 2 0 -1 -3 1 0 -2 1 0 0 100 -1

10 0 1 0 0 0 6 2 2 0 -3 0 0 -1 100

absolute values for correlation coefficients given in %
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Correlation Matrix (background)

100 0 4 -1 0 1 59 3 0 1 -1 1 1 -1 0

0 100 2 -6 -6 -6 7 -2 -2 -3 -1 -8 2 0 0

4 2 100 -3 27 35 9 53 10 43 -22 -1 0 2 -3

-1 -6 -3 100 88 79 -3 4 0 18 -13 5 -5 2 -9

0 -6 27 88 100 97 0 33 12 48 -15 4 -4 3 -8

1 -6 35 79 97 100 0 38 17 56 -13 4 -4 3 -8

59 7 9 -3 0 0 100 4 0 2 0 -2 3 0 0

3 -2 53 4 33 38 4 100 10 33 -5 0 0 3 0

0 -2 10 0 12 17 0 10 100 29 36 -2 3 2 3

1 -3 43 18 48 56 2 33 29 100 -9 0 0 2 -3

-1 -1 -22 -13 -15 -13 0 -5 36 -9 100 -4 7 0 6

1 -8 -1 5 4 4 -2 0 -2 0 -4 100 -5 -2 0

1 2 0 -5 -4 -4 3 0 3 0 7 -5 100 -2 2

-1 0 2 2 3 3 0 3 2 2 0 -2 -2 100 -3

0 0 -3 -9 -8 -8 0 0 3 -3 6 0 2 -3 100

absolute values for correlation coefficients given in %
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B → D∗0K
,
D∗0 → D0π0 , D0 → Kπ
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∆Eshift ≡ ∆E(K) − ∆E(π)

= γp
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≈ 0, 128
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GeV2/c ÐoÑ X��yÓ

+.Î
γ ≡ EΥ (4S)/MΥ (4S) ≈ 1, 144
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LK/π ≡ LK
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y = log

( LK/π + ε

1 −LK/π + ε

)

ÐoÑ X��yÓ
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 L/CuF9'Ã)0G28:'*T2>4H:+.C9C/'21x8:'*) π rbC/+.Z/)xC/'WD5710F9+.C/)xzVZ/'P8:'*)�>41B5.T*'*)fzVZ9H�G*T0U/+.Z/'2CD>�8:'~)BG28:'*T2>0'2Z91)�!�'�!*,+�(.-/"�+�*�r±zVZ9H�10' ? 10G*)0'2CV>0'<Z9C/'Ã57CD>4H:)0G28:'*T2>4H:+.C�F9' K X&('*)�G23yG2C/'2@A'2CD>0)x5swD57CD>tF9'*)O>41B5.T*'*)�1B5 ? H:F9'*)�)B57>4H:)`Ço57H:)B57CD>0���'�!*,+�(!-/"�+�*]@�57H:)�G*TBU/+.ZK57CD>1�������������! #"%$'&�(Â)0+.CV>1B5710'*)sr\'2>cT*+.1410'*) ? +.C/F9'2CD>IN#F9'*)�>41B5.T*'*)cF9+.CV>�8E5#CK57>4Z910'�C(QS'*)4> ? 5.)�T28E57HJ10' X 
 Z/)0)0H T*'*)�G23yG2C/'2@A'2CD>0)])0+.CD>`ËoHJ8:)10'q^4'2>0G*) X&,Q Z9>4HJ8JH:)�57>4H:+.C FRQ Z9C )BG28:'*T2>0'2Z91 ? +.Z91<FbH:)4>4HJC9W6Z/'21<8:'*)PTs57>0G2Wy+.14H:'*) K '2> π F/57C/)P8:'�-914Z9HJ>ÃF9'�ÇÈ+.C/F�'*)4>PCK57>4Z910'28F/57C/)<T*'2>4>0'Â57CK578Jw±)0' X�Ä C 'M[�'2>sr�T*'*)P)0G28:'*T2>0'2Z910)<T*+.CV>4H:'2C9C/'2CD>srRF/57C/)~8:'2Z91PF9GML/C9HJ>4H:+.C(rjZ9C/']T*+.Z ? '�)4Z91 LK/π À�!�'�������!�� #"%$'&!( Z9>4HJ8JH:)0' LK/π > 0, 9
re'2>��!�'��*�+�(.-/"�+�*
Z9>4HJ8JH:)0' LK/π < 0, 2 XO· C�10'2>410+.Z93y'uF9+.C/T�-9H:'2C¦8E5F9GML/C9HJ>4H:+.C
F9'*)

K
'2>PF9'*)

π
zVZ/'cC/+.Z/)PZ9>4HJ8JH:)0+.C/)~F/57C/)P8oQp5_^`Z/)4>0'2@A'2CV><N�>41B5*3y'210)~8oQ Z9>4HJ8JH:)B57>4H:+.C F9'c8E5A3.5714HE57-98:'

y X

 L/CcF9'e>41B5s3.57HJ8J8:'21 5*3y'*T,Z9C/'OT*+.Z ? ',)0wV@AG2>414H:zVZ/','2C y r*C/+.Z/)(10G*FbZ9H:)0+.C/)\8E5fT*+.Z ? ',)4Z91 LK/π F/57C/)2������*,+�(!-#"�+�*N LK/π < 0, 1 X�
 HJC/)4Hor�F/57C/)c8:' ? 8E57C (∆EK ; y)

r�8:'A-914Z9HJ>]F9'AÇÈ+.C/F
K
'*)4>�Z9C9H:zDZ/'2@A'2CV>Â8:+VTs578JH:)0G�F/57C/)c8E510G2W6H:+.C

y > 1
rV>B57C/FbH:)tzDZ/'P8:'x-914Z9HJ>

π
)0'P)0HJ>4Z/'�Z9C9H:zVZ/'2@A'2CD>fF/57C/)�8E5�10G2W6H:+.C

y < −1 X &\5c10G2W6H:+.C y ∈ [−1; 1]'*)4>PF9+.C/TÃ3VH:F9' XÁ +.Z91]5s3y+.HJ1�Z9C#^`'2Z
F9'AT*+.Z ? '*)<U/+.@A+.WyÆ2C/'*)c'2CV>410'A)4HJW6CK578O'2>Ã-914Z9HJ>sr�8:'*)cT*+.Z ? '*)�)0Z91~8E5gCK57>4Z910'�F9'Â8E5g>41B5.T*'1B5 ? H:F9'�'2>x)4Z91f8E5Â36578:'2Z91�F9' y )0+.CV>�G2WD578:'2@A'2CD>Ã5 ?9? 8JH:zVZ/G*'*)�)4Z91f8:'Ã)4HJW6CK578 X �\+.Z9>0'*)x8:'*)�F9GML/C9HJ>4H:+.C/)PF9'*)xTs57>0GMË
354 æ_áÈáÈãDå�ô7ô6àqìíóqà7698;:5<>=@?1ACBD6�<>8FE%=@GHB9IKJ�<C8%BML�N#A>=POQ<�ú



Wy+.14H:'*)PFRQSG23yG2C/'2@A'2CD>0)<)0+.CD>f10G*)0Z9@AG*'*)�F/57C/)x8:'<>B57-98:'s57Z Ñ XJÒ6XY +.Z/)�C(Qp5s3y+.C/) ? 5.)c'M[R'*T2>4Z/GAF9'AFbH:)0>4HJC/T2>4H:+.C )4Z ?9? 8:G2@A'2CV>B57HJ10'g57Z�)B'2HJC FbZ -914Z9HJ>cF9'ÂÇÈ+.C/F X(Ä C ? 5714>4H:T2Z98JH:'21srC/+.Z/)fC(Qp5s3y+.C/) ? 5.)x)BG ? 5710G<8:'<-914Z9HJ> BB̄ FbZu-914Z9HJ> qq̄ Àb'2C�'M[R'2>srb8E5Â)4>B57>4H:)4>4H:zVZ/'ÃFbH:) ? +.C9HJ-98:' ? +.Z91t8:'*)xG23yG2C/'MË@A'2CV>0)
qq̄
'*)4>�)0+.Z93y'2CD>t>410Æ*)�Ço57HJ-98:' ? +.Z91�8:'�-914Z9HJ> K X &\5 ? 571B57@AG2>414H:)B57>4H:+.C�'*)4>�578:+.10)t'Mab>410Å2@A'2@A'2CD>xFbH¶Ö�T2HJ8:'6r'2>,8:'*) HJC/T*'214>4HJ>4Z/F9'*)�)4Z91e8:'*) ? 571B57@AÆ2>410'*)�+.-9>0'2CDZ/)�)0+.CD>,W61B57C/F9'*) XyÌ 57C/)e8:'fTs5.),FbZI-914Z9HJ> π r.8:'*) L/W6Z910'*) �bXJÒ�� '2>

�bXJÒ � @A+.CV>410'2CD>�zVZ/'�8:'<T*+.CV>4HJCDZ9Z9@Ü'*)4>tT*+.@ ? 8:Æ2>0'2@A'2CD>PC/+swyG<F/57C/)t8:'~WyG2C/G214H:zDZ/' X9Y +.Z/)f5*3y+.C/)fF9+.C/T ? 10GMÇÈG210GC/'�T*+.C/)0H:F9G210'21�zDZ(Q Z9C/'cTs57>0G2Wy+.14H:'�W68:+.-K578:'cNÂ>41B5.T*'�1B5 ? H:F9'�F9+.C9C/G*' ? +.Z91x8:'<-914Z9HJ>�F9'<ÇÈ+.C/F X
���������	��
 Ñ XJÒ � l 14HJ>0Æ210'IF9']F9GML/C9HJ>4H:+.C F9'*)<zVZK57>410'ÂTs57>0G2Wy+.14H:'*)�FRQSG23yG2C/'2@A'2CD>0)�F9'c8oQp5_^`Z/)4>0'2@A'2CD> X KID

'*)4>8E5Â36578:'2Z91 ? 14H:)0' ? 571�8:'Ã)0G28:'*T2>0'2Z91�F9' �65.+.C�5.)0)0+±T2H:G�NÂ8E5]>41B5.T*'Ã1B5 ? H:F9' X
l 57>0G2Wy+.14H:'cF/57C/)f8oQp5_^`Z/)4>0'2@A'2CV> l +.Z ? '�)4Z91f8E5]>41B5.T*'Ã1B5 ? H:F9' Ä TBUK57CD>4HJ8J8:+.C�Z9>4HJ8JH:)0GÍ HJW6CK578 K Ð KID >

�!�'�!�,���!�� " $'&!(�'2> LK/π > 0, 9 Ó v�+.CD>0' l 57148:+A'MabT28JZ/)0H¶Ç+.Z
Ð KID <

�������,+�(!-#"�+�*g'2> LK/π < 0, 1 ÓÍ HJW6CK578 π Ð KID >
�!�'�!�,���!�� " $'&!(�'2> LK/π > 0, 9 Ó v�+.CD>0' l 57148:+A'MabT28JZ/)0H¶Ç+.Z

Ð KID <
�������,+�(!-#"�+�*g'2> LK/π < 0, 1 Ó


�14Z9HJ>�F9'~ÇÔ+.C/F
K Ð KID >

�!�'�!�,���!�� " $'&!(�'2> LK/π > 0, 9 Ó l +VTC�V>B57HJ8\F9'Ãv�+.CD>0' l 57148:+WyG2C/G214H:zVZ/'�'2>�T*+.CD>4HJCVZ9Z9@

�14Z9HJ>�F9'~ÇÔ+.C/F

π Ð KID <
�������,+�(!-#"�+�*g'2> LK/π < 0, 1 Ó l +VTC�V>B57HJ8\F9'Ãv�+.CD>0' l 57148:+WyG2C/G214H:zVZ/'�'2>�T*+.CD>4HJCVZ9Z9@

�����R��� ��ª(£y£ #K§o�'&y�oª\¨�¤
&('*)cT*+.1410G28E57>4H:+.C/)Â'2CD>410'�8:'*)�365714HE57-98:'*)�Z9>4HJ8JH:)0G*'*)�F/57C/)�8oQp5_^`Z/)4>0'2@A'2CD>P^`+.Z/'2CV>cZ9C 1��.8:'�'*)0)0'2CV>4H:'28�F/57C/)�8E5)4>41B57>0G2W6H:'<F9' ? 571B57@AG2>414H:)B57>4H:+.CuF9'*)�ÇÔ+.C/T2>4H:+.C/)tF9'�F9'2C/)0HJ>0GPF9' ? 10+.-K57-9HJ8JHJ>0G X9Ä C#'M[�'2>srV)4H�8oQS+.C#T*+.C/)4H:F9Æ210' n 365_Ë14HE57-98:'*)O578:Gs57>0+.HJ10'*) HJC/F9G ? '2C/F/57CD>0'*)ÊrD578:+.10)e'28J8:'*) C/'t)0+.CD> ? 5.)eT*+.1410G28:G*'*)sr6'2>ºHJ89'*)4> ? +6)0)0HJ-98:'�FRQSG*T214HJ10't8E5�ÇÈ+.C/T2>4H:+.CF9'IF9'2C/)4HJ>0GIF9' ? 10+.-K57-9HJ8JHJ>0G n Ë�FbHJ@A'2C/)4H:+.C9C/'28J8:'A'2C
Z9C ? 10+VFbZ9HJ>�F9' n ÇÈ+.C/T2>4H:+.C/)�F9'IF9'2C/)4HJ>0GIF9' ? 10+.-K57-9HJ8JHJ>0G@A+.C/+±FbHJ@A'2C/)4H:+.C9C/'28J8:'*) X Ä C�10'23.57C/TBU/'6r\8E5�10G*T2H ? 10+VzVZ/'g'*)4>�Ço57Z/)0)0'�À�F9'*)�T*+.1410G28E57>4H:+.C/)]CVZ98J8:'*)�C(Q HJ@ ? 8JH:zVZ/'2CD>? 5.)PzDZ/'<8:'*)�3.5714HE57-98:'*)P)0+.CD>xHJC/F9G ? '2C/F/57CD>0'*) X µ�8('*)4>�F9+.C/TÃHJ@ ? +.14>B57CD>~FRQS'*)4>4HJ@A'21x8E5Â36578:'2Z91�F9'*)�T*+.1410G28E57>4H:+.C/)'2CV>410'

∆EK
'2>
y
r.Ts571eZ9C/'�3.578:'2Z91e>410+ ? HJ@ ? +.14>B57CD>0'x)0'21B57HJ>e8:'t)4HJW6C/'tF9't8E5PC/+.CbËoHJC/F9G ? '2C/F/57C/T*' X v 57H:)ºT*'tC(QS'*)0>? 5.)�)4ZbÖ�)B57CV>sryHJ8/Ço57Z9>OG2WD578:'2@A'2CV>t57CK578Jwb)0'21O8:'*)�FbH:)4>414HJ-9Z9>4H:+.C/)�-9H:FbHJ@A'2C/)4H:+.C9C/'28J8:'*)tzDZ9H ? +.Z9141B57H:'2CV>�@A'2>4>410'~'2CG23±H:F9'2C/T*'cF9'*)xT*+.1410G28E57>4H:+.C/)�C/+.C�8JHJC/Gs57HJ10'*) XÁ +.Z91�8:'Â)4HJW6CK578or�8:'*)ÃT*+.1410G28E57>4H:+.C/)�)0+.CV>�Ts578:T2Z98:G*'*)cN ? 5714>4HJ1�F9'Â8oQSG*T0UK57CV>4HJ8J8:+.C 'Ma9T28JZ/)4H¶Ç�v�+.CD>0' l 57148:+ X ��+.Z9>0'8E5 ? 8E57Wy'm'2C y '*)4>�T*+.C/)4H:F9G210G*'6r�@�57H:)g)0'2Z98:'mZ9C/'uÇÈ'2C/Å2>410'm)4w±@AG2>414H:zVZ/'�N ±4σ

F9'm8E5
36578:'2Z91gT*'2CV>41B578:'�F9'
∆EK

'*)4>ÃZ9>4HJ8JH:)0G*'6r�5_L/C F9'I)0'ÂÇÈ+VTs578JH:)0'21ÃZ9C9H:zVZ/'2@A'2CD>])4Z91�8E5#10G2W6H:+.C )4HJW6CK578O'2>cF9'ÂC/' ? 5.)]5_[�'*T2>0'21c8:'ITs578¶ËT2Z98�F9'*)IT*+.1410G28E57>4H:+.C/) ? 571AF9'*) ? +.HJCD>0)I>410+ ? G28:+.HJW6C/G*)AF9'uT*'2>4>0'u10G2W6H:+.C X 
 HJC/)4Hor C/+.Z/)IZ9>4HJ8JH:)0+.C/)AZ9C/' ? 8E57Wy'
∆EK ∈ [−0, 06; 0, 06]

;<' � ? +.Z91Ã8:'*)�G23yG2C/'2@A'2CV>0) D∗K
rR'2>Ã8E5 ? 57Wy' ∆EK ∈ [−0, 01; 0, 11]

;<'�� ? +.Z918:'*)PG23yG2C/'2@A'2CD>0)
D∗π XÁ +.Z91e8:'O-914Z9HJ>sr7C/+.Z/)ºZ9>4HJ8JH:)0+.C/)ºZ9CÂT*+VTC�V>B57HJ89F9'�vm+.CV>0' l 57148:+9r.+.Î]8:'*) G23yG2C/'2@A'2CD>0)eF9'tT0UK5.zVZ/'�Ts57>0G2Wy+.14H:' Ð uds r

cc̄
r
B+B− r B0B̄0 Ó )B+.CD>cTBU/+.H:)4H:)cF9'ÂÇo5.Ø*+.C�578:Gs57>0+.HJ10'�5_L/C F9'Â>41B5*3657HJ8J8:'21�)4Z91ÃZ9C/'I8JZ9@IHJC/+6)0HJ>0G�G*zVZ9HJ3.578:'2CV>0'T*+.@I@�Z9C/'6r�G2WD578:']NÂ8E5Â8JZ9@IHJC/+6)4HJ>0G�F9'*)�F9+.C9C/G*'*) X�Ä C�10'23657C/T0U/'6rjG2>B57CD>PF9+.C9C/Gc8E5Â8JHJ@IHJ>B57>4H:+.C )4>B57>4H:)4>4H:zVZ/'�FbZ-914Z9HJ>IF9'IÇÈ+.C/FRr�C/+.Z/)�C(Q Z9>4HJ8JH:)B+.C/) ? 5.)]8E5�T*+.Z ? 'g)4w±@AG2>414H:zDZ/'g)4Z91 ∆EK

T*+.@I@A'gC/+.Z/)�8:'AÇo57H:)0+.C/) ? +.Z91]8:')4HJW6CK578or/@�57H:)xC/+.Z/)xT*+.C/)4H:F9G210+.C/)�>0+.Z9>0'Ã8E5 ? 8E57Wy'�F9'<8oQp5_^`Z/)4>0'2@A'2CV> ∆EK ∈ [−0, 16; 0, 13]
;<' � X

&\'*)t10G*)4Z98J>B57>0)fF9'*)�3.578:'2Z910)fF9'*)fT*+.1410G28E57>4H:+.C/)x)B+.CD>fF9+.C9C/G*)xF/57C/)�8:'*)t>B57-98:'s57Zba Ñ XpÚ '2> Ñ X�� ? +.Z91�8:'*)t@A+±F9'*)
D0π0 '2> D0γ

10'*) ? '*T2>4HJ3y'2@A'2CV> X&('*)PFbH:)0>414HJ-9Z9>4H:+.C/)P-9H:FbHJ@A'2C/)0H:+.C9C/'28J8:'*)ÃT*+.1410'*) ? +.C/F/57CV>0'*)Ã)0+.CD><F9+.C9C/G*'*)<)4Z91�8:'*)�L/W6Z910'*) Ñ XJÒ '2> Ñ XpÚbX &\'*)T*+.1410G28E57>4H:+.C/) ? +.Z91<8:'I)4HJW6CK578 K )0+.CV><ÇÈ57HJ-98:'*)srRF9']8oQS+.10Fb10'AF9' 2% XRÁ +.Z91�8:'I)4HJW6CK578 π r�Z9C/'A57CV>4H¶Ë�T*+.1410G28E57>4H:+.C'*)4>x+.-/)B'2143yG*'6r/'2CD>410'
5%
'2>

8% X 
�H:'2C�zVZ/'Ã)4HJW6C9H:Ts57>4HJ3y'6r/T*'2>4>0'ÃT*+.1410G28E57>4H:+.Cm10'*)4>0'<1B57H:)0+.C9CK57-98:'6r/'2>fC/'<WyG2C/Æ210'
? 5.)]F9'�-9HE57H:) ? 5714>4H:T2Z98JH:'21 Ð 3y+.HJ1])B'*T2>4H:+.C Ñ X �/XpÚyÓMX &('�-914Z9HJ> π ? +6)0)0Æ*F9'�F9'*)�T*+.1410G28E57>4H:+.C/)]3y+.H:)4HJC/'*)]F9'�T*'28J8:'*)FbZ )4HJW6CK578

K X,Ä C T*'�zDZ9H�T*+.C/T*'214C/'�8:'�-914Z9HJ> K re8:'*)�3.578:'2Z910)�)0+.CD>gG28:'23yG*'*)sr,@�57H:)�8:'*)AHJC/T*'214>4HJ>4Z/F9'*)g)0+.CD>



���������	��
 Ñ XpÚ � l +.1410G28E57>4H:+.C/) Ð '2C % Ó '2CD>410' ∆EK
'2>
y ? +.Z91�8:'*)�@A+±F9'*) B± → D∗(D0π0)h±

r ? +.Z91P8:'*)zVZK57>410'�Ts57>0G2Wy+.14H:'*)~FRQSG23yG2C/'2@A'2CD>0)~F9'Ã8oQp5_^qZ/)0>0'2@A'2CD> X
v�+VF9' Í HJW6CK578 K Í HJW6CK578 π 
�14Z9HJ>

K

�14Z9HJ>

π

Kπ 0, 7 ± 0, 4 −6, 0 ± 0, 3 5, 1 ± 4, 3 1, 0 ± 1, 4

ππ 1, 1 ± 0, 5 −6, 9 ± 0, 5 −24, 4 ± 15, 5 3, 7 ± 9, 3

KK 1, 4 ± 0, 4 −5, 9 ± 0, 4 10, 4 ± 12, 3 −0, 1 ± 3, 9

K0
Sπ

0 3, 0 ± 0, 8 −6, 0 ± 0, 8 3, 3 ± 14, 7 5, 6 ± 4, 9

K0
Sω −4, 0 ± 2, 2 −7, 2 ± 1, 7 −25, 5 ± 16, 3 5, 2 ± 7, 0

K0
Sφ 1, 6 ± 0, 8 −6, 8 ± 0, 8 26, 7 ± 28, 0 −2, 7 ± 9, 3

���������	��
 Ñ X�� � l +.1410G28E57>4H:+.C/) Ð '2C % Ó '2CD>410' ∆EK
'2>
y ? +.Z91<8:'*)~@A+VF9'*) B± → D∗(D0γ)h±

r ? +.Z91<8:'*)zVZK57>410'�Ts57>0G2Wy+.14H:'*)~FRQSG23yG2C/'2@A'2CD>0)~F9'Ã8oQp5_^qZ/)0>0'2@A'2CD> X
v�+±F9' Í HJW6CK578 K Í HJW6CK578 π 
�14Z9HJ>

K

�14Z9HJ>

π

Kπ 1, 3 ± 0, 4 −6, 0 ± 0, 3 0, 9 ± 3, 0 0, 6 ± 1, 0

ππ 1, 9 ± 0, 6 −5, 9 ± 0, 6 4, 4 ± 12, 8 8, 5 ± 6, 3

KK 1, 5 ± 0, 5 −5, 3 ± 0, 5 −2, 5 ± 9, 6 2, 9 ± 3, 1

K0
Sπ

0 1, 1 ± 0, 8 −5, 8 ± 0, 8 2, 6 ± 10, 7 0, 7 ± 4, 0

K0
Sω −1, 7 ± 1, 7 −8, 4 ± 1, 7 11, 3 ± 15, 8 4, 6 ± 6, 5

K0
Sφ 0, 1 ± 0, 7 −7, 7 ± 0, 7 1, 9 ± 20, 0 4, 3 ± 6, 3

G2WD578:'2@A'2CV>x>410Æ*)�W61B57C/F9'*)fFbZ�Ço57HJ>tF9'�8E5�>410Æ*)�ÇÈ57HJ-98:'<)4>B57>4H:)0>4H:zDZ/'~FbH:) ? +.C9HJ-98:'6r±T*+.@I@A'Ã+.C ? '2Z9>�8:'P3y+.HJ1f)4Z91�8:'*)FbH:)4>414HJ-9Z9>4H:+.C/)P-9H:FbHJ@A'2C/)4H:+.C9C/'28J8:'*) X

 Z#L/CK578or9T*'*)fT*+.1410G28E57>4H:+.C/)x10'*)4>0'2CV>fÇo57HJ-98:'*)sr±8:'*)xFbH:)4>414HJ-9Z9>4H:+.C/)f-9H:FbHJ@A'2C/)4H:+.C9C/'28J8:'*)�C/'<@A+.CD>410'2CV> ? 5.)fFRQS'M[R'2>C/+.Cu8JHJC/Gs57HJ10' X9Y +.Z/)x5*3y+.C/)xF9+.C/T<TBU/+.H:)4H(F9' ? 571B57@AG2>410'21f8:'*)�ÇÔ+.C/T2>4H:+.C/)�F9'~F9'2C/)0HJ>0GÃF9' ? 10+.-K57-9HJ8JHJ>0G�-9H:FbHJ@A'2CbË)4H:+.C9C/'28J8:'*)�F9'I8oQp5_^`Z/)4>0'2@A'2CD>c'2C�Z9C ? 10+VFbZ9HJ>cF9'IF9'2Zba�ÇÈ+.C/T2>4H:+.C/)cF9'IF9'2C/)4HJ>0GAF9' ? 10+.-K57-9HJ8JHJ>0GI@A+.C/+VFbHJ@A'2CbË)4H:+.C9C/'28J8:'*)�À
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D∗0 → D0γ
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Kπ 20, 99± 0, 08 22, 22± 0, 06
ππ 14, 62± 0, 06 14, 75± 0, 07
KK 20, 36± 0, 08 20, 47± 0, 08
K0

S
π0 8, 85± 0, 05 8, 89± 0, 05

K0

S
ω 4, 44± 0, 04 4, 48± 0, 04
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S
φ 10, 33± 0, 05 10, 37± 0, 06
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Kπ ππ KK K0
Sπ

0 K0
Sω K0

Sφ� ò�ä �_çoàºëDõ ó`ð2óqß7à`äfà`ß*âoá�áÈãpö�ß.å�ì
K
å�� æ7áÔâoó`á

19, 7 ± 19, 5 −3, 2 ± 7, 7 1, 1 ± 6, 7 −2, 9 ± 5, 1 −5, 2 ± 5, 0 2, 5 ± 2, 6êsæ7å�ß7ëPìpàeáÈãpöMß.åBì
K
à`áÔâ(çoàqâoãSçoó

� òMä �_çoà ëyõ ó`ð2ó`ß_à`äfà`ß*âoá�áÈãpöMß7å�ì
π
å��Ôæ7áÔâoóqá

13, 8 ± 60, 4 −11, 2 ± 6, 3 14, 1 ± 22, 8 −5, 1 ± 17, 1 −23, 5 ± 17, 9 −2, 4 ± 11, 2ê*æ.åBß.ë�ìíàeáÈãpö�ß.å�ì
π
àqáÔâ\çoà�âoãpçoó
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23, 5 ± 22, 2 −4, 2 ± 3, 3 −0, 6 ± 6, 8 −3, 1 ± 4, 5 −2, 9 ± 4, 4 3, 5 ± 3, 8êsæ7å�ß7ëPìpàeáÈãpöMß.åBì
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� òMä �_çoà ëyõ ó`ð2ó`ß_à`äfà`ß*âoá�áÈãpöMß7å�ì
π
å��Ôæ7áÔâoóqá

−37, 2 ± 64, 8 7, 4 ± 9, 6 −19, 3 ± 20, 4 23, 8 ± 18, 7 1, 5 ± 16, 3 7, 2 ± 11, 0ê*æ.åBß.ë�ìíàeáÈãpö�ß.å�ì
π
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D∗0 → D0π0

� ���
���
	 K � ���
���
	 π
� ��� ��� K

� ��� � � π

pull Signal K
-4 -3 -2 -1 0 1 2 3 4
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 0
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)
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60  0.050±mean = -0.0030 
 0.035±sigma =  0.992 
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70  0.052±mean =  0.009 
 0.037±sigma =  1.031 
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 0.049±mean = -0.0636 
 0.035±sigma =  0.981 
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 0.050±mean = -0.0239 
 0.035±sigma =  0.994 
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 0.053±mean = -0.1164 
 0.038±sigma =  1.063 
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70  0.049±mean =  0.066 
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-4 -3 -2 -1 0 1 2 3 4
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)
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70  0.051±mean = -0.1264 
 0.036±sigma =  1.025 

pull bkgd K
-4 -3 -2 -1 0 1 2 3 4
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)
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 0.050±mean = -0.1632 

 0.036±sigma =  1.001 
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)
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 0.051±mean = -0.1656 

 0.036±sigma =  1.023 
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)
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60  0.050±mean =  0.034 
 0.036±sigma =  1.001 

pull Signal Pi
-4 -3 -2 -1 0 1 2 3 4
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 0.051±mean = -0.0231 
 0.037±sigma =  1.029 

pull bkgd K
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60  0.050±mean =  0.020 
 0.036±sigma =  1.006 
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)
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60  0.054±mean = -0.0744 
 0.038±sigma =  1.074 

pull Signal K
-4 -3 -2 -1 0 1 2 3 4

E
ve

nt
s 

/ (
 0

.3
2 

)

0

10

20

30

40

50

60

pull Signal Pi
-4 -3 -2 -1 0 1 2 3 4
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 0.051±mean = -0.0639 
 0.037±sigma =  1.028 
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-4 -3 -2 -1 0 1 2 3 4
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 0.054±mean = -0.0215 

 0.038±sigma =  1.074 

pull bkgd K
-4 -3 -2 -1 0 1 2 3 4
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 0.047±mean = -0.0540 
 0.033±sigma =  0.934 
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60  0.051±mean = -0.0222 
 0.037±sigma =  1.026 
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70  0.051±mean = -0.1044 
 0.036±sigma =  1.011 
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pull bkgd K
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)
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60  0.049±mean = -0.0745 
 0.035±sigma =  0.986 
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 0.050±mean =  0.010 
 0.036±sigma =  1.006 
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 0.035±sigma =  0.986 
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 0.051±mean =  0.051 
 0.036±sigma =  1.013 
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 0.055±mean = -0.0731 
 0.040±sigma =  1.103 
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-4 -3 -2 -1 0 1 2 3 4
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)
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70  0.053±mean = -0.1815 
 0.038±sigma =  1.062 
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D∗0 → D0γ
� ���
���
	 K � ���
���
	 π

� ��� ��� K
� ��� � � π

pull Signal K
-4 -3 -2 -1 0 1 2 3 4
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)

0

10

20

30

40

50

60

70  0.047±mean = -0.0004 
 0.033±sigma =  0.942 
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)
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60  0.050±mean = -0.0105 
 0.036±sigma =  1.009 
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 0.050±mean = -0.0210 

 0.036±sigma =  1.003 
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 0.054±mean =  0.043 
 0.038±sigma =  1.072 
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-4 -3 -2 -1 0 1 2 3 4

E
ve

nt
s 

/ (
 0

.3
2 

)

0

10

20

30

40

50

pull Signal K
-4 -3 -2 -1 0 1 2 3 4

E
ve

nt
s 

/ (
 0

.3
2 

)

0

10

20

30

40

50

60
 0.048±mean = -0.0516 

 0.034±sigma =  0.964 
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)
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 0.049±mean =  0.126 
 0.035±sigma =  0.984 
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pull bkgd K
-4 -3 -2 -1 0 1 2 3 4
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)
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60  0.050±mean =  0.012 
 0.036±sigma =  1.003 
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pull bkgd Pi
-4 -3 -2 -1 0 1 2 3 4
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)
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60  0.052±mean = -0.1632 
 0.037±sigma =  1.038 
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60  0.050±mean = -0.0789 
 0.036±sigma =  1.005 
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-4 -3 -2 -1 0 1 2 3 4

E
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)
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70  0.049±mean =  0.001 
 0.035±sigma =  0.987 
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pull bkgd K
-4 -3 -2 -1 0 1 2 3 4
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)
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60  0.051±mean = -0.0109 
 0.036±sigma =  1.021 
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pull bkgd Pi
-4 -3 -2 -1 0 1 2 3 4

E
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nt
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2 

)

0
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20

30

40

50  0.053±mean = -0.0094 
 0.038±sigma =  1.062 

pull bkgd Pi
-4 -3 -2 -1 0 1 2 3 4
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)

0

10

20

30

40

50

pull Signal K
-4 -3 -2 -1 0 1 2 3 4
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)
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70  0.052±mean =  0.036 
 0.037±sigma =  1.037 
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 0.049±mean = -0.0654 
 0.035±sigma =  0.981 
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)
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70  0.049±mean = -0.0724 
 0.035±sigma =  0.982 
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-4 -3 -2 -1 0 1 2 3 4
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 3657CD>cFRQS'M[R'*T2>4Z/'21]8oQp5_^qZ/)4>0'2@A'2CV>�)4Z91c8:'*)cF9+.C9C/G*'*)sr\C/+.Z/)�Ço57H:)0+.C/)�Z9C/'AZ98J>4HJ@A'A3yG214H¶LKTs57>4H:+.C ? +.Z91�C/+.Z/)5.)0)0Z910'21,zDZ/'t8oQp5_^`Z/)4>0'2@A'2CD>�'*)4>e)0+.Z/),T*+.CV>41��.8:' XDÁ +.Z91OT*'28E5br.C/+.Z/),'M[R'*T2>4Z/+.C/),Z9C/'t@A'*)4Z910'x)0Z91º8:'fv�+.CD>0' l 57148:+F9'�8E5Ã@AÅ2@A'�ÇÈ5.Ø*+.CgzDZ/'xT*'28E5�)0'21B5~Ço57HJ>�)0Z91,8:'*)�F9+.C9C/G*'*) XVÁ +.Z91�10Gs578JH:)B'21�T*'2>4>0'x@A'*)0Z910'6rDC/+.Z/)�C(Q Z9>4HJ8JH:)0+.C/) ? 8JZ/)FbZ�)0HJW6CK578

K
'2>�FbZ )4HJW6CK578

π ? 10+s3y'2CK57CV>]F9'*)cG*T0UK57CD>4HJ8J8:+.C/)Âv�+.CD>0' l 57148:+�'MabT28JZ/)4H¶ÇÈ)�T*+.@I@A'IC/+.Z/)c8oQp5*3y+.C/)Ço57HJ>e^`Z/)0zDZ(QpN ? 10G*)B'2CD> X/Y +.Z/) ? 10'2C/+.C/)PT*'Ã)4HJW6CK578�57Z�)0'2HJCu@AÅ2@A'cFbZ�WyG2C/G214H:zDZ/' B+B− X &('Ã10'*)4>0'ÃFbZmvm+.CV>0'l 57148:+I'*)4>tF9GML/C9H(F9'~8E5�@�57C9H:Æ210'PUK57-9HJ>4Z/'28J8:'6rK'2C ? 10'2CK57CV>fZ9CuT*+VTC�V>B57HJ8RF9'<vm+.CV>0' l 57148:+ÂF9'PWyG2C/G214H:zVZ/'Ã'2>fF9'T*+.CV>4HJCDZ9Z9@ X,l '2>4>0'AZ98J>4HJ@A'�3yG214H¶LKTs57>4H:+.C 3±H:)0'�N#10'2>410+.Z93y'21 ? 571c8oQp5_^`Z/)4>0'2@A'2CD>]8:'*)Ã36578:'2Z910)�F9'*)�+.-/)0'2143657-98:'*);<&y= >0'28J8:'*)�zVZ(QS'28J8:'*)#+.CD>#G2>0G�WyG2C/G210G*'*)���F/57C/)�8E5�)0HJ@cZ98E57>4H:+.Cîvm+.CV>0' l 57148:+9r�T6QS'*)4>`Ë�N_Ë�FbHJ10' F9'�10'2>410+.Z93y'21
A∗
CP±
r9'2>x8:'*)x1B5 ?9? +.14>0) R∗

CP± ? +.Z91x>0+.Z/)f8:'*)f@A+±F9'*) X

��� � ��� � >.�O¤ &6¡K� ¡K¨ & ��¨,�R§
Á +.Z91~@A'*)4Z910'21�8:'*)<5.)4w±@AG2>414H:'*)PF9'�T0UK5714Wy'6r�C/+.Z/) ? +.Z91414H:+.C/)~'M[�'*T2>4Z/'21<F9'2Zba�5_^qZ/)4>0'2@A'2CV>0)<)0G ? 5710G*)�ÀKZ9C)4Z91�Z9C#G*T0UK57CD>4HJ8J8:+.CuC/'~T*+.CD>0'2CK57CV>xzDZ/'�8:'*)

B+ rVZ9Cg)0'*T*+.C/Fg)4Z91�Z9CgG*TBUK57CD>4HJ8J8:+.CuC/'~T*+.CD>0'2CK57CD>xzVZ/'~F9'*) B− X&('�C/+.@c-910'<FRQSG23yG2C/'2@A'2CD>0)f5_^`Z/)4>0G ? +.Z91OTBUK5.zDZ/'~Ts57>0G2Wy+.14H:' ? '214@A'2>4>41B57HJ>f578:+.10)OF9'�Ts578:T2Z98:'21�8:'*)�5.)0wV@AG2>414H:'*)tN8E5<@�57HJC(r6'2>O8:'*)eHJC/T*'214>4HJ>4Z/F9'*)O+.-9>0'2CVZ/'*)O)4Z91e8:'*)e1B5 ?9? +.14>0),FRQS'2@�-91B57C/T0U/'2@A'2CD>xF9'23±1B57H:'2CD>�Å2>410' ? 10+ ? 57WyG*'*)�57Zba+.-/)0'2143657-98:'*) X µ�8�'*)4>�'2C�Ço57HJ> ? 8JZ/),^qZ/FbH:T2H:'2Zba�FRQp5_^`Z/)4>0'21~FbHJ10'*T2>0'2@A'2CD><8:'*)P+.-/)B'2143.57-98:'*)~zDZ9H\C/+.Z/)�HJCV>0G210'*)0)0'2CD> XY +.Z/)xT0UK57C9Wy'*+.C/)~F9+.C/TÃ8:'*) ? 571B57@AÆ2>410'*)PHJC/T28JZ/)�F/57C/)x8oQp5_^qZ/)4>0'2@A'2CV> X��+.Z9>�FRQp57-j+.10FRr�5_L/C�F9' ? +.Z93y+.HJ1f@A'*)4Z910'21xFbHJ10'*T2>0'2@A'2CV>P8:'*)x5.)0wV@AG2>414H:'*)srbC/+.Z/)x1B5_^`+.Z9>0+.C/)f8E5ÂFbH:)0>4HJC/T2>4H:+.C�FbZ)4HJW6C/'�F9'Â8E5#T0UK5714Wy'�F9'*)cTs57C/FbH:F/57>0)
B
F/57C/)Ã8:'*) ? 571B57@AÆ2>410'*)�Z9>4HJ8JH:)BG*) X�l '*T2HeC/+.Z/)cT*+.C/FbZ9HJ>]NgZ9>4HJ8JH:)0'21�C/'2ZbÇ? 571B57@AÆ2>410'*)���F/57C/)x8oQp5_^`Z/)4>0'2@A'2CD>Ã57Z�8JH:'2Z�F9'cT2HJC/z X &\'*)xÇÈ+.C/T2>4H:+.C/)�F9'�F9'2C/)0HJ>0GcF9' ? 10+.-K57-9HJ8JHJ>0Gc10'*)4>0'2CD>P-9H:'2C'2CV>0'2C/FbZm8:'*)�@AÅ2@A'*) ? +.Z91�Z9C/'�Ts57>0G2Wy+.14H:']FRQSG23yG2C/'2@A'2CD>0)<F9+.C9C/G*']zDZ/'28�zDZ/'�)B+.HJ>x8:'c)4HJW6C/'cFbZmTs57C/FbH:F/57> X &�510'28E57>4H:+.C
'2CD>410']8oQp5.)4w±@AG2>414H:'

CP
'2>P8:'�C/+.@c-910'ÂFRQSG23yG2C/'2@A'2CD>0)

N i
±
F9'c8E5�Ts57>0G2Wy+.14H:'

i
5s3y'*TcZ9C Ts57C/FbH:F/57>

BF9'�)0HJW6C/' ± '*)4>�À
N i

± =
N i
T ot

2
(1 ∓A∗i

CP ) ÐoÑ XJÒ6ÒÊÓ
&,QS+.-/)B'2143.57-98:'

R∗
Kπ

'*)4>�HJCD>410+±FbZ9HJ>0'~N�>41B5*3y'210)�8:'fC/+.@�-910'~FRQSG23yG2C/'2@A'2CV>0)�>0+.>B578 ? +.Z91O8E5cTs57>0G2Wy+.14H:'P)4HJW6CK578 K À

NSignal K
± =

R∗
KπN

Signal π
Tot

2
(1 ∓A∗Signal K

CP ) ÐoÑ XJÒsÚyÓ
&,Qp5_^`Z/)4>0'2@A'2CV>xC/'ÃT*+.@ ? +.14>0'ÃF9+.C/T~C/+.C ? 8JZ/)fT2HJC/z�@�57H:)tC/'2ZbÇ ? 571B57@AÆ2>410'*)�À R∗

Kπ

r A∗Signal K
CP

r A∗Signal π
CP

r
A∗Bruit K
CP

r A∗Bruit π
CP

r
NSignal π
Tot

r
NBruit K
Tot

r
NBruit π
Tot

r '2>I8E5 ? +6)4HJ>4H:+.C�F9'#8E5mWD57Z/)0)4H:'2C9C/'�F9'uT*+±'2Z91AFbZ)4HJW6CK578
π X

��� � �! � #K¤.�O§+&6�'&y¤
&('*)(10G*)4Z98J>B57>0)�F9',T*'2>4>0',G2>4Z/F9'�)0+.CD>(10G*)0Z9@AG*)�F/57C/)\8:'e>B57-98:'s57Z Ñ XJÒ6Ò6X &�5 ? 10'2@IH:Æ210'OHJC/T*'214>4HJ>4Z/F9'�T*+.1410'*) ? +.C/FN�8oQ HJC/T*'214>4HJ>4Z/F9'I)4>B57>4H:)4>4H:zVZ/'6r�'2>P8E5�F9'2Zba±H:Æ2@A'IN�8oQ HJC/T*'214>4HJ>4Z/F9'I)4wb)4>0G2@�57>4H:zDZ/' XRl '28J8:'MË�T2He'*)4><'*)4>4HJ@AG*'ÂT*+.@I@A')4Z91�8:'*)cF9+.C9C/G*'*) X &('�F9G2>B57HJ8�FbZ Ts578:T2Z98�F9'*)cHJC/T*'214>4HJ>4Z/F9'*)Â)4wb)4>0G2@�57>4H:zVZ/'*)c'*)4>�F9+.C9C/G�F/57C/)�8E5u)0'*T2>4H:+.C�{ XpÚbXÌ '*)f10' ? 10G*)0'2CV>B57>4H:+.C/)~W61B5 ? U9H:zDZ/'*)P)0+.CD>�F9+.C9C/G*'*)PF/57C/)f8oQ 
 C9C/'Mab' l~XY +.Z/) ? +.Z93y+.C/)f@A+Êwy'2C9C/'21PT*'*)x10G*)0Z98J>B57>0)sr9'2>x8:'ÃT*+.@ ? 5710'21~N]8E5A)4HJ@cZ98E57>4H:+.C�À

� 4 ß_ò�âoàqç�ê*æ7àRéqàRáÈòMß*âKìíàqáKç�åBô7ô6ò�çÈâoáKëyõ àqä �_ç�åBß7é
	7à`äfàqßsâbê*æ7ãÊáÈòMß*â�ë_ó��7ß7ãpáKë7å�ß_á/ìïå�áÈãíä�æ7ìíåBâoãpò�ß�
:ü ô.å0çÈâoãpç�ëÊà`áoê*æ7à`ìpá/òMßté`å�ìpé`æ7ìpàìpà`á�ò �7áÈàqçoð�å �_ìpà`á�� ÿ�����àqâ\ß7ò�ß~ìpà`á(ò �_áÈàqçoðMå �7ìpà`á(à`ìpìpà`áÔøEä��`äfà`á`ú
���té4å0âoó`öMòBçoãpà`á

× � áÈòMæ_áÔø é`åBâoó`ö�ò�çoãpà`á
�ºìíå�äfò��*àqß7ß7àºë_à ìíå�öMå�æ_áÈáÈãíàqß7ß7àOëÊà é`ò*à`æÊç�ë_æ~áÈãpö�ß.å�ì π ú
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 Ñ XJÒ6Ò � ��G*)4Z98J>B57>0)�F9'x8oQp5_^`Z/)4>0'2@A'2CD>f)4Z91,8:'Pvm+.CV>0' l 57148:+cWyG2C/G214H:zDZ/' ? +.Z91O8:'*),@A+±F9'*) D∗ → Dπ0

Ð >B57-98:'s57Z�FbZ�UK57Z9> Ó '2> D∗ → Dγ Ð >B57-98:'s57ZmFbZ�-K5.) ÓMX
v�+VF9' A∗

CP Ð )4HJW6CK578 K Ó R∗
K/π = BR(D∗0K)

BR(D∗0π)
R∗
CP± =

BR(D∗0K),D→X

BR(D∗0π),D→X

BR(D∗0K),D→Kπ

BR(D∗0π),D→Kπ

Kπ 0, 01304 ± 0, 04952 ± 0, 00719 0, 08393 ± 0, 00434 ± 0, 00291
Ë

ππ −0, 34821 ± 0, 41560 ± 0, 01080 0, 05519 ± 0, 02581 ± 0, 00560 0, 65759 ± 0, 30948 ± 0, 06664

KK 0, 06244 ± 0, 13361 ± 0, 01528 0, 09829 ± 0, 01383 ± 0, 00460 1, 17111 ± 0, 17583 ± 0, 05475

K0
Sπ

0 −0, 39969 ± 0, 22911 ± 0, 04237 0, 05972 ± 0, 01412 ± 0, 00343 0, 71149 ± 0, 17226 ± 0, 04097

K0
Sω 0, 08485 ± 0, 56622 ± 0, 13152 0, 04685 ± 0, 02851 ± 0, 01210 0, 55817 ± 0, 34091 ± 0, 14417

K0
Sφ −0, 06126 ± 0, 25703 ± 0, 02605 0, 12378 ± 0, 03568 ± 0, 00836 1, 47484 ± 0, 43205 ± 0, 09957

v�+VF9' ACP Ð )4HJW6CK578 K Ó R∗
K/π = BR(D∗0K)

BR(D∗0π) R∗
CP± =

BR(D∗0K),D→X

BR(D∗0π),D→X

BR(D∗0K),D→Kπ

BR(D∗0π),D→Kπ

Kπ −0, 12774 ± 0, 06579 ± 0, 01168 0, 08243 ± 0, 00565 ± 0, 00202
Ë

ππ −0, 43859 ± 1, 26619 ± 0, 25368 0, 02701 ± 0, 03266 ± 0, 00945 0, 32768 ± 0, 39687 ± 0, 11464

KK −0, 27622 ± 0, 20663 ± 0, 01877 0, 08890 ± 0, 01951 ± 0, 00553 1, 07846 ± 0, 24781 ± 0, 06716

K0
Sπ

0 0, 39305 ± 0, 24667 ± 0, 01646 0, 06886 ± 0, 01859 ± 0, 00353 0, 83538 ± 0, 23259 ± 0, 04278

K0
Sω 0, 29768 ± 0, 58270 ± 0, 29787 0, 05754 ± 0, 03497 ± 0, 03162 0, 69805 ± 0, 42688 ± 0, 38364

K0
Sφ −0, 84821 ± 0, 39672 ± 0, 16481 0, 07841 ± 0, 03880 ± 0, 02243 0, 95126 ± 0, 47509 ± 0, 27213

��5.+.C/)cÀ v�+VF9'<C/+.C
CP
À

R∗ = 0, 083 ± 0, 003 ± 0, 002
�O578:'2Z91�F9' 
 r 
 Ñ {ANÂ8E5]WyG2C/G21B57>4H:+.C

A∗
Kπ = −0, 038 ± 0, 040 ± 0, 006 Á 5.)PFRQp5.)4w±@AG2>414H:'�F9'ÃT0UK5714Wy' ? +.Z91f8:'Ã@A+±F9' Kπv�+VF9'*)

D∗ CP+
À

A∗
CP+ = 0, 057 ± 0, 107 ± 0, 008 Á 5.)PFRQp5.)4w±@AG2>414H:'�F9'ÃT0UK5714Wy'�F/57C/)f8E5I)4HJ@�Z98E57>4H:+.C
R∗

+ = 0, 081 ± 0, 009 ± 0, 002
�O578:'2Z91�F9' 
 r 
 Ñ {ANÂ8E5]WyG2C/G21B57>4H:+.C

R∗
CP+ = 0, 962 ± 0, 119 ± 0, 030

�O578:'2Z91�F9' Ò r 
 N]8E5ÂWyG2C/G21B57>4H:+.Cv�+VF9'*)
D∗ CP− À

A∗
CP− = −0, 234 ± 0, 128 ± 0, 014 Á 5.)PFRQp5.)4w±@AG2>414H:'�F9'ÃT0UK5714Wy'�F/57C/)f8E5I)4HJ@�Z98E57>4H:+.C
R∗

− = 0, 068 ± 0, 010 ± 0, 003
�O578:'2Z91�F9' 
 r 
 Ñ {ANÂ8E5]WyG2C/G21B57>4H:+.C

R∗
CP− = 0, 805 ± 0, 119 ± 0, 031

�O578:'2Z91�F9' Ò r 
 N]8E5ÂWyG2C/G21B57>4H:+.CÁ H:+.C/) v�+VF9'<C/+.C
CP
À

A∗
Kπ,π = −0, 007 ± 0, 010 ± 0, 001 Á 5.)PFRQp5.)4w±@AG2>414H:'c57>4>0'2C/FbZ/' ? +.Z91 B− → D∗π−v�+VF9'

D∗ CP+
À

A∗
CP+,π = 0, 027 ± 0, 029 ± 0, 003 Á 5.)PFRQp5.)4w±@AG2>414H:'c57>4>0'2C/FbZ/' ? +.Z91 B− → D∗π−v�+VF9'

D∗ CP− À
A∗
CP−,π = 0, 002 ± 0, 032 ± 0, 002 Á 5.)PFRQp5.)4w±@AG2>414H:'c57>4>0'2C/FbZ/' ? +.Z91 B− → D∗π−

Y +.Z/) ? +.Z93y+.C/) ? 10G*)B'2CD>0'21�T*'*)O10G*)4Z98J>B57>0)O)B+.Z/)eÇÈ+.14@A'xF9'xT*+±+.10F9+.C9C/G*'*)OTs5714>0G*)4H:'2C9C/'*) Ð 3y+.HJ1�)0'*T2>4H:+.C �bXpÚbXpÚyÓNÂ8oQp57H:F9'cF9'*)xG*zDZK57>4H:+.C/) Ð �bX�� �yÓ '2> Ð �bX�� �VÓ À
x∗± ≡ r∗B(cos(δ∗B ± γ)

y∗± ≡ r∗B sin(δ∗B ± γ)) ÐoÑ XJÒ��yÓ'2>�'2Cu>0'214@A'�F9'<8oQS+.-/)0'2143657-98:'
z
À

z ≡ R∗
CP+A∗

CP+ + A∗
CP−R∗

CP− ÐoÑ XJÒ �VÓzVZ9H\F9+.HJ>xÅ2>410'ÃCVZ98J8:'cFRQp5 ? 10Æ*)x8oQSG*zVZK57>4H:+.C �bXpÚ �bX



Y +.Z/)x+.-9>0'2C/+.C/)�À
x∗+ = −0, 021 ± 0, 059 ± 0, 012

x∗− = 0, 100 ± 0, 053 ± 0, 010

(r∗B)2 = −0, 116 ± 0, 084 ± 0, 021

z = −0, 134 ± 0, 150 ± 0, 016

��+.Z/)�T*'*)x10G*)0Z98J>B57>0)x)0+.CD>PT*+.@ ? 57>4HJ-98:'*)~5s3y'*T"!sG210+9r/T*+.@I@A'�T*'28E5I'*)0>fWyG2C/G210GcF/57C/)f8E5I)0HJ@cZ98E57>4H:+.C X
|~}�� � �x��
 �0�
�����x�
Y +.Z/)~@A'*)4Z910+.C/)~8:'*)Ã+.-/)0'2143657-98:'*)�;<&6= N�8oQp57H:F9'ÂFRQ Z9C 5_^qZ/)4>0'2@A'2CV> ? 571<@�5_a±HJ@�Z9@ F9'c3±1B57H:)0'2@c-98E57C/T*'G2>0'2C/FbZA-9H:FbHJ@A'2C/)0H:+.C9C/'28 XDY +.Z/) Z9>4HJ8JH:)0+.C/)e8E5P3.5714HE57-98:' ∆EK ? +.Z91,'M[R'*T2>4Z/'21e8E5<)0G ? 571B57>4H:+.CA'2CD>410'x8:'f)4HJW6CK578/'2>8:'<-914Z9HJ>fF9'PÇÔ+.C/F X9Y +.Z/)tF9GML/C9H:)0)0+.C/)tZ9C/'<365714HE57-98:' y N ? 5714>4HJ1xFRQ Z9Cu1B5 ?9? +.14>fF9'<3±1B57H:)0'2@c-98E57C/T*'ÃT*+.@�-9HJCK57CD>8:'*)�HJCbÇÔ+.14@�57>4H:+.C/)#FbZ Í ���Ãr�F9'�8E5 ÌÃl
	 rO'2>gFbZ Ì µ
� l ? +.Z91g'M[�'*T2>4Z/'21g8E5 )0G ? 571B57>4H:+.C K/π Xtl '*)gF9'2Zba365714HE57-98:'*) ? 10G*)0'2CV>0'2CD><F9'*)xT*+.1410G28E57>4H:+.C/)x>410Æ*)xÇÈ57HJ-98:'*) XY +.Z/)�5s3y+.C/)�36578JH:F9G�T*'2>�5_^`Z/)4>0'2@A'2CD>gF9'�FbH¶[RG210'2CD>0'*)�@�57C9H:Æ210'*) X &\5 >0'*T0U9C9H:zVZ/'�F9'*) ��� �J¿6»�5 @A+.CV>410G�zVZ/'8oQp5_^`Z/)4>0'2@A'2CD>�H:F9'2CD>4H¶LK'�-9H:'2C�8:'*),zVZK57>410'xTs57>0G2Wy+.14H:'*)�FRQSG23yG2C/'2@A'2CD>0)tzVZ(Q HJ8KT*+.CD>4H:'2CV> X ÉPC/'xG2>4Z/F9'xv�+.CD>0' l 57148:+N<UK57Z9>0'�)4>B57>4H:)4>4H:zVZ/'fC(Qp5 ? 5.)e@IH:),'2C�G23VH:F9'2C/T*'xF9' ? 57>4U/+.8:+.W6H:' ? +.Z91e8oQp5_^qZ/)4>0'2@A'2CV> X &('*)�)0+.Z910T*'*) ? +.>0'2CD>4H:'28J8:'*)F9'P-914Z9HJ>�F9'�ÇÔ+.C/F ? H:zDZK57CV>�)B+.CD>�F9G*T214HJ>0'*)tF/57C/)�8E5 ? 571B57@AG2>414H:)B57>4H:+.CuFbZg-914Z9HJ>�F9'�ÇÔ+.C/F X &\5 ? 14H:)B'P'2CgT*+.@ ? >0'F9']8E5�F9G ? '2C/F/57C/T*'I'2C HJ@ ? Z98:)4H:+.C
'2><'2C�C/+.@�-910'IF9' ? 5.)ÃF9'�8E5 ? 571B57@AG2>414H:)B57>4H:+.C '2C y C(QS+.CD> ? 5.)Ã5 ?9? +.14>0GFRQp57@AG28JH:+.1B57>4H:+.Cd)4HJW6C9H¶LKTs57>4HJ3y'�N�8oQp5_^`Z/)4>0'2@A'2CD> X�Ä CbL/C(rfC/+.Z/)�5s3y+.C/)�@A'2C/G Z9C/'�57CK578Jwb)0'
'2C 5*3y'2Z9W68:'�)4Z918:'�vm+.CV>0' l 57148:+�WyG2C/G214H:zVZ/'6rt'2>#5s3y+.C/)�10'2>410+.Z93yG F9'*)g36578:'2Z910)gT*+.@ ? 57>4HJ-98:'*)�5s3y'*T�8:'*)#+.-/)0'2143657-98:'*)�;<&6=57>4>0'2C/FbZ/'*)~FRQp5 ? 10Æ*)x8:'*)f1B5 ?9? +.14>0)xFRQS'2@�-91B57C/T0U/'2@A'2CD>ÃZ9>4HJ8JH:)BG*)xF/57C/)x8E5Â)4HJ@�Z98E57>4H:+.C X
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µDATA∆Eπ
− µMC

∆Eπ
−1, 69 ± 0, 19MeV −8, 9

µDATAmES
− µMC

mES
−242 ± 20 keV/c2 −12, 1

µDATA∆M
− µMC

∆M
−134 ± 26 keV/c2 −5, 2

µDATAmD0
− µMC

mD0
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− µMC
m

D0
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−220 ± 74 keV/c2 −3, 0

µDATAmπ0
− µMC

mπ0
820 ± 420 keV/c2 Ú r 


µDATAmω
− µMC

mω
0 ± 540 keV/c2 


µDATAmφ
− µMC

mφ
180 ± 220 keV/c2 
 rp{

µDATAFisher − µMC
Fisher (−2, 62 ± 0, 76) × 10−2 −3, 4
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K π

-8 -6 -4 -2 0 2 4 6 8

-310

-210

-110
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-410

-310
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-510

-410

-310

-210

-110

-8 -6 -4 -2 0 2 4 6 8
-510

-410

-310

-210

-110

-8 -6 -4 -2 0 2 4 6 8
-410

-310

-210

-110

1

-8 -6 -4 -2 0 2 4 6 8

-410

-310

-210

-110

1

-8 -6 -4 -2 0 2 4 6 8
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����u{ XpÚ � Ì H:)4>414HJ-9Z9>4H:+.C�F9' y ? +.Z91t8oQSG*T0UK57CD>4HJ8J8:+.C�F9'<T*+.CD>41��.8:' D∗+ → D0(K+π−)π+ )0Z91tFbH¶[RG210'2CD>0'*)
? 8E57Wy'*)gFRQ HJ@ ? Z98:)4H:+.C XOÌ 'uUK57Z9>g'2C�-K5.)sr,+.C 5 p ∈ [0; 1]

;<' � �
c
r
p ∈ [1; 2]

;<'�� �
c
r
p ∈ [2; 3]

;<' � �
c
r

p ∈ [3; 4]
;<' � �

c X &\'*)�F9+.C9C/G*'*)�)B+.CD>�'2Cu10+.Z9Wy'6r98E5A)4HJ@cZ98E57>4H:+.C�vm+.CV>0' l 57148:+A'*)4>x'2C�-98:'2Z X
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θ

K π

-8 -6 -4 -2 0 2 4 6 8

-410

-310

-210

-110
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-410

-310
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-410
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-410
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����u{ X�� � Ì H:)4>414HJ-9Z9>4H:+.C�F9' y ? +.Z91t8oQSG*T0UK57CD>4HJ8J8:+.C�F9'<T*+.CD>41��.8:' D∗+ → D0(K+π−)π+ )0Z91tFbH¶[RG210'2CD>0'*)
? 8E57Wy'*)�F9' cos θ XjÌ '�UK57Z9>Ã'2C -K5.)sr�+.C 5 cos θ ∈ [−1;−0, 5]

r
cos θ ∈ [−0, 5; 0]

r
cos θ ∈ [0; 0, 5]

r
cos θ ∈

[0, 5; 1] X &('*)PF9+.C9C/G*'*)�)0+.CV>�'2Cu10+.Z9Wy'6r98E5I)4HJ@�Z98E57>4H:+.Cmv�+.CD>0' l 57148:+�'*)4>x'2C�-98:'2Z X
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∆EK&('*)PÇÔ+.C/T2>4H:+.C/)<F9']F9'2C/)4HJ>0GÂF9' ? 10+.-K57-9HJ8JHJ>0G]Z9>4HJ8JH:)0G*'*) ? +.Z91 ? 571B57@AG2>410'21<8:'*)<FbH:)4>414HJ-9Z9>4H:+.C/)Ã'2C ∆EK
F9'*)FbH¶[RG210'2CD>0'*)ATs57>0G2Wy+.14H:'*)IFRQSG23yG2C/'2@A'2CV>0)�+.CV>ÂG2>0GgF9G*T214HJ>0'*)IF/57C/)Â8E5 ? 5714>4H:' Ñ XpÚbXJÒ6X Ä 8J8:'*)]ÇÈ+.CD>ÂHJCV>0'2143y'2C9HJ1AF9'*)? 571B57@AÆ2>410'*)xF/57C/)�8:'2Z91fF9GML/C9HJ>4H:+.C(r9zVZ9Hj)0+.CV> ? +.Z91t8E5 ? 8JZ ? 5714>tL9abG*)tF/57C/)�8oQp5_^qZ/)0>0'2@A'2CD> Ð 3y+.HJ1 ? 5714>4H:' Ñ XpÚbX��yÓMX&\5�8JHJ@IHJ>B57>4H:+.C )4>B57>4H:)4>4H:zVZ/'�F9'*)PG*TBUK57CD>4HJ8J8:+.C/)<Z9>4HJ8JH:)0G*) ? +.Z91~F9G2>0'214@IHJC/'21~T*'*) ? 571B57@AÆ2>410'*)<'2C9Wy'2C/Fb10'cZ9C/'cHJCbËT*'214>4HJ>4Z/F9'IzVZ9He)0'c>41B5.FbZ9HJ>Ã'2C HJC/T*'214>4HJ>4Z/F9'I)4wb)4>0G2@�57>4H:zVZ/'�8:+.10)BzDZ/'�8oQS+.C Z9>4HJ8JH:)0']8:'*)�ÇÈ+.C/T2>4H:+.C/)ÃF9'ÂF9'2C/)4HJ>0GÂF9'

? 10+.-K57-9HJ8JHJ>0GgF/57C/)�8oQp5_^`Z/)4>0'2@A'2CD> X�Ì 57C/)cT*'2>4>0' ? 5714>4H:'6r\C/+.Z/)c'Ma ? 8JH:zDZ/+.C/)�T*+.@I@A'2CD>cC/+.Z/)�'*)4>4HJ@A+.C/)cT*'*)cHJCbËT*'214>4HJ>4Z/F9'*)~)4wb)4>0G2@�57>4H:zDZ/'*) XÄ C�T*'ÃzDZ9H�T*+.C/T*'214C/'�8:'Ã)4HJW6CK578 K '2>f8:'�)0HJW6CK578 π r98E5 ? 571B57@AG2>414H:)B57>4H:+.C�Z9>4HJ8JH:)0G*'�'*)4>�Z9C/'�F9+.Z9-98:'ÃWD57Z/)0)4H:'2C9C/'? +.Z91c>0+.Z/)�8:'*)c@A+±F9'*) X�Y +.Z/)]G23.578JZ/+.C/)�8oQ HJC/T*'214>4HJ>4Z/F9'#)4wb)4>0G2@�57>4H:zDZ/' ? +.Z91]T0UK5.zVZ/' ? 571B57@AÆ2>410'g'2C Ço57H:)B57CV>365714H:'21f8E5�3.578:'2Z91fF9'<T*' ? 571B57@AÆ2>410'ÃF9' ±1σ
F/57C/)t8E5]F9GML/C9HJ>4H:+.C�F9'~8E5�ÇÈ+.C/T2>4H:+.C#F9'ÃF9'2C/)0HJ>0G~F9' ? 10+.-K57-9HJ8JHJ>0GAÀ8oQp5_^`Z/)4>0'2@A'2CD>�'*)4>,578:+.10)e10Gs578JH:)0Gx5*3y'*TfT*'2>4>0'tC/+.Z93y'28J8:'x3.578:'2Z91 X6Á +.Z91,Å2>410'fT*+.C/)0'2143657>4H¶Ç`r.C/+.Z/) ? 10'2C/+.C/),8oQ HJC/T*'214>4H¶Ë>4Z/F9'P)4w±)0>0G2@�57>4H:zDZ/'PT*+.@I@A'�G2>B57CD>�8E5ÃFbH¶[RG210'2C/T*'�8E5 ? 8JZ/)OW61B57C/F9'P'2CD>410'P8:'f10G*)4Z98J>B57>�F9'�8oQp5_^qZ/)0>0'2@A'2CD>�C/+.14@�578'2>�T*'28JZ9H�5s3y'*T�8:'*)O3.578:'2Z910)�F9G*Ts578:G*'*)�FbZ ? 571B57@AÆ2>410' XbY +.Z/)�+.-9>0'2C/+.C/)�'2C/)0Z9HJ>0'xZ9C/'xHJC/T*'214>4HJ>4Z/F9'<)4wb)4>0G2@�57>4H:zVZ/'W68:+.-K578:'�'2C�)0+.@I@�57CD>~zDZK5.Fb1B57>4H:zVZ/'2@A'2CD>~8:'*)fHJC/T*'214>4HJ>4Z/F9'*) ? 10+Ê3y'2CK57CD><F9'�T0UK5.zVZ/' ? 571B57@AÆ2>410' X&\5�)4HJ>4ZK57>4H:+.C ? +.Z91Ã8:'I-914Z9HJ>cF9']ÇÈ+.C/F
'*)4> ? 8JZ/)�F9G28JH:Ts57>0' X\Ä C 'M[�'2>srRC/+.Z/)�5*3y+.C/)�3±Z F/57C/)Ã8E5u)B'*T2>4H:+.C Ñ XpÚbX��zVZ/'<8:'*)fFbH:)4>414HJ-9Z9>4H:+.C/)x'2C

∆EK
)0+.CV> ? 571`ÇÔ+.H:)fT*+.@ ? 8:'Ma9'*) X 
 HJC/)4HorbT*'214>B57HJC/)f@A+VF9'*)tC/G*T*'*)B)4HJ>0'2CD>x8oQ Z9>4HJ8JH:)�57>4H:+.CFRQ Z9C ? +.8Jw±C%�.@A'�F9' l U/'2-Vw±TBU/'23nÀeHJ8:)�F9+.C9C/'2CV>gF9'*) ? 571B57@AG2>414H:)B57>4H:+.C/)g>410Æ*)�)B57>4H:)4ÇÈ57H:)B57CV>0'*)�T*+.@I@A'�C/+.Z/)5s3y+.C/) ? Z�8:'�3y+.HJ1 XKY Gs57C9@A+.HJC/)sr�T*'214>B57HJC/) ? 571B57@AÆ2>410'*)<)0+.CV>�>410Æ*)�T*+.1410G28:G*)~'2CD>410']'2ZbaRr/T*'czVZ9H ? 10+6)0T214HJ>P8oQ Z9>4H¶Ë8JH:)B57>4H:+.C FRQ Z9C/' � Z/T2>4ZK57>4H:+.C F9' ±1σ

zDZ9HfF9+.C9C/'21B57HJ>AZ9C/'#@�57Z93657H:)0'u'*)4>4HJ@�57>4H:+.C F9'g8oQ HJC/T*'214>4HJ>4Z/F9' X 
 HJC/)4Hor
? +.Z91P8:'*)~@A+±F9'*)�Z9>4HJ8JH:)�57CD><Z9C ? +.8Jw±C%�.@A'�F9' l U/'2-DwbT0U/'23�rjC/+.Z/)PZ9>4HJ8JH:)B+.C/)PZ9C/'�@AG2>4U/+±F9'�FbH¶[RG210'2CD>0'#À�C/+.Z/)FbHJ3±H:)0+.C/)t8:'*)xG*TBUK57CD>4HJ8J8:+.C/)�v�+.CD>0' l 57148:+I'2C�F9'2Zba#)0+.Z/)`Ë�G*TBUK57CD>4HJ8J8:+.C/)~FbH:)Ô^`+.HJCV>0)sr9'2>fF9G2>0'214@IHJC/+.C/)�F9'2Zba�^`'2ZbaF9'�T*+±'MÖ�T2H:'2CD>0) ? +.Z91f8E5 ? 571B57@AG2>414H:)�57>4H:+.CmF9' ∆EK

N ? 5714>4HJ1xF9'ÃTBUK5.T2Z9CmF9'*)xG*TBUK57CD>4HJ8J8:+.C/) X�Y +.Z/)f10Gs578JH:)B+.C/)'2C/)4Z9HJ>0'�F9'2Zba�5_^qZ/)4>0'2@A'2CV>0)Â)0G ? 5710G*)�5s3y'*T�T0UK5.T2Z9C�F9'*)f^4'2Zba
F9' ? 571B57@AÆ2>410'*)sr�'2> ? 10'2C/+.C/)�8E5�@A+swy'2C9C/'gF9'8E5ÂFbH¶[RG210'2C/T*'Ã'2CD>410'Ã8oQp5_^`Z/)4>0'2@A'2CV>fC/+.14@�578\'2>tZ9C�5_^qZ/)4>0'2@A'2CV>fZ9>4HJ8JH:)B57CD>PT*'*)tC/+.Z93y's57Zba ? 571B57@AÆ2>410'*)PT*+.@I@A'36578:'2Z91�F9'Ã8oQ HJC/T*'214>4HJ>4Z/F9'�)4w±)0>0G2@�57>4H:zDZ/' XÌ 57C/)�8:'�Ts5.)�F9'x8E5 ? 571B57@AG2>414H:)B57>4H:+.CuFbZ�-914Z9HJ> K ? +.Z91O8:'*),@A+±F9'*) D0π0 5s3y'*T�Z9CgG2>B57>,L/CK578�G2>B57> ? 10+ ? 10'~F9'
CP
rj8E5 ? 571B57@AG2>414H:)B57>4H:+.C '*)4>P-K5.)0G*'�)0Z91PZ9C/']'Ma ? +.C/'2CD>4H:'28J8:' X µ�8\C(Q w�5�578:+.10)<zVZ(Q Z9C ? 571B57@AÆ2>410'Â8JHJ-910' XjY +.Z/)Z9>4HJ8JH:)0+.C/) ? +.Z91ÃT*'*)<@A+±F9'*)<8E5g@AÅ2@A'Â@AG2>4U/+VF9'IzVZ/' ? +.Z91<8:'Â)4HJW6CK578 ? +.Z91<'*)0>4HJ@A'21Ã8oQ HJC/T*'214>4HJ>4Z/F9'A)4wb)4>0G2@�5_Ë>4H:zVZ/' X&('*)�3.578:'2Z910)�F9'*)fHJC/T*'214>4HJ>4Z/F9'*)P+.-9>0'2CVZ/'*)P)B+.CD>x10'2W610+.Z ? G*'*)�F/57C/)f8:'*)x>B57-98:'s57Zba�{ XpÚ NI{ XJÒ��bX

���������	��
 { XpÚ � µ�C/T*'214>4HJ>4Z/F9'*)�)4wb)4>0G2@�57>4H:zVZ/'*)<8JH:G*'*)�Ng8E5 ? 571B57@AG2>414H:)�57>4H:+.C�F9' ∆EK ? +.Z91Ã8:'*)ÃFbH¶[RG210'2CD>0'*)T*+.@ ? +6)B57CD>0'*)~F9'<8oQp5_^`Z/)4>0'2@A'2CD> ? +.Z91x8:'<@A+±F9' Ð D∗0 → D0(Kπ)π0 ÓMX
Á,Ì � A∗

CP Ð )4HJW6CK578 K Ó R∗
K/π = BR(D∗0K)

BR(D∗0π)
R∗
CP± =

BR(D∗0K),D→X

BR(D∗0π),D→X

BR(D∗0K),D→Kπ

BR(D∗0π),D→KπÍ HJW6CK578 K 0, 00023 0, 00034 −Í HJW6CK578 π 0, 00003 0, 00025 −

�14Z9HJ>

K 0, 00028 0, 00307 −

�14Z9HJ>

π 0, 00001 0, 00028 −
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 { X�� � µ�C/T*'214>4HJ>4Z/F9'*)�)4wb)4>0G2@�57>4H:zVZ/'*)<8JH:G*'*)�Ng8E5 ? 571B57@AG2>414H:)�57>4H:+.C�F9' ∆EK ? +.Z91Ã8:'*)ÃFbH¶[RG210'2CD>0'*)T*+.@ ? +6)B57CD>0'*)~F9'<8oQp5_^`Z/)4>0'2@A'2CD> ? +.Z91x8:'<@A+±F9' Ð D∗0 → D0(ππ)π0 ÓMX
Á,Ì � A∗

CP Ð )4HJW6CK578 K Ó R∗
K/π = BR(D∗0K)

BR(D∗0π)
R∗
CP± =

BR(D∗0K),D→X

BR(D∗0π),D→X

BR(D∗0K),D→Kπ

BR(D∗0π),D→KπÍ HJW6CK578 K 0, 00294 0, 00059 0, 00682Í HJW6CK578 π 0, 00063 0, 00052 0, 00596

�14Z9HJ>

K 0, 02215 0, 00628 0, 07292

�14Z9HJ>

π 0, 00152 0, 00262 0, 03040
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 { X � � µ�C/T*'214>4HJ>4Z/F9'*)�)4wb)4>0G2@�57>4H:zVZ/'*)<8JH:G*'*)�Ng8E5 ? 571B57@AG2>414H:)�57>4H:+.C�F9' ∆EK ? +.Z91Ã8:'*)ÃFbH¶[RG210'2CD>0'*)T*+.@ ? +6)B57CD>0'*)~F9'<8oQp5_^`Z/)4>0'2@A'2CD> ? +.Z91x8:'<@A+±F9' Ð D∗0 → D0(KK)π0 ÓMX
Á,Ì � A∗

CP Ð )4HJW6CK578 K Ó R∗
K/π = BR(D∗0K)

BR(D∗0π)
R∗
CP± =

BR(D∗0K),D→X

BR(D∗0π),D→X

BR(D∗0K),D→Kπ

BR(D∗0π),D→KπÍ HJW6CK578 K 0, 00060 0, 00040 0, 00456Í HJW6CK578 π 0, 00042 0, 00056 0, 00638

�14Z9HJ>

K 0, 00465 0, 00070 0, 00821

�14Z9HJ>

π 0, 00051 0, 00273 0, 03173
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 { X�� � µ�C/T*'214>4HJ>4Z/F9'*)�)4wb)4>0G2@�57>4H:zVZ/'*)<8JH:G*'*)�Ng8E5 ? 571B57@AG2>414H:)�57>4H:+.C�F9' ∆EK ? +.Z91Ã8:'*)ÃFbH¶[RG210'2CD>0'*)T*+.@ ? +6)B57CD>0'*)~F9'<8oQp5_^`Z/)4>0'2@A'2CD> ? +.Z91x8:'<@A+±F9' Ð D∗0 → D0(K0
Sπ

0)π0 ÓMX
Á,Ì � A∗

CP Ð )4HJW6CK578 K Ó R∗
K/π = BR(D∗0K)

BR(D∗0π)
R∗
CP± =

BR(D∗0K),D→X

BR(D∗0π),D→X

BR(D∗0K),D→Kπ

BR(D∗0π),D→KπÍ HJW6CK578 K 0, 00340 0, 00076 0, 00882Í HJW6CK578 π 0, 00053 0, 00059 0, 00679

�14Z9HJ>

K 0, 00769 0, 00453 0, 05256

�14Z9HJ>

π 0, 00143 0, 00074 0, 00860
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 { X�� � µ�C/T*'214>4HJ>4Z/F9'*)�)4wb)4>0G2@�57>4H:zVZ/'*)<8JH:G*'*)�Ng8E5 ? 571B57@AG2>414H:)�57>4H:+.C�F9' ∆EK ? +.Z91Ã8:'*)ÃFbH¶[RG210'2CD>0'*)T*+.@ ? +6)B57CD>0'*)~F9'<8oQp5_^`Z/)4>0'2@A'2CD> ? +.Z91x8:'<@A+±F9' Ð D∗0 → D0(K0
Sω)π0 ÓMX

Á,Ì � A∗
CP Ð )4HJW6CK578 K Ó R∗

K/π = BR(D∗0K)
BR(D∗0π) R∗

CP± =
BR(D∗0K),D→X

BR(D∗0π),D→X

BR(D∗0K),D→Kπ

BR(D∗0π),D→KπÍ HJW6CK578 K 0, 00227 0, 00124 0, 01425Í HJW6CK578 π 0, 00185 0, 00117 0, 01365

�14Z9HJ>

K 0, 00372 0, 00876 0, 10173

�14Z9HJ>

π 0, 00299 0, 00451 0, 05229
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 { X Ñ � µ�C/T*'214>4HJ>4Z/F9'*)�)4wb)4>0G2@�57>4H:zVZ/'*)<8JH:G*'*)�Ng8E5 ? 571B57@AG2>414H:)�57>4H:+.C�F9' ∆EK ? +.Z91Ã8:'*)ÃFbH¶[RG210'2CD>0'*)T*+.@ ? +6)B57CD>0'*)~F9'<8oQp5_^`Z/)4>0'2@A'2CD> ? +.Z91x8:'<@A+±F9' Ð D∗0 → D0(K0
Sφ)π0 ÓMX

Á,Ì � A∗
CP Ð )4HJW6CK578 K Ó R∗

K/π = BR(D∗0K)
BR(D∗0π)

R∗
CP± =

BR(D∗0K),D→X

BR(D∗0π),D→X

BR(D∗0K),D→Kπ

BR(D∗0π),D→KπÍ HJW6CK578 K 0, 00321 0, 00059 0, 00678Í HJW6CK578 π 0, 00108 0, 00047 0, 00544

�14Z9HJ>

K 0, 00924 0, 00364 0, 04224

�14Z9HJ>

π 0, 00047 0, 00277 0, 03209

���������	��
 { X { � µ�C/T*'214>4HJ>4Z/F9'*)�)4wb)4>0G2@�57>4H:zVZ/'*)<8JH:G*'*)�Ng8E5 ? 571B57@AG2>414H:)�57>4H:+.C�F9' ∆EK ? +.Z91Ã8:'*)ÃFbH¶[RG210'2CD>0'*)T*+.@ ? +6)B57CD>0'*)~F9'<8oQp5_^`Z/)4>0'2@A'2CD> ? +.Z91x8:'<@A+±F9' Ð D∗0 → D0(Kπ)γ ÓMX
Á,Ì � A∗

CP Ð )4HJW6CK578 K Ó R∗
K/π = BR(D∗0K)

BR(D∗0π)
R∗
CP± =

BR(D∗0K),D→X

BR(D∗0π),D→X

BR(D∗0K),D→Kπ

BR(D∗0π),D→KπÍ HJW6CK578 K 0, 00038 0, 00022 −Í HJW6CK578 π 0, 00004 0, 00018 −

�14Z9HJ>

K 0, 00137 0, 00147 −

�14Z9HJ>

π 0, 00005 0, 00025 −
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 { X�� � µ�C/T*'214>4HJ>4Z/F9'*)�)4wb)4>0G2@�57>4H:zVZ/'*)<8JH:G*'*)�Ng8E5 ? 571B57@AG2>414H:)�57>4H:+.C�F9' ∆EK ? +.Z91Ã8:'*)ÃFbH¶[RG210'2CD>0'*)T*+.@ ? +6)B57CD>0'*)~F9'<8oQp5_^`Z/)4>0'2@A'2CD> ? +.Z91x8:'<@A+±F9' Ð D∗0 → D0(ππ)γ ÓMX
Á,Ì � A∗

CP Ð )4HJW6CK578 K Ó R∗
K/π = BR(D∗0K)

BR(D∗0π)
R∗
CP± =

BR(D∗0K),D→X

BR(D∗0π),D→X

BR(D∗0K),D→Kπ

BR(D∗0π),D→KπÍ HJW6CK578 K 0, 00079 0, 00055 0, 00732Í HJW6CK578 π 0, 00151 0, 00037 0, 00511

�14Z9HJ>

K 0, 03767 0, 00882 0, 11834

�14Z9HJ>

π 0, 00789 0, 00499 0, 06685

���������	��
�{ XJÒH
 � µ�C/T*'214>4HJ>4Z/F9'*)P)4wb)4>0G2@�57>4H:zVZ/'*)x8JH:G*'*)~N]8E5 ? 571B57@AG2>414H:)B57>4H:+.C F9' ∆EK ? +.Z91x8:'*)�FbH¶[RG210'2CD>0'*)T*+.@ ? +6)B57CD>0'*)~F9'<8oQp5_^`Z/)4>0'2@A'2CD> ? +.Z91x8:'<@A+±F9' Ð D∗0 → D0(KK)γ ÓMX
Á,Ì � A∗

CP Ð )4HJW6CK578 K Ó R∗
K/π = BR(D∗0K)

BR(D∗0π) R∗
CP± =

BR(D∗0K),D→X

BR(D∗0π),D→X

BR(D∗0K),D→Kπ

BR(D∗0π),D→KπÍ HJW6CK578 K 0, 00113 0, 00028 0, 00368Í HJW6CK578 π 0, 00141 0, 00037 0, 00482

�14Z9HJ>

K 0, 00766 0, 00387 0, 05198

�14Z9HJ>

π 0, 00033 0, 00202 0, 02708
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�{ XJÒ6Ò � µ�C/T*'214>4HJ>4Z/F9'*)P)4wb)4>0G2@�57>4H:zVZ/'*)x8JH:G*'*)~N]8E5 ? 571B57@AG2>414H:)B57>4H:+.C F9' ∆EK ? +.Z91x8:'*)�FbH¶[RG210'2CD>0'*)T*+.@ ? +6)B57CD>0'*)~F9'<8oQp5_^`Z/)4>0'2@A'2CD> ? +.Z91x8:'<@A+±F9' Ð D∗0 → D0(K0
Sπ

0)γ ÓMX
Á,Ì � A∗

CP Ð )4HJW6CK578 K Ó R∗
K/π = BR(D∗0K)

BR(D∗0π)
R∗
CP± =

BR(D∗0K),D→X

BR(D∗0π),D→X

BR(D∗0K),D→Kπ

BR(D∗0π),D→KπÍ HJW6CK578 K 0, 00223 0, 00068 0, 00903Í HJW6CK578 π 0, 01094 0, 00404 0, 05427

�14Z9HJ>

K 0, 01356 0, 00159 0, 02136

�14Z9HJ>

π 0, 00611 0, 00187 0, 02513
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�{ XJÒsÚ � µ�C/T*'214>4HJ>4Z/F9'*)P)4wb)4>0G2@�57>4H:zVZ/'*)x8JH:G*'*)~N]8E5 ? 571B57@AG2>414H:)B57>4H:+.C F9' ∆EK ? +.Z91x8:'*)�FbH¶[RG210'2CD>0'*)T*+.@ ? +6)B57CD>0'*)~F9'<8oQp5_^`Z/)4>0'2@A'2CD> ? +.Z91x8:'<@A+±F9' Ð D∗0 → D0(K0
Sω)γ ÓMX

Á,Ì � A∗
CP Ð )4HJW6CK578 K Ó R∗

K/π = BR(D∗0K)
BR(D∗0π)

R∗
CP± =

BR(D∗0K),D→X

BR(D∗0π),D→X

BR(D∗0K),D→Kπ

BR(D∗0π),D→KπÍ HJW6CK578 K 0, 00357 0, 00131 0, 01760Í HJW6CK578 π 0, 00422 0, 00124 0, 01650

�14Z9HJ>

K 0, 06457 0, 02854 0, 38291

�14Z9HJ>

π 0, 01064 0, 00644 0, 08630
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�{ XJÒ�� � µ�C/T*'214>4HJ>4Z/F9'*)P)4wb)4>0G2@�57>4H:zVZ/'*)x8JH:G*'*)~N]8E5 ? 571B57@AG2>414H:)B57>4H:+.C F9' ∆EK ? +.Z91x8:'*)�FbH¶[RG210'2CD>0'*)T*+.@ ? +6)B57CD>0'*)~F9'<8oQp5_^`Z/)4>0'2@A'2CD> ? +.Z91x8:'<@A+±F9' Ð D∗0 → D0(K0
Sφ)γ ÓMX

Á,Ì � A∗
CP Ð )4HJW6CK578 K Ó R∗

K/π = BR(D∗0K)
BR(D∗0π)

R∗
CP± =

BR(D∗0K),D→X

BR(D∗0π),D→X

BR(D∗0K),D→Kπ

BR(D∗0π),D→KπÍ HJW6CK578 K 0, 00192 0, 00061 0, 00816Í HJW6CK578 π 0, 00014 0, 00066 0, 00891

�14Z9HJ>

K 0, 05180 0, 01707 0, 22903

�14Z9HJ>

π 0, 00258 0, 00084 0, 01112
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π
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K
'2>AF9'
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'2>�zVZ9HºC/'
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PDF (yX,correctedCS ) =
PDF (pMC)

PDF (pCS)
PDF (yXCS) Ð { XJÒÊÓ

+.Î
CS
F9G*)4HJW6C/'f8oQSG*TBUK57CD>4HJ8J8:+.CuF9'xT*+.CD>41��.8:'6r
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R∗
CP±
rº'2>�8E5�FbH¶[�G210'2C/T*'#'2CD>410'g8:'*)]F9'2Zba�5_^`Z/)4>0'2@A'2CD>0)I'*)4> ? 14H:)0'gT*+.@I@A'�HJC/T*'214>4HJ>4Z/F9'#)4wb)4>0G2@�57>4H:zVZ/' X &\'*)36578:'2Z910)x>410+.Z93yG*'*)P)0+.CD> ? 10G*)B'2CD>0G*'*)�F/57C/)�8:'*)f>B57-98:'s57Zba�{ XJÒ � '2>�{ XJÒ �bX
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D0π0 X

vm+±F9' A∗
CP Ð )4HJW6CK578 K Ó A∗

CP Ð )4HJW6CK578 π Ó R∗
K/π = BR(D∗0K)

BR(D∗0π)
R∗
CP± =

BR(D∗0K),D→X

BR(D∗0π),D→X

BR(D∗0K),D→Kπ

BR(D∗0π),D→Kπ
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vm+±F9' A∗
CP Ð )4HJW6CK578 K Ó A∗
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norm_hist_MC_Pi
Entries  156453
Mean     2.58
RMS     0.556
Underflow       0
Overflow        1
Integral  1.565e+05
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norm_hist_CS_Pi
Entries  61924
Mean    2.016
RMS    0.6039
Underflow       0
Overflow        0
Integral  6.192e+04

norm_hist_MC_K
Entries  73326
Mean    2.562
RMS    0.5631
Underflow       0
Overflow        0
Integral  7.333e+04
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norm_hist_MC_K
Entries  73326
Mean     2.85
RMS    0.5156
Underflow       0
Overflow        0
Integral   160.3
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����¦{ X � � µ�8J8JZ/)0>41B57>4H:+.C�F9'#8E5mT*+.1410'*T2>4H:+.C 5 ?9? 8JH:zDZ/G*'�Nm8E5 FbH:)4>414HJ-9Z9>4H:+.C F9' y ? +.Z91Â8oQSG*TBUK57CD>4HJ8J8:+.C F9'T*+.CV>41��.8:'AF9'
π
rR5_L/C
F9' ? 10'2C/Fb10'I'2C
T*+.@ ? >0'Â8E5�FbH¶[RG210'2C/T*'IF/57C/)<8:'Â) ? '*T2>410'�'2C HJ@ ? Z98:)4H:+.C�5s3y'*TÂ8:']v�+.CD>0'l 57148:+#'Ma9T28JZ/)4H¶Ç`r ? +.Z91~8:'�@A+±F9' B → D∗(D0π0)π

r
D0 → Kπ X�Ì 57C/)~8E5�8JHJW6C/'ÂFbZmUK57Z9>Ã)0+.CV>~10' ? 10G*)B'2CD>0G*)8:']) ? '*T2>410'�'2C�HJ@ ? Z98:)4H:+.C
F9'*)~>41B5.T*'*)P1B5 ? H:F9'*) π ? +.Z91~8:'�v�+.CD>0' l 57148:+g'MabT28JZ/)0H¶Ç Ð NAWD57Z/TBU/' Ó '2>~T*'28JZ9H ? +.Z918oQSG*TBUK57CD>4HJ8J8:+.C F9'cT*+.CV>41��.8:'�F9'

π Ð NIFb10+.HJ>0' ÓMX &('�1B5 ?9? +.14>PF9'�T*'*)�F9'2Zba�) ? '*T2>410'*)P'*)4>�@A+.CD>410G]F/57C/)x8E5ÂL/W6Z910'T*'2CV>41B578:' X9Ä C#-K5.)srD8E5�L/W6Z910'<F9'�WD57Z/TBU/'~10' ? 10G*)0'2CD>0'<8E5�FbH:)4>414HJ-9Z9>4H:+.CuF9' y ? +.Z91tT*'2>�G*TBUK57CD>4HJ8J8:+.C�F9'~T*+.CD>41��.8:')B57C/)PT*+.1410'*T2>4H:+.C 5 ?9? 8JH:zVZ/G*' Ð '2C�-98:'2Z Ó T*+.@ ? 5710G*'Â5*3y'*T�8E5AFbH:)4>414HJ-9Z9>4H:+.C ? +.Z91x8:'�v�+.CD>0' l 57148:+�'Ma9T28JZ/)4H¶Ç Ð '2C10+.Z9Wy' ÓMX 
 Fb10+.HJ>0'6r9+.C#@A+.CV>410'<8:'*)t@AÅ2@A'*)fFbH:)4>414HJ-9Z9>4H:+.C/)fZ9C/'PÇÔ+.H:)�8E5]T*+.1410'*T2>4H:+.C�5 ?9? 8JH:zVZ/G*'Ã)4Z91�G*TBUK57CD>4HJ8J8:+.CF9'�T*+.CV>41��.8:' X
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� ������� � 
 { XJÒ � � 
 )4w±@AG2>414H:'*)xF9'ÃT0UK5714Wy' Ð '2C % Ó @A'*)4Z910G*'*)x)4Z91�8:'*)xG*T0UK57CV>4HJ8J8:+.C/)Pv�+.CD>0' l 57148:+A'MabT28JZ/)0H¶ÇÔ) X
D0 π0 D0 γ

π

v�+VF9' A∗
CP

'2C Ð % Ó
Kπ −0, 39 ± 0, 17

ππ −0, 03 ± 0, 44

KK 0, 12 ± 0, 37

K0
Sπ

0 −0, 11 ± 0, 57

K0
Sω 0, 81 ± 1, 12

K0
Sφ 0, 78 ± 0, 51

v�+±F9' A∗
CP

'2C Ð % Ó
Kπ −0, 57 ± 0, 17

ππ −0, 13 ± 0, 44

KK 0, 28 ± 0, 37

K0
Sπ

0 −0, 17 ± 0, 56

K0
Sω 2, 24 ± 1, 16

K0
Sφ 0, 37 ± 0, 45

K

v�+VF9' A∗
CP

'2C Ð % Ó
Kπ −1, 83 ± 0, 37

ππ −0, 91 ± 0, 44

KK −0, 75 ± 0, 37

K0
Sπ

0 −1, 78 ± 0, 57

K0
Sω −1, 33 ± 1, 12

K0
Sφ −0, 24 ± 0, 52

v�+±F9' A∗
CP

'2C Ð % Ó
Kπ −1, 77 ± 0, 34

ππ −1, 50 ± 0, 44

KK −0, 72 ± 0, 37

K0
Sπ

0 −1, 13 ± 0, 57

K0
Sω −1, 23 ± 1, 15

K0
Sφ −0, 99 ± 0, 46

&,Qp5.)4w±@AG2>414H:'cF9'cTBUK5714Wy'�+.-/)B'2143yG*' ? +.Z91�8:'*)x@A+±F9'*)<5*wD57CD>~Z9C π '2C�>41B5.T*'c1B5 ? H:F9'�'*)4>PT*+.@ ? 57>4HJ-98:'Â5*3y'*T
0
rjT*+.@I@A'�+.C ? +.Z93657HJ>P)sQ w�57>4>0'2C/Fb10'6r ? Z9H:)0zVZ/'�8:'*) π C/' ? 10G*)0'2CD>0'2CV> ? 5.)~F9'cFbH¶[RG210'2C/T*']FRQ HJCD>0'21B5.T2>4H:+.C�5*3y'*T8E5A@�57>4H:Æ210'c)0'28:+.Cm8:'2Z91�T0UK5714Wy' XjÄ C�10'23657C/T0U/'6r ? +.Z91P8:'*) K r9Z9C/'c5.)4w±@AG2>414H:'�>410Æ*)PT28E57HJ10'cF9'c8oQS+.10Fb10'cF9' −1%'*)4>�@IH:)0'Ã'2C�G23±H:F9'2C/T*'�À9'28J8:' ? 10+Ê3VH:'2CV>PF9'Ã8E5IFbH¶[RG210'2C/T*'�T*+.C9CVZ/'cFRQ HJCD>0'21B5.T2>4H:+.C F9'*) K+ '2>�F9'*) K− 5*3y'*Tc8E5@�57>4H:Æ210'�FbZ�F9G2>0'*T2>0'2Z91 X&('*)Â36578:'2Z910)IF9'*)A5.)4w±@AG2>414H:'*)

CP ? +.Z91Â8:'*) π +.-9>0'2CDZ/'*) ? 571I8oQp5_^`Z/)4>0'2@A'2CV>A)4Z91Â8:'*)]F9+.C9C/G*'*)�)0+.CD>I>0+.Z9>0'*)T*+.@ ? 57>4HJ-98:'*)Â5*3y'*T 
 T*+.@I@A'A8:'Â@A+.CV>410'�8:'Â>B57-98:'s57Z�{ XJÒ Ñ X(Á 571]T*+.C/)0G*zVZ/'2CD>sr(C/+.Z/)]5 ?9? 8JH:zDZ/+.C/)�)0'2Z98:'2@A'2CD>Z9C/'ÃT*+.1410'*T2>4H:+.C�F9'
+1% Ð 3±Z/'~Z9C ? '2Z ? 8JZ/)tUK57Z9> Ó )4Z91f8:'*)x5.)4w±@AG2>414H:'*) CP 10'28E57>4HJ3y'*)�57Zba K +.-9>0'2CVZ/'*) ? 5718oQp5_^`Z/)4>0'2@A'2CD> ? +.Z91 ? 10'2C/Fb10'�'2C�T*+.@ ? >0'�T*'2>4>0'c5.)0wV@AG2>414H:'�F9'ÃTBUK5714Wy' X

� ������� � 
 { XJÒ Ñ � 
 )4wV@AG2>414H:'ÃF9'cT0UK5714Wy' ? +.Z91x8:'*)f@A+±F9'*) B → D∗0π X
Mode A∗

CP A∗
CP

D∗0 → Dπ0 D∗0 → Dγ

Kπ −0, 00254 ± 0, 01237 −0, 00683 ± 0, 01639

ππ 0, 01056 ± 0, 07512 0, 15089 ± 0, 09973

KK −0, 00631 ± 0, 04350 0, 05684 ± 0, 05197

K0
Sπ

0 0, 00622 ± 0, 04220 0, 05973 ± 0, 05626

K0
Sω 0, 00044 ± 0, 07299 −0, 03501 ± 0, 09662

K0
Sφ 0, 02719 ± 0, 08426 −0, 05909 ± 0, 11074

� �� ��
 � ��§�� &y�oª�¨
CP

$O��£�§�� $O£ #K¤7¡K¨O©b¡¦ 7� �O¨,¡¦ª�¨O ,¡
S

$fª\�,£
§�¡K¤�� ªe ,¡K¤
K0

S
φ
¡ &

K0
S
ω&,Qp5.)4w±@AG2>414H:'

CP A∗
CP±

'2>�8:'�1B5 ?9? +.14>eF9'�1B5 ?9? +.14>0) FRQS'2@�-91B57C/T0U/'2@A'2CD> R∗
CP±

F/57C/)º8:'*) F9G*)4HJCD>0G2W61B57>4H:+.C/)
B± → D∗K

r
D → K0

Sφ
'2>
B± → D∗K

r
D → K0

Sω ? '2Z93y'2CD> Å2>410'OFbHJ8JZ/G*'*) ? 571\8E5 ? 10G*)0'2C/T*'�FRQSG23yG2C/'2@A'2CD>0)F9'Ã-914Z9HJ>PF9'<ÇÔ+.C/F ? 10+Ê3y'2CK57CD><F9'ÃF9G*)4HJCD>0G2W61B57>4H:+.C/) B± → D∗K
+.Îu8:'

D
)0'ÃF9G*)4HJCV>0Æ2W610'Ã3y'210)x8:'<@AÅ2@A'�G2>B57>



L/CK578Ã@�57H:)�5s3y'*T Z9C/' 3.578:'2Z91 ? 10+ ? 10'
F9' CP + ?9? +6)0G*' XfY +.Z/)u'M[�'*T2>4Z/+.C/)�F9+.C/T�Z9C/'
T*+.1410'*T2>4H:+.C )0Z91g8:'*)+.-/)0'2143657-98:'*)f@A'*)4Z910G*'*)tH:)B)4Z/'*)fF9'~8oQp5_^qZ/)4>0'2@A'2CV>P5_L/CuFRQS+.-9>0'2C9HJ1x8E5�3.578:'2Z91t3±1B57H:'ÃF9'<T*'*)f+.-/)0'2143.57-98:'*)ÊrV10'28JH:G*'*)N
γ
r
rB
r
δB
X

� � 	&�$

K0

Sφ&(' ? 8E57C F9' Ì 578JHJ> ! F9'*)�F9G*)4HJCV>0G2W61B57>4H:+.C/) D0 → K0
SK

+K− 5�G2>0GmG2>4Z/FbH:G ? 571�hRijhRi6k�N
8oQp57H:F9'�F9'
D0 ? 10+VFbZ9HJ>0)IF/57C/)I8:'*)IF9G*)0HJCD>0G2W61B57>4H:+.C/) D∗+ → D0π+ Ù ÒsÚ { Û�X,l '2>4>0'uG2>4Z/F9'�5 ? '214@IH:)AF9'g@A+.CD>410'21�zVZ/'8oQp57@ ? 8JHJ>4Z/F9' D0 → K0

SK
+K− ? '2Z9>xÅ2>410'�F9G*T214HJ>0'cT*+.@I@A'�8E5Â)0+.@I@A'�F9'�F9'2Zba�57@ ? 8JHJ>4Z/F9'*)�À� D0 → K0

Sφ
r9zDZ9H\'*)0>fZ9C�G2>B57>�F9'

CP = −1
�

� D0 → K0
Sa0
r9zDZ9H ? +6)0)0Æ*F9'<Z9C/'Ã36578:'2Z91xF9' CP = +1

r ? Z9H:)0zDZ/'<8:' a0
'*)4>xZ9C�)0Ts578E57HJ10' XÄ CîC/G2W68JHJWy's57CV>�8E5 3VH:+.8E57>4H:+.CnF9' CP F/57C/)#8:' )4wb)4>0Æ2@A'�FbZ D0 r�8oQSG2>B57>#L/CK578 K0

Sφ
C(QS'*)4>�5.T*T*'*)0)4HJ-98:' zVZ/'

? 571 D− ≡ D0−D0√
2

r�>B57C/FbH:)�zVZ/'
K0

Sa0
'*)0><)B'2Z98:'2@A'2CD>�5.T*T*'*)0)0HJ-98:' ? 571 D+ ≡ D0+D0√

2
X ÉPC/' ? +.8J8JZ9>4H:+.C CPHJCV>0'2143VH:'2CV>�F9+.C/TtF/57C/)e8:'*) +.-/)0'2143657-98:'*) A∗

CP±
'2> R∗

CP± Ð C/+.Z/),+.@A'2>4>0+.C/)e8:' ∗ F/57C/)eT*'fzDZ9H9)4Z9HJ> ? +.Z91e578J8:G2Wy'218oQSG*T214HJ>4Z910' ÓMX &('�Ts578:T2Z98(F9G2>B57HJ8J8:G ? '214@A'2>4>B57CD>PF9'Ã10'28JH:'21f8:'*)x+.-/)0'2143657-98:'*)f@A'*)4Z910G*'*) ? 571f8oQp5_^qZ/)4>0'2@A'2CV>~5s3y'*TÃ8E536578:'2Z91x3±1B57H:'�F9'ÃT*'*)x+.-/)0'2143657-98:'*)�'*)4>xF9+.C9C/Gc'2C 
 C9C/'Ma9' ÄxXÌ 57C/)x8:'ÃTs5.)�F9'*)f@A+VF9'*) B± → D∗(Dπ0)K
rbC/+.Z/)x+.-9>0'2C/+.C/)�À

Aobs
CP− = Atrue

CP− × 1 − |z|2

1 + |z|2 RCP+

RCP−

Ð { XpÚyÓ

Robs
CP− = Rtrue

CP− ×
1 + |z|2 RCP+

RCP−

1 + |z|2 Ð { X��yÓ
+.Î

z
'*)4>cF9+.C9C/G ? 571c8E5gÇÔ+.14@�Z98:' ÄxX��bX�Y +.Z/) ? +.Z93y+.C/)�F9+.C/T�T*+.1414HJWy'21c8:'*)�3.578:'2Z910)�+.-/)0'2143yG*'*)�F9' ACP−

'2>
RCP−

F/57C/)�8:'*)�Ts57CK57Zba
K0

Sφ ? +.Z91tF9G2>0'214@IHJC/'21t8:'2Z91�3±1B57H:'x36578:'2Z91 XVÁ +.Z91fT*'28E5bryC/+.Z/)�Z9>4HJ8JH:)0+.C/)�8E5Ã36578:'2Z91tF9'
RCP+

+.-9>0'2CDZ/'�5*3y'*T<8:'*)�@A+±F9'*)
D0(KK)π0 r D0(ππ)π0 rV'2> D0(K0

Sπ
0)γ
'2>t8E5�36578:'2Z91fF9' RCP−

+.-9>0'2CDZ/'5s3y'*Tt8:'*)�@A+±F9'*)
D0(KK)γ

r
D0(ππ)γ

r.'2>
D0(K0

Sπ
0)π0 zVZ9HVC/'t)0+.CV> ? 5.),5_[R'*T2>0G*) ? 571 T*'2>4>0'tFbHJ8JZ9>4H:+.C X.Y +.Z/)? 10'2C/+.C/)Â8E5�3.578:'2Z91 |z|2 = 0, 25 ± 0, 01

FRQp5 ? 10Æ*)Â8E5u10GMÇÈG210'2C/T*'�Ù ÒsÚ { Û�X\Y +.Z/)]5s3y+.C9)IF9+.C/T Ð 3y+.HJ1ÂG*zDZK57>4H:+.C/)Ð ÄxXpÚ6ÚyÓ '2> Ð ÄxXpÚ �yÓ4Ó À
Aobs
CP− = Atrue

CP−
1 − (0, 25 ± 0, 01)

1 + (0, 25 ± 0, 01) × RCP+

RCP−

Ð { X �VÓ
= Atrue

CP− × (0, 59 ± 0, 02) Ð { X��yÓ

Robs
CP− = Rtrue

CP−
1 + (0, 25 ± 0, 01) × RCP+

RCP−

1 + (0, 25 ± 0, 01)
Ð { X��yÓ

= Rtrue
CP− × (1, 01 ± 0, 04) Ð { X Ñ Ó

Ì 57C/)�8:'�Ts5.)�F9'*)�@A+VF9'*) B± → D∗(Dγ)K
rD8E5�FbHJ8JZ9>4H:+.C

CP
)ÊQS'Ma ? 14HJ@A' ? 571 Ð 3y+.HJ1�8:'*)�G*zVZK57>4H:+.C/) Ð ÄxX��6ÚyÓ'2> Ð Ä�X�� �yÓ4Ó À

Aobs
CP+ = Atrue

CP+ × 1 − |z|2

1 + |z|2 RCP−

RCP+

Ð { X { Ó
= Atrue

CP+ × (0, 61 ± 0, 02) Ð { X��yÓ
Robs
CP+ = Rtrue

CP+ ×
1 + |z|2 RCP−

RCP+

1 + |z|2 Ð { XJÒH
yÓ
= Rtrue

CP+ × (0, 99 ± 0, 03) Ð { XJÒ6ÒÊÓ
� � 	&�$


K0
Sω&\5 )4HJ>4ZK57>4H:+.C '*)4> ? 8JZ/)gT*+.@ ? 8JH:zVZ/G*' ? +.Z91�8:'*)gTs57CK57Zba K0

Sω
r�Ts571�8oQp57@ ? 8JHJ>4Z/F9' F9'�8E5�F9G*)4HJCD>0G2W61B57>4H:+.C

D0 → K0
Sπ

+π−π0 '*)4>#HJC/T*+.C9CDZ/' X�Y +.Z/)uT*+.C/)4H:F9G210+.C/)uF9+.C/T 8:' ? HJ10'
)0T*G2CK5714H:+9rtT6QS'*)4>�N�FbHJ10' 8:' Ts5.)u+.Î



B± → D∗(D0X)h±
r
D0 → K0

Sπ
+π−π0 ? +6)0)0Æ*F9'�Z9C T*+.CD>0'2CVZ CP + ?9? +6)0GI57Z K0

Sω
r�'2> ? +.Z91<8:'*zVZ/'28e8E5FbHJ8JZ9>4H:+.C�'*)4>f@�5_a±HJ@�578:'�À

Aobs
CP− = Atrue

CP−
1 − |z|2

1 + |z|2 × RCP+

RCP−

Ð { XJÒsÚyÓ
Ä C ? 10'2CK57CD> |z|2 = 0, 42 ± 0, 08

Ù ÒsÚ �7Û r/+.C�+.-9>4H:'2CV>�À
Aobs
CP− = Atrue

CP− × (0, 40 ± 0, 06) Ð { XJÒ��yÓ
Aobs
CP+ = Atrue

CP+ × (0, 42 ± 0, 06) Ð { XJÒ �VÓ
Robs
CP− = Rtrue

CP− × (0, 98 ± 0, 09) Ð { XJÒ �yÓ
Robs
CP+ = Rtrue

CP+ × (1, 02 ± 0, 10) Ð { XJÒ �yÓ
Y Gs57C9@A+.HJC/)sr(8E5�F9G*)4HJCD>0G2W61B57>4H:+.C D0 → K0

Sπ
+π−π0 ? +6)0)BÆ*F9'A'28J8:'MËo@AÅ2@A'AZ9C/'�FbHJ8JZ9>4H:+.C CP FbZ ÇÈ57HJ>cF9'A8E5? 10G*)0'2C/T*'�F9'*)A10G*)B+.CK57C/T*'*) ρ '2> K∗ X &\5�FbHJ8JZ9>4H:+.C )B'�)4HJ>4Z/'m57HJC/)0HPzVZ/'28:zDZ/' ? 5714>�'2CD>410' 
 r � '2> Ò r 
bXOY +.Z/))4Z ?9? +6)0+.C/)fF9+.C/TÃZ9C/'~36578:'2Z91f@A+swy'2C9C/'�F9'~FbHJ8JZ9>4H:+.CmF9' 0, 7

5s3y'*TÃZ9C/'<HJC/T*'214>4HJ>4Z/F9'�F9' ±0, 3 ? +.Z91f8:'*)fF9'2ZbaTs57CK57Zba
K0

Sω
r9T*'ÃzVZ9H(T*+.C/FbZ9HJ>P57Zba#T*+.1410'*T2>4H:+.C/)�)4Z9HJ3657CD>0'*)srKzDZ9H()0+.CV>xT*'28J8:'*)xzVZ/'<C/+.Z/)fZ9>4HJ8JH:)0+.C/)xF/57C/)xT*'2>4>0'57CK578Jwb)0'AÀ

Aobs
CP± = Atrue

CP± × (0, 70 ± 0, 30) Ð { XJÒ Ñ Ó
Robs
CP+ = Rtrue

CP+ × (1, 01 ± 0, 10) Ð { XJÒ { Ó
Robs
CP− = Rtrue

CP− × (0, 99 ± 0, 10) Ð { XJÒ �yÓ
� �� ��� � ��§�� &y�oª�¨

CP
$O��£�§�¡�©b£Dª\¤.¤�� �`¡/¡K 

π0 ↔ γ

Í H\8oQS+.C
T*+.C/)4H:F9Æ210'�Z9C�G2>B57> ? 10+ ? 10'ÂF9' CP FbZ D F9'�36578:'2Z91 ? 10+ ? 10' ±1
rj578:+.10)~8:'

D∗ F9+.CV>PHJ8 ? 10+s3±H:'2CD>? +6)0)0G*F/57HJ>Â8E5m@AÅ2@A'#3.578:'2Z91 ? 10+ ? 10'#F9' CP ±1
)sQ HJ8f)sQS'*)4>ÂF9G*)4HJCV>0G2W610G�'2C

Dπ0 rº@�57H:)ÂZ9C/'#36578:'2Z91 ? 10+ ? 10'+ ?9? +6)0G*' ∓1
)sQ HJ8\)sQS'*)0>�F9G*)4HJCD>0G2W610G]'2C

Dγ
Ù Ñ �.Û�X�Á 571~T*+.C/)0G*zVZ/'2CD>sr�8:'ÃÇÈ'*'*F�5.T210+6)0) π0 ↔ γ

H:F9'2CV>4H¶LKG�T*+.@I@A'G2>B57CV>PFbZ�)4HJW6CK578 ? '2Z9>�FbHJ8JZ/'21x8:'*)P5.)4wV@AG2>414H:'*) CP X&\5gzVZK57CD>4HJ>0GÂF9'cT*'cÇÈ'*'*F±Ë�5.T210+6)0)Ã5�F9Gq^0N�G2>0G]G2>4Z/FbH:G*']F/57C/)P8E5 ? 5714>4H:' �bX �/X��bX &\'*)PC/+.@�-910'*)~L/W6Z91B57CD>ÃF/57C/)~8E5@�57>414H:T*'�F9'~ÇÔ'*'*F±Ë�5.T210+6)0) �bXJÒ � +.CD>�G2>0Gc'*)4>4HJ@AG*)�N ? 5714>4HJ1�FbZ�WyG2C/G214H:zVZ/' B+B− X9Ì '*)f36578:'2Z910) ? 8JZ/) ? 10G*T2H:)B'*)sr-K5.)0G*'*)e)0Z91�8oQSG2>4Z/F9'tFRQSG*T0UK57CV>4HJ8J8:+.C/)Ov�+.CD>0' l 57148:+<'MabT28JZ/)0H¶ÇÔ)sr7)0+.CV>º10G*)0Z9@AG*'*)ºF/57C/) 8:'*)º>B57-98:'s57ZbaI{ XJÒ {P'2>e{ XJÒ � À
� 8E5 T*+.8:+.C9C/'�T*'2CD>41B578:'�F9+.C9C/'#8E5mÇÔ1B5.T2>4H:+.C�F9'*)AG23yG2C/'2@A'2CV>0) D∗ → Dπ0(Dγ)

r
D → fCP

zDZ9Hf)0+.CV>10'*T*+.C/)4>414Z9HJ>0)�F/57C/)�8:'ÃTs57CK578
D∗ → Dγ(Dπ0)

r
D → fCP

�
� 8E5�T*+.8:+.C9C/'gF9'AFb10+.HJ>0'�F9+.C9C/'�8:'A1B5 ?9? +.14>�'2CV>410'�8:'IC/+.@�-910'u57>4>0'2C/FbZ FRQSG23yG2C/'2@A'2CD>0)IF9'AÇÔ'*'*F±Ë�5.T210+6)B)
γ → π0 Ð π0 → γ Ó ? 571x1B5 ?9? +.14>P57ZuC/+.@c-910'�FRQSG23yG2C/'2@A'2CD>0)<57>4>0'2C/FbZ/)PF9'Ã)4HJW6CK578 Dπ0 Ð Dγ ÓMXl +.@I@A'<C/+.Z/)tC/+.Z/)�w�57>4>0'2C/FbH:+.C/)xFRQp5 ? 10Æ*)t8E5�@�57>414H:T*' �bXJÒ � r±8E5 ? +.8J8JZ9>4H:+.C π0 → γ ? +.Z91�8:'*)�@A+±F9'*) Dγ '*)4>-9H:'2C ? 8JZ/)�W61B57C/F9'�zVZ/'<8E5 ? +.8J8JZ9>4H:+.CmF9'*)f@A+VF9'*) Dπ0 ? 571f8:'<ÇÈ'*'*F±Ë�5.T210+6)0) γ → π0 X

���������	��
 { XJÒ { � � ZK57CD>4HJ>0G�F9'~ÇÔ'*'*F±Ë�5.T210+6)B)
γ → π0 X

vm+±F9'
X

�91B5.T2>4H:+.C�F9'
X
10'*T*+.C/)4>414Z9HJ>0'�'2>

N(γ → π0)
� Y Ð )4HJW6CK578 Ó Ð '2C % Ó)0G28:'*T2>4H:+.C9C/G*'�T*+.@I@A'�FbZ �/'*'*F±Ë�5.T210+6)B)

ππ 0, 9 3, 8

KK 3, 0 9, 1

K0
Sπ

0 1, 3 9, 2

K0
Sω 0, 5 5, 8

K0
Sφ 2, 0 12, 3

Y Gs57C9@A+.HJC/)srjT*'*)P3.578:'2Z910)PHJ@ ? +.14>B57CV>0'*)ÃF9' ? +.8J8JZ9>4H:+.CmC/'])0+.CV> ? 5.)~Z9C/'�HJC/FbH:Ts57>4H:+.C
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 { XJÒ � � � ZK57CD>4HJ>0G�F9'~ÇÔ'*'*F±Ë�5.T210+6)B)
π0 → γ X

vm+±F9'
X

�91B5.T2>4H:+.C�F9'
X
10'*T*+.C/)4>414Z9HJ>0'�'2>

N(π0 → γ)
� Y Ð )0HJW6CK578 Ó Ð '2C % Ó)0G28:'*T2>4H:+.C9C/G*'�T*+.@I@A'�FbZ �/'*'*F±Ë�5.T210+6)B)

ππ 2, 6 28, 6

KK 5, 5 42, 0

K0
Sπ

0 2, 3 42, 3

K0
Sω 1, 1 47, 1

K0
Sφ 4, 6 55, 5
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0, 5% ? +.Z91<8:'*)<@A+VF9'*) CP ? 57HJ10)Ã'2> 1% ? +.Z91<8:'*)<@A+VF9'*) CP HJ@ ? 57HJ10) X 
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 { XpÚ�
 � Ä [R'2>�FbZ#ÇÔ'*'*F±Ë�5.T210+6)B) γ → π0 )4Z91f8:'*)�5.)4w±@AG2>414H:'*)x@A'*)4Z910G*'*) X

v�+±F9' A∗
CP

5*3y'*T<ÇÈ'*'*F±Ë�5.T210+6)0) A∗
CP

)B57C/)fÇÔ'*'*F±Ë�5.T210+6)0)
ππ −0, 348 ± 0, 415 −0, 348 ± 0, 415

KK 0, 062 ± 0, 134 0, 063 ± 0, 133

K0
Sπ

0 −0, 400 ± 0, 229 −0, 397 ± 0, 229

K0
Sω 0, 085 ± 0, 566 0.082 ± 0, 561

K0
Sφ −0, 061 ± 0, 257 −0, 054 ± 0, 256
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 { XpÚbÒ � Ä [R'2>�FbZ#ÇÔ'*'*F±Ë�5.T210+6)B) π0 → γ
)0Z91f8:'*)�5.)4w±@AG2>414H:'*)x@A'*)4Z910G*'*) X

v�+±F9' A∗
CP

5*3y'*T<ÇÈ'*'*F±Ë�5.T210+6)0) A∗
CP

)B57C/)fÇÔ'*'*F±Ë�5.T210+6)0)
ππ −0, 439 ± 1, 266 −0, 364 ± 1, 318

KK −0, 276 ± 0, 206 −0, 269 ± 0, 204

K0
Sπ

0 0, 393 ± 0, 247 0, 391 ± 0, 244

K0
Sω 0, 298 ± 0, 583 0, 325 ± 0, 598

K0
Sφ −0, 848 ± 0, 396 −0, 800 ± 0, 390
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D∗0 → D0γ
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D∗0 → D0π0
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D∗0 → D0γ
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 { XpÚ6Ú � �PG*)4Z98J>B57>0)xF9'<8oQp5_^`Z/)4>0'2@A'2CD>~)4Z91f8:'*)xF9+.C9C/G*'*) X

D∗ → Dπ0

v�+±F9' A∗
CP R∗

K/π R∗
CP±

Kπ −0, 056 ± 0, 047 ± 0, 001 0, 086 ± 0, 004 ± 0, 004 −
ππ 0, 158 ± 0, 253 ± 0, 026 0, 119 ± 0, 032 ± 0, 007 1, 385 ± 0, 372 ± 0, 081

KK −0, 066 ± 0, 135 ± 0, 007 0, 103 ± 0, 015 ± 0, 003 1, 198 ± 0, 182 ± 0, 036

K0
Sπ

0 0, 198 ± 0, 159 ± 0, 021 0, 096 ± 0, 016 ± 0, 005 1, 112 ± 0, 192 ± 0, 055

K0
Sω −0, 078 ± 0, 247 ± 0, 023 0, 104 ± 0, 027 ± 0, 010 1, 210 ± 0, 323 ± 0, 120

K0
Sφ −0, 034 ± 0, 305 ± 0, 039 0, 071 ± 0, 023 ± 0, 005 0, 827 ± 0, 272 ± 0, 054

D∗ → Dγ

Kπ −0, 073 ± 0, 066 ± 0, 016 0, 075 ± 0, 005 ± 0, 002 −
ππ 0, 409 ± 0, 412 ± 0, 040 0, 089 ± 0, 040 ± 0, 010 1, 198 ± 0, 536 ± 0, 137

KK −0, 104 ± 0, 185 ± 0, 041 0, 087 ± 0, 017 ± 0, 005 1, 173 ± 0, 242 ± 0, 066

K0
Sπ

0 −0, 389 ± 0, 175 ± 0, 028 0, 107 ± 0, 020 ± 0, 005 1, 441 ± 0, 286 ± 0, 064

K0
Sω 0, 094 ± 0, 300 ± 0, 100 0, 115 ± 0, 037 ± 0, 030 1, 549 ± 0, 506 ± 0, 401

K0
Sφ −0, 156 ± 0, 296 ± 0, 057 0, 115 ± 0, 038 ± 0, 018 1, 541 ± 0, 522 ± 0, 233

� � � �! � #K¤.�O§+&6�'&y¤#� $O£��K¤m©bª(£y£y¡�© &6��ª\¨O¤

 ? 10Æ*)A5 ?9? 8JH:Ts57>4H:+.C F9'*)AT*+.1410'*T2>4H:+.C/) ? 10+Ê3y'2CK57CD>#F9'#8oQp5.)4wV@AG2>414H:'uF9'�T0UK5714Wy' Ð )0'*T2>4H:+.C { XpÚbX��yÓ '2>�F9'#8E5FbHJ8JZ9>4H:+.C

CP Ð )B'*T2>4H:+.C { XpÚbX �VÓ ? 571�8E5 ? 10G*)B'2C/T*'�F9'�8oQS+.C/F9' Í r,C/+.Z/)g+.-9>0'2C/+.C/)�8:'*)�10G*)4Z98J>B57>0)g)4Z9HJ3657CD>0)g'2CT*+.@�-9HJCK57CD>~>0+.Z/)x8:'*)f@A+±F9'*)x'2CD>410'�'2Zba À
� � 	&�$
��%� ��� 
 �����'�&����
 	���
 ��"#�$�&�

R∗
Kπ = 0, 080 ± 0, 003 ± 0, 001

A∗
Kπ = −0, 058 ± 0, 038 ± 0, 001

&,Qp5.)0wV@AG2>414H:'
CP
'*)4>�T*+.@ ? 57>4HJ-98:'#5*3y'*T 
bX(Y +.Z/)c+.-9>0'2C/+.C/)�Z9C/'I3.578:'2Z91�F9' R∗ T*+.@ ? 57>4HJ-98:'#5*3y'*T�T*'28J8:'�F9'8oQp57CK578Jwb)0' ? 10G*T*G*F9'2CV>0'�F9'ÃhRijhRi6k Ù � �7Û�X

� � 	&�$
��%� ��� 
 �����'�&����
 	��
CP

v�+±F9'*)
D∗ CP+

À
A∗
CP+ = −0, 114 ± 0, 089 ± 0, 007
R∗

+ = 0, 108 ± 0, 010 ± 0, 002
R∗
CP+ = 1, 313 ± 0, 132 ± 0, 029v�+±F9'*)

D∗ CP− À
A∗
CP− = 0, 060 ± 0, 099 ± 0, 016
R∗

− = 0, 090 ± 0, 009 ± 0, 003
R∗
CP− = 1, 081 ± 0, 119 ± 0, 034

&('*)m5.)4wV@AG2>414H:'*)
CP
)0+.CD>mT*+.@ ? 57>4HJ-98:'*)m5*3y'*T 
bXfY Gs57C9@A+.HJC/)sr�'2CîZ9>4HJ8JH:)B57CD> γ = 61, 7◦

r
r∗B = 0, 1

'2>
δ∗B = 300◦

Ù � { Û r�C/+.Z/)<57>4>0'2C/F9+.C/)<Z9C/'�36578:'2Z91~F9' A∗
CP+

F9'�8oQS+.10Fb10']F9' −14%
'2>PF9' A∗

CP−
F9'�8oQS+.10Fb10'ÂF9'

+16% X/Y +6)t@A'*)4Z910'*)x)B+.CD>xG2WD578:'2@A'2CD>~T*+.@ ? 57>4HJ-98:'*)P5s3y'*T�T*'*)f36578:'2Z910)sr/5*3y'*TÃ8:'<@AÅ2@A'Ã)0HJW6C/' X/Ä Cu8oQp57-/)0'2C/T*'FRQp57@�-9HJW6Z��È>0G�F/57C/)�8E5]@AG2>4U/+VF9'�;Ã&6= rKT*'*T2H(T*+.C/)4>4HJ>4Z/'21B57HJ>�Z9C/'Ã@A'*)0Z910'cNÂ'2CD3±HJ10+.C
1σ
F9'*)P5.)0wV@AG2>414H:'*) XY +.Z/)~5s3y+.C/)~10G*FbZ9HJ>�8:'*)PHJC/T*'214>4HJ>4Z/F9'*)~)0>B57>4H:)4>4H:zDZ/'�FRQ Z9C�Ço5.T2>0'2Z91 Ú '2>�8:'*)�HJC/T*'214>4HJ>4Z/F9'*)Ã)4w±)0>0G2@�57>4H:zDZ/'*)PFRQ Z9CÇo5.T2>0'2Z91 � '2CV3VHJ10+.C ? 571t1B5 ?9? +.14>f57Zbag@A'*)4Z910'*) ? 10G*T*G*F9'2CD>0'*)PF9'PhRijhRi6k�'2> 
�'28J8:'ÂÙ � � r Ñ ÒMÛ rb'2>tC/+.Z/)�F9+.C9C/+.C/)Z9C/'Ã@A'*)0Z910' ? 8JZ/) ? 10G*T2H:)0'�zVZ/'<8E5Â@A+Êwy'2C9C/'�@A+.C/FbHE578:' Ð 3y+.HJ1�>B57-98:'s57Zm{ XpÚ �yÓMX



���������	��
¦{ XpÚ � � v�'*)4Z910'*) ? 10G*T*G*F9'2CV>0'*) ? 571PhRijhRi6kdÙ � �7Û '2> 
t'28J8:'�Ù Ñ Ò2Û F9'*)P+.-/)0'2143657-98:'*) R∗
+ Ð FbH:) ? +.C9HJ-98:'Z9C9H:zVZ/'2@A'2CD> ? +.Z91ºhRijhRi6k Ó '2> R∗

CP±
r_T*+.@ ? 5710G*) 5s3y'*TtT*'2>4>0'�57CK578Jwb)0' X7Í '2Z98:'�8E5xT*+.8J8E57-�+.1B57>4H:+.C 
t'28J8:'�5�G2>4Z/FbH:G8:'*)�@A+VF9'*)

CP
HJ@ ? 57HJ10) X/Ì Qp5 ? 10Æ*)cÙ � { Û�X

· -/)0'2143657-98:' hRijhRi6k 
�'28J8:' vm+Êwy'2C9C/' l '2>4>0']57CK578Jw±)B'
R∗

+ 0, 086 ± 0, 021 ± 0, 007 − − 0, 108 ± 0, 010 ± 0, 002

R∗
CP+ 1, 06 ± 0, 26+0,10

−0,09 1, 41 ± 0, 25 ± 0, 06 1, 25 ± 0, 19 1, 313 ± 0, 132 ± 0, 029

R∗
CP− − 1, 15 ± 0, 31 ± 0, 12 1, 15 ± 0, 33 1, 081 ± 0, 119 ± 0, 034

Y +.>410'~@A'*)4Z910'ÃF9' R∗
+

'2> R∗
CP+

'*)4>fT*+.@ ? 57>4HJ-98:'�5*3y'*T<8E5�@A'*)4Z910' ? 10G*T*G*F9'2CV>0'�F9'PhRijhRi6knÙ � �_Û�X &\5]T*+.8J8E57-�+7Ë1B57>4H:+.C 
t'28J8:'ÂC(Qp5 ? 5.)ÃF9+.C9C/GÂ8E5�3.578:'2Z91ÃF9' R∗
±
F/57C/)<8E5�10GMÇÈG210'2C/T*'uÙ Ñ Ò2Û�X�Y +.Z/)Ã)0+.@I@A'*)ÃT*+.@ ? 57>4HJ-98:'*)�5s3y'*T)0'*)x@A'*)4Z910'*)�F9' R∗

CP+

'2>�F9' R∗
CP−
XÄ Cu>0'214@A'*)�F9'�T*+±+.10F9+.C9C/G*'*)�Ts5714>0G*)0H:'2C9C/'*) x∗± '2>�FRQS+.-/)B'2143.57-98:'*) (r∗B)2

'2>
z
r9C/+.Z/)x+.-9>0'2C/+.C/)�À

x∗+ = 0, 112 ± 0, 061 ± 0, 012

x∗− = 0, 004 ± 0, 059 ± 0, 012

(r∗B)2 = 0, 197 ± 0, 089 ± 0, 022

z = −0, 084 ± 0, 161 ± 0, 019

Y +.Z/) ? +.Z93y+.C/)cT*+.@ ? 5710'21cC/+6)�10G*)4Z98J>B57>0)�)4Z91 x∗± 5s3y'*T�T*'2Zba
+.-9>0'2CDZ/) Ð 3y+.HJ1ÃL/W6Z910'�{ XJÒsÚ '2>�>B57-98:'s57Z�{ XpÚ �VÓ? 571P8oQp57CK578Jw±)0'�F9' Ì 578JHJ> ! B → D∗K
r
D∗ → Dπ0 '2> D∗ → Dγ

r
D → K0

Sπ
+π−

Ùp{ Ò rK{ Ú7Û�XKY +.>410'Ã@A'*)0Z910'F9'
x∗±
'*)4>xT*+.@ ? 57>4HJ-98:'�5s3y'*TcT*'*)f10G*)4Z98J>B57>0)Êr/'2>x'28J8:'�'*)4> ? 8JZ/) ? 10G*T2H:)B'�zDZ/'<8E5I@A+swy'2C9C/'�@A+.C/FbHE578:' X&\5c@A'*)4Z910'~F9'

(r∗B)2
T*+.CbL/14@A'P8E5Ã36578:'2Z91�+.-9>0'2CVZ/'<5s3y'*T�8E5�@A+swy'2C9C/'<F9'*)�10G*)4Z98J>B57>0)x;<&6= Ð (r∗B)2 = 0, 20±

0, 15 Ó r�'2>�57@AG28JH:+.10'�)0'2C/)4HJ-98:'2@A'2CV>�8E5 ? 10G*T2H:)4H:+.C X
���������	��
¦{ XpÚ � � �O578:'2Z910)ÃF9'

x∗±
@A'*)4Z910G*'*) ? 571ÃhRi�hRi6k '2> 
t'28J8:']5s3y'*T�8oQp57CK578Jwb)0'ÂF9' Ì 578JHJ> !IF9'*)<F9G*)4HJCV>0GMËW61B57>4H:+.C/)

B± → D∗K± Ð 5*3y'*T6rºF/57C/)�8oQS+.10Fb10'�FRQp5 ?9? 5714HJ>4H:+.C(rº8oQ HJC/T*'214>4HJ>4Z/F9'�)0>B57>4H:)4>4H:zDZ/'6r�)4wb)4>0G2@�57>4H:zDZ/'6r�'2>)4Z91�8:'<@A+VF9Æ28:'�F9' Ì 578JHJ> ! ÓMX�Ì Qp5 ? 10Æ*)cÙ � { Û�X
x∗+ x∗−


f5 
f571
0, 084 ± 0, 088 ± 0, 015 ± 0, 018 −0, 106 ± 0, 091 ± 0, 020 ± 0, 009Y Ð 
 
 Ó � � � Ñ v


t'28J8:'
0, 032+0,120

−0,116 ± 0, 004 ± 0, 049 −0, 128+0,167
−0,146 ± 0, 023 ± 0, 071Y Ð 
 
 Ó � � { � vv�+swy'2C9C/'

0, 067 ± 0, 071 −0, 110 ± 0, 080Ð µ�C/T*'214>4HJ>4Z/F9'�)4Z91f8:'Ã@A+±F9Æ28:'C/+.C ? 14H:)B'Ã'2C�T*+.@ ? >0' Ó



D*K+, D*→Dπ0&Dγ, D→KSπ+π-

Contours give -2∆(ln L) = ∆χ2 = 1, corresponding to 60.7% CL for 2 dof
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PRELIMINARY

����� 
���� { XJÒsÚ � ��G*)4Z98J>B57>0)<F9'
x∗±
'2>
y∗±
+.-9>0'2CVZ/) ? 571ÃhRi�hRi6k '2> 
�'28J8:'6r�'2>~@A+swy'2C9C/'Â@A+.C/FbHE578:'6rRN ? 5714>4HJ1F9'Ã8oQp57CK578Jwb)0'�F9' Ì 578JHJ> ! B → D∗K

r
D∗ → Dπ0 '2> D∗ → Dγ

r
D → K0

Sπ
+π− X9Ì Qp5 ? 10Æ*)cÙ � { Û�X
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���! ���B�����

&('f>41B5*3657HJ8 ? 10G*)B'2CD>0G�F/57C/)�T*'2>4>0'x>4U/Æ*)0' ? +.14>0'x)0Z91,8oQp57CK578Jw±)B'xF9'*)OF9G*)4HJCV>0G2W61B57>4H:+.C/) B± → D∗K± NÃ8oQp57H:F9'F9'<8E5�@AG2>4U/+±F9'ÃF9'Ã;<10+.CK57Z(r9&(+.C/F9+.C�'2>t=
wV8:'21 X9Y +.Z/)tZ9>4HJ8JH:)0+.C/)t8:'*)fF9+.C9C/G*'*)xF9'*) ��Z9C/) Ò N � '2C910'2W6H:)4>410G*'*)
? 571ghRi�hRi6kPreT*+.1410'*) ? +.C/F/57CV>#N 347

Ç - −1 rO)0+.HJ> 381 × 106 ? 57HJ10'*)�F9' BB̄ X,Y +.Z/)A10Gs578JH:)B+.C/)AZ9C/'u@IH:)0'mN^4+.Z91ÃF9'�8oQSG2>4Z/F9' ? 10G*T*G*F9'2CV>0'AF9'�hRijhRi6knF9'*)~@A+±F9'*) CP ? 57HJ10)<FbZ D ? +.Z91~8:'*)~@A+±F9'*) D∗ → Dπ0 XjY +.Z/)'M[R'*T2>4Z/+.C/)<8E5 ? 10'2@IH:Æ210']@A'*)4Z910']F9']hRi�hRi6kîF9'*)P@A+VF9'*) CP HJ@ ? 57HJ10)<FbZ D ? +.Z91~8:'*)�@A+±F9'*) D∗ → Dπ0 r'2>t8E5 ? 10'2@IH:Æ210'<@A'*)4Z910'~@A+.C/FbHE578:'<HJC/T28JZK57CD>f8:'*)�@A+±F9'*) D∗ → Dγ XbY +.Z/)tT*+.@c-9HJC/+.C/)x8:'*)fFbH¶[�G210'2CV>0)t@A+VF9'*)'2>�+.-9>0'2C/+.C/)�8:'*)f10G*)4Z98J>B57>0)P)0+.Z/)f8E5�ÇÈ+.14@A'�F9'*)xzVZK57>410'�+.-/)0'2143657-98:'*)P;<&6= A∗
CP±
r R∗

CP±
À

A∗
CP+ = −0, 114 ± 0, 089 ± 0, 007

R∗
CP+ = 1, 313 ± 0, 132 ± 0, 029

A∗
CP− = 0, 060 ± 0, 099 ± 0, 016

R∗
CP− = 1, 081 ± 0, 119 ± 0, 034

l '*)�10G*)4Z98J>B57>0)x)0+.CV> ? 8JZ/) ? 10G*T2H:)xzVZ/'Ã8E5]@A+Êwy'2C9C/'�@A+.C/FbHE578:'�5.T2>4Z/'28J8:'cT*+.@c-9HJCK57CD>~8:'*)x10G*)0Z98J>B57>0) ? 10G*T*'*F9'2CD>0)F9'�hRijhRi6k '2> 
t'28J8:'6r9>0+.Z9>P'2C�G2>B57CD>�T*+.@ ? 57>4HJ-98:'*) X&\5�@A'*)4Z910']F9'*)<zDZK57>410']+.-/)0'2143657-98:'*)�;<&6= ? '214@A'2><'2C ? 14HJC/T2H ? '�F9']T*+.CD>41B57HJC/Fb10'Â8oQp57C9W68:' γ 5*3y'*T]Z9C/']57@ÂË-9HJW6Z��È>0GÂFRQS+.10Fb10'Â{ X�Ä C ? 1B57>4H:zVZ/'6rKC/+.Z/)~C/'c)B+.@I@A'*) ? 5.)~'2C/T*+.10']Ts5 ? 57-98:'*)ÃFRQSG2>B57-98JHJ1PZ9C/'�>0'28J8:'�T*+.CV>41B57HJCD>0'6rTs571P8E5I@AG2>4U/+±F9'];<&6= C(QS'*)4> ? 5.)P5.)0)B' !c)0'2C/)4HJ-98:'6r�FbZuÇÈ57HJ>PF9'�8E5A)0>B57>4H:)4>4H:zDZ/'cFbH:) ? +.C9HJ-98:']NÂ8oQ U/'2Z910'Â5.T2>4Z/'28J8:'57Z ? 10Æ*)�F9'*)AZ/)4HJC/'*)�N B XeÄ C 'M[�'2>sre8oQp57CK578Jwb)0'�F9' Ì 578JHJ> !mF9'*)I@A+VF9'*) B → D∗K
r
D → K0

Sππ
G2>B57-98JHJ>

r∗B < 0, 2 Ð 3y+.HJ1,L/W6Z910' �bX��yÓ rD)0+.HJ> (r∗B)2 < 0, 04
rb578:+.10)OzVZ/'fC/+.Z/)OC(Qp57>4>0'2HJW6C/+.C/)tzVZ(Q Z9C/' ? 10G*T2H:)4H:+.CgF9'x8oQS+.10Fb10'F9'

10%
)4Z91 R∗

CP±
X µ�8(Ço57Z/Fb1B57HJ>�Z9C/' ? 10G*T2H:)0H:+.C�F9'c8oQS+.10Fb10'�FbZ % ? +.Z91�T*+.@I@A'2C/T*'21�NAT*+.CD>41B57HJC/Fb10' γ 5*3y'*T8E5Â@AG2>4U/+±F9'�;<&y= ? 14H:)0'c)0'2Z98:' XY Gs57C9@A+.HJC/)srV8oQp57CK578Jw±)0' ? 10G*)0'2CD>0G*'~H:T2HjT*+.CD>414HJ-9Z/'ÃN<8oQp57@AG28JH:+.1B57>4H:+.C�F9'x8E5cT*+.CD>41B57HJCV>0'~)0Z91 γ r±NÃ>41B5*3y'210)�8E5Ã@A'MË)4Z910'ÂF9'*)<T*+±+.10F9+.C9C/G*'*)ÃTs5714>0G*)4H:'2C9C/'*)

x∗±
r�zDZ/'�8oQS+.C ? '2Z9><T*+.@c-9HJC/'21c57Zbam3.578:'2Z910)Ã+.-9>0'2CVZ/'*)�5*3y'*TÂ8oQp57CK578Jwb)0';�; Í��ºX/Y +.Z/)�+.-9>0'2C/+.C/)cÀ

x∗+ = 0, 112 ± 0, 061 ± 0, 012

x∗− = 0, 004 ± 0, 059 ± 0, 012

(r∗B)2 = 0, 197 ± 0, 089 ± 0, 019

z = −0, 084 ± 0, 161 ± 0, 019

;~1��.T*'�Nt8E5t)4>B57>4H:)4>4H:zVZ/' ? 8JZ/)RHJ@ ? +.14>B57CD>0'�'2>R8oQ Z9>4HJ8JH:)B57>4H:+.C�FRQ Z9CcW61B57C/FÃC/+.@c-910'�F9',Ts57CK57Zba�F9'eF9G*)4HJCD>0G2W61B57>4H:+.C(r8:'*)�10G*)4Z98J>B57>0)xzVZ/'<C/+.Z/)�+.-9>0'2C/+.C/)�)0Z91
x∗±
)0+.CD> ? 8JZ/) ? 10G*T2H:)xzVZ/'<8E5Â@A+swy'2C9C/'c@A+.C/FbHE578:'cFbH:) ? +.C9HJ-98:' X

&�5 ? 10G*T2H:)0H:+.C�F9'g8E5m@A'*)4Z910'#F9' γ F9'23V1B57HJ>I)sQp57@AG28JH:+.10'21IW61B57C/F9'2@A'2CV>�F/57C/)]Z9C¦5s3y'2C9HJ1 ? 10+VTBU/'#W61��.T*'uN8oQS'Ma ? G214H:'2C/T*'<& 	Ãl -
Ù Ò���
7Û�X±Ì Z�Ço57HJ>�F9'~8E5c>410Æ*)�W61B57C/F9'<)0'*T2>4H:+.Cu'MÖ�Ts5.T*' Ð ≈ 500µ
- Ó F9' ? 10+±FbZ/T2>4H:+.C bb̄ F/57C/)8:'*)]T*+.8J8JH:)4H:+.C/)

p − p
N Ò � ��'��Âr�'2>]F9'A8E5#UK57Z9>0'�8JZ9@IHJC/+6)4HJ>0G�FbH:) ? +.C9HJ-98:'6r�8:'A& 	Ãl )0'21B5�-9H:'2CD>��.>]8E5u)0+.Z910T*'8E5 ? 8JZ/)~HJ@ ? +.14>B57CV>0']F9'�@AG*)0+.C/) B rjF9' ? 8JZ/)0H:'2Z910)~+.10Fb10'*)<F9'�W61B57C/F9'2Z91 ? 571P1B5 ?9? +.14><57ZbamZ/)4HJC/'*)~N B X &('*)@AG2>4U/+±F9'*) ? 10G*)B'2CD>0G*'*)�F/57C/)�T*'2>4>0'�>4U/Æ*)0' Ð ;<&6=dr 
~Ì�Í r Ì 578JHJ> ! Ó -K5.)0G*'*)�)4Z91,8:'*) B± ? +.Z91410+.CD>tÅ2>410'x@IH:)0'*)�'2C

Ò � �



+±'2Z93V10' X &\5~)4>B57>4H:)4>4H:zVZ/'�FbH:) ? +.C9HJ-98:' ? '214@A'2>4>41B5<57Z/)0)4HVFRQp5.T*T*G*F9'21ON γ 5*3y'*T�8:'*)ºF9G*)4HJCD>0G2W61B57>4H:+.C/) B0
d → DK∗0 XÁ 571]57HJ8J8:'2Z910)sr(8E5 ? 10+VFbZ/T2>4H:+.C�F9' B0

s

+7[j10'AF9'ÂC/+.Z93y'28J8:'*)�3y+.H:'*) ? +.Z91�8E5uF9G2>0'214@IHJCK57>4H:+.C�F9' γ r ? 571�8oQSG2>4Z/F9'F9'*)�F9G*)4HJCD>0G2W61B57>4H:+.C/)
B0
s → D±

s K
∓ X(Ì QS'Ma9T*'28J8:'2CD>0'*)�10G*)0+.8JZ9>4H:+.C�'2C @�5.)B)0'I'2>c)0G ? 571B57>4H:+.C K/π F9'23±1B57H:'2CD>? '214@A'2>4>410'cFRQ Z9>4HJ8JH:)0'21PF9'*) ? 10+VT*'*)B)4Z/)f>0'28:)xzVZ/' B0

d → ππ
'2>
B0
s → KK X&\5 ? 10G*T2H:)0+.Cu57>4>0'2C/FbZ/'<)4Z91 γ '2C Ú�
bÒH
 r±-K5.)0G*'P)4Z91 1

57- −1 ? +.Z91tT0UK5.zVZ/'�Z/)0HJC/'~N B '2>OZ9C/'<57C9C/G*'PC/+.@IHJCK578:'F9'u& 	Ãl -(re'*)4>IF9'g8oQS+.10Fb10'�F9' 5 − 10◦ XºÄ 8J8:'uF9G ? '2C/F¦F9'g8E5�36578:'2Z91ÂF9' γ r�@�57H:)A57Z/)B)4HfF9' ∆ms
'2>

∆Γs
X&,QS'Mab>41B5 ? +.8E57>4H:+.C 57ZnF9'28EN�F9' Ú�
bÒH
 F9G ? '2C/FîF9'*) ? '21`ÇÈ+.14@�57C/T*'*)�FbZnF9G2>0'*T2>0'2Z91�& 	<l -(rt8:'*)uHJC/T*'214>4HJ>4Z/F9'*)>4U/G*+.14H:zVZ/'*)�G2>B57CV>�C/G2W68JHJWy's57-98:'*) XÁ 571fT*+.C/)0G*zDZ/'2CV>sr±8E5�@A'*)4Z910'~F9' γ '*)0>�57Z/)0)4H�Z9C/'PF9'*) ? 14HJC/T2H ? 578:'*)t@A+.>4HJ3657>4H:+.C/)tFbZ ? 10+7^4'2>�F9'~)4Z ? '21`ËoZ/)4HJC/'<N

B
Ù Ò��bÒ2Û rVzDZ9H�3VH:)B'xZ9C/'P8JZ9@IHJC/+6)4HJ>0GPF9' ��
 N ÒH
�
 ÇÈ+.H:) ? 8JZ/)�G28:'23yG*'~zDZ/'~T*'28J8:'~F9'*)OZ/)4HJC/'*)tN B 5.T2>4Z/'28J8:'*) XbÍ '28:+.C8:'*)f'*)4>4HJ@�57>4H:+.C/)ÊrbZ9C/'�57@AG28JH:+.1B57>4H:+.C�FRQ Z9CgÇÈ5.T2>0'2Z91 � )4Z91�8E5 ? 10G*T2H:)4H:+.CuF9'<8E5�@A'*)4Z910'<F9' γ '*)0>f57>4>0'2C/FbZ/' ? 5711B5 ?9? +.14>P57Zbau@A'*)4Z910'*)xF9' Ú�
bÒH
 r�5*3y'*TÃZ9C/'Ã8JZ9@IHJC/+6)0HJ>0GÃHJCD>0G2W610G*'�F9' 50

57- −1 X
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Ù ÒMÛ v X �P+.-K5*wD5.)4U9Hor � X v 5.);�65��t5br�¸���� � �Ô¿ �¶¼6» �È¿.½ � ½ » �����7�M½�¿�� �A¼�� �D�Ê¼/�����
	<�,�4¿����#¿�
�� �0¼�����½K»@���4¼ �*» �È¿.½ �2r
Á 10+.W X �tU/'*+.1 X/Á UVw±) X���� � �6Ú Ð Ò � Ñ �yÓMXÙ Ú_Û v X ;<'28J8¶Ë�v 57C9C(r����'����� �A¼6» � ����¿Ê¾������ 
"!P¼��#�y¿.½%�$�P½�¾%� � �2¿.½%�Mr Á UVw±) X &('2>4> X'& Ð Ò � � �VÓxÚbÒ �/X; X � ��'2HJW/r l�Ä � Y ��' ? +.14> Y + XKl�Ä � Y Ë�{ Ò { Ú � �tU ��
bÒ r Ò � � � Ð Z9C ? Z9-98JH:)4U/'*F Ó( XbY '6QS'2@�57C(r')������ � ¼6» �È¿.½ ¿�
 �M» �4¿.½+*�� ½K»@� �`¼ �s» �Ô¿.½%�,
��4¿�� ¼�*D¼.¹-*!� � ½ � ¼�� �È¼.½��>�2r Y Z/T28 X±Á UDwb) X�.�/ Ð Ò � �bÒÊÓÚ6Ú6ÚbXÙ �_Û]ÄxX,Y +V'2>4U/'21 Y 5.TBU91 X F X � ö

C9HJW X ;<'*)0'28J8:)0TBU X F X = H:)0) X !*Z ; ö
>4>4HJC9Wy'2C(rOv 57>4UbË ? UDwb) X �<8E5.)B)0'6r Ú � � Ë Ú � ÑÐ Ò �bÒ { Ó rK5 ?9? 5714Z�'2C/)4Z9HJ>0'�F/57C/) �(1B57C/) ? +.14> �tU/'*+.14w�57C/F Í >B57>4H:)4>4HE578 Á UDwb)4H:T*)sr10 Ð �yÓ r Ò { � Ë Ú�
 Ñ�Ð Ò � Ñ ÒÊÓÄxXyY +V'2>4U/'21�57C/F�v X 
]X �º5*3y'28or2��½ � ¼����Ô¼6½K»$39¼ � �È¼6» �È¿.½ ���`¿/� �D� � �2r±571�4~HJ3 X +.14W�À ? UDwb)4H:T*) � 
 ��
 ��
 � � r Ð Ú�
�
 �yÓÙ �.ÛIl~X 
�Z914W6Z/'*)B)sr�; X v�+V+.10'6r5	<�����j»o¼.½�¾y¼��4¾6��¿s¾����,71� �'� � �	���Mr l 57@c-914H:FbWy'cÉPC9HJ3y'210)4HJ>�w Á 10'*)0)sr Ú�
�
 ÑÙ �_Û ; X/l~X 
�1B57C/T*+9r/& X &\5s3y+.Z91B5�57C/F98 X9ÁºX�Í HJ8J365brO¸�� � �Ô¿ �¶¼6» �È¿.½Kr · a±ÇÔ+.10FRrKÉ ��À l 8E5710'2C/F9+.C Ð Ò � � �yÓ �bÒ6Ò ?Ù �_Û ; X &RZ/'*F9'210)sr � �4¿s¿:
�¿:
#» �,�;	t¸���» �,�4¿�� � �Ir 
 C9CK578:) Á UVw±) X5. Ð Ò � � Ñ ÓgÒ Ù 
 C9CK578:) Á UVw±) X5.�& 0 Ð Ú�
�
�
yÓÒH
�
 �.Û�X= X9Á 57Z98JHorK& X �P+6)0'2CbÇÈ'28:FRr � X = '2H:)0) �y+ ? Ç`r�<�� � � �"!P¿ � ��¼.½j¾�» �,�=) � � ���J¿ � �	�M½�»t¿�
 � �>� � �+���Mr Y '?�@(O+.1;��r

Á '214WD57@I@A+.C Á 10'*)0)sr Ò � � �Ù Ñ Û ( XjY 57@�-9Z(rA�CB��È¼�� � ���s»o¿�� �2¹ � � �M½K» �0¿.½ �H��� � ¼6» �È¿.½ � ½ED �4¼-��� ½K»@���4¼ �*» �È¿.½ �2r Á UDwb) X ��'23 X &('2>4> X1� Ð Ò � ��
yÓ
� { 
bX
8 X ;<+.8:F9)4>0+.C/'6r�F �����J¾G	<���4¿���� � ��� �Ô» �H�K¹ �/��� �B¿.½�¾.¹ �*»o¿��I�j¿��þ¹±» �È¿.½ �2r Y Z/+Ê3y+ l HJ@ X 0 � Ð Ò � �bÒÊÓÃÒ � �/XÙp{ Û]Á�X = X 	 HJW6Wy)sr�! �`¿����M½ ����� �	�2» ����� �KJ �A¼ �����D� � � �b¼ �M» �+� ��� ��¼.½�¾9*y¼6¹-*��ML0���J¾ �2r Á UDwb) X &('2>4> X 0 . Ð Ò � � �VÓÒ��6ÚbX
� X�Ä C9W68:'214>Ã57C/F � X 
�10+.Z9>sr ! �`¿-���M½������ �	�2» ���g¼6½�¾#» �,� �A¼ � ��¿:
$*y¼6¹-*�� � ���*»o¿ � �	� �*¿.½ �2r Á UVw±) X ��'23 X&('2>4> X 0ON Ð Ò � � �VÓ �6ÚbÒ6X; X�ÍjX ;<Z91B578JC9HD�jr l~X � X 	 57Wy'2C 57C/F � X = X 
 X �<HJ-9-98:'6r�P��J¿/�4¼�� �0¿.½ �H��� � ¼6» �Ô¿6½ �¶¼-D �m¼6½�¾ �A¼ � � ��� ���
�b¼��2» � � ��� �2r Á UDwb) X �P'23 X &('2>4> X 0ON Ð Ò � � �VÓ � { �bXÁ�X = X 	 HJW6Wy)srQ� �b¿6½K»o¼.½ �4¿6¹ �
�'��� �	�2» ���R! � �4¼��7¾D¿-De½S� � » �b¿.¹±»M��¼ � � ��� ����!�¿��2¿.½ �2r Á UVw±) X ��'23 X 0 �UT
Ð Ò � � �yÓ<Ò6Ò � �bX
� X = X 
 X �<HJ-9-98:'6r����%� �	�2» ��� ���;�0¼�� � ½+*�� ½�½�¿6½��V� � � � �È¼.½W*D¼.¹-*!��» �,�0¿�� ��� �2r Á UDwb) X ��'23 X 0 T'T Ð Ò � � Ñ ÓÒ � � �/XÙ �_Û � XVÌÂX &('*'�57C/F l~XbY]X (�57C9W/rYXt¹/� �M» �È¿.½Z� 
 �f¼���� »V��¸e¿6½ ����� � ¼6» �È¿.½H��½[� �4¼-�M��½K»@� �`¼ �s» �Ô¿.½%�Mr Á UDwb) X ��'23 X
0O\ � Ð Ò � � �yÓxÚ � �/XÙ ÒH
_ÛAl~XjÍjX =
Z(r ÄxX�
 @�-98:'21sr � X = X 	 5*wO��5710FRr ÌÂXKÌÂX 	 + ?9? '*)~57C/F � X/ÁºX 	 Z/F9)0+.C(r1]^B ������� �F�2½K»o¼�� »@� �M»f¿:
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 �/X�� � Ñ � Ù U/' ? Ë�'Ma Û�XÙ � �_Û v X ;~10+.CK57Z�57C/F ÌÂX &(+.C/F9+.C(rU<���D � �>� � �+��� � ½�¸�� ¼ �#��� �	�2» ��� � �c¼.½j¾��4¼�� ��! ¾����B¼-� �Mr Á UDwb) X ��'23 X9Ì
T'T r Ú { � � Ð Ò � � Ñ ÓMXÙ ��
_Û 
 X ��5sw±)B'21�57C/F ÌÂX &(+.C/F9+.C(r�!�¾����0¼-� ¸��Ü¼ �#��� �	�2» ��� � �#Jc¾�� � � � �2»@��¼�� ��� *6¹ �Ô» � ����¼6½�¾ ½ ��D � �>� ��� ���2r
Á UDwb) X ��'23 X9Ì / 0jr Ò6Ò ��
bÒsÚ Ð Ú�
�
�
yÓMXÙ �bÒMÛ 
 X 
 Z9-�'214> �2»#¼����cÙ 
 
 
 
 � l +.8J8E57-�+.1B57>4H:+.C Û r=�K� ��� *.¹ � »V�-� 
 � � � �	�4¼ ��¹ � � �	�M½K»u¿:


cos(2β)
7 	 � �F�?�

� ½K»@� *��`¼y»@�4¾ ¼6½�¾¦» � �F�?�q¾�� �/�M½�¾��M½�»�¼.½+*6¹ �J¼�� ¼.½�¼�� � ��� �
¿:

B → J/ψKπ

r Á UDwb) X ��'23 XtÌ �U0 Ð Ú�
�
 �yÓ

 �6Ú�
�
 � Ùp571�4PHJ3 À U/' ? Ë�'Ma � 
 �/Ò6ÒH
bÒ �_Û�XÙ �6Ú_Û 
�X 
t+.C/F/571sr � X ;Ã'210)4U/+.C 57C/F Á�X �<10+��y+s3±CDwyr � �	�2» �b¿s¾�»o¿ �F�0¼ ��¹ �;�

φ1
¹ � � ½+*

B̄0 → Dh0 D �Ô» �
�]¹ �¶» � �4¿Ê¾-��)�¾����0¼-�6r Á UVw±) X &('2>4> X 
 /U.2� Ð Ú�
�
 �yÓ�Ò Ùp571�4PHJ3 À U/' ? Ë ? U � 
 ��
 �bÒ Ñ �.Û�XÙ � �_Û � X 
 -�'	�2»t¼����ErU���4¼���¹ �;� �	�M½�»t¿�


φ1
¹ ��� ½O*

B̄0 → D(K0
Sπ

+π−)h0 r�571�4PHJ3 À U/' ? Ë�'Ma � 
 ��
 Ñ 
 � �bXÙ � �.Û 8 X/l UK57148:'*)��2»O¼��;�RÙ l �Ãv�L/>4>0'21P;~10+.Z ? Û r,¸�� � �Ô¿ �¶¼6» �È¿.½ ¼.½�¾A» ���A¸ �M� �A¼6» ��� BH7 � ���H� ����� ½O*A» �,� �M� �b¼ �*»¿:
�» �,��¼ �#��� �	�2» � �+��!;
2¼ �*»o¿���� � �2r Ä Z91 X/Á UDwb) X 8 X�l � 0 Ð Ú�
�
 �yÓ<Ò Ùp571�4PHJ3 À U/' ? Ë ? U � 
 ��
 �bÒ { �.Û�XÙ � �_Û 
�X 	 +±T �y'21sr 	�X &\5.TC�y'21sr ÍjX &\5 ? 8E5.T*'u57C/F � X &(' Ì HJ-j'210F9'21sr�� ½ �?D ¼�� ���4¿s¼ ����»o¿
¼
*��¶¿ �4¼�� LO»Ã¿:
�» ���¸ ��� �A¼6» � � B6r Ä Z91 X/Á UDwb) X 8 XKl . 0 Ð Ú�
�
bÒÊÓfÚ6Ú � Ùp571�4~HJ3�À U/' ? Ë ? U � 
bÒH
 ��
 �6Ú_Û�XÙ � �_Û v X 
t+.CK5 �2»�¼��;�RÙSÉ���L/> l +.8J8E57-�+.1B57>4H:+.C Û r 	<�,� � � � � �Q	+LO»�¸e¿ �!�J¼/�4¿��4¼6» �È¿.½	�;� �9¿��M»t¿.½�» �,� �2»o¼6»Ô¹ �Ã¿:
�» ���¹V½%�Ô»o¼���� »V�A» ���È¼.½+*���� � ½ » �,���M»o¼.½�¾D¼��`¾ �A¿s¾�� �þr�8 	PÄ,Á \ T \ � Ð Ú�
�
 �yÓ�
6Ú {#Ùp571�4PHJ3
À U/' ? Ë ? U � 
 ��
bÒ6Ò � �_Û�XÙ � Ñ Û http : //utfit.roma1.infn.it/Ù � { Û http : //www.slac.stanford.edu/xorg/ckmfitter/ckm � welcome.htmlÙ � �_Û ( X ;~10+6)0)4@�57C(r 
]XbÍ +7[R'21x57C/F 8 X � Z ? 57C(r^	<�������K���s»�¿:

D− D̄

� � B � ½+*�¿.½m» �,� �	�4¼ ��¹ � � �	�M½K»�¿�

γ
� ½

B → DK
¾����0¼_� �2r Á UVw±) X ��'23 X9Ì � . Ð Ú�
�
 �yÓ7
 �bÒ ��
bÒ Ùp571�4PHJ3
À U/' ? Ë ? U � 
 ��
 �6Ú Ñ 
_Û�X
 X 
 Z9-�'214> �2» ¼����KÙ 
 
 
 
 � l +.8J8E57-�+.1B57>4H:+.C Û r2� �0¼�� �
� 
2¿ � D0−D̄0 � � B�� ½+*Â¼.½�¾Â¼��	�4¼ ��¹ � � �	�M½K»,¿:
�» ���¾y¿.¹?��� �
¸e¼/���,���4¿_�)��¹ � ��� � � ���4¾�¾����0¼_���4¼6»@� � ½

D0 → Kπ
¾����0¼-� �Mr Á UVw±) X ��'23 X &('2>4> XU� 0 Ð Ú�
�
 �yÓ�Ò Ñ Ò { 
bÒÙp571�4PHJ3 À U/' ? Ë�'Ma � 
 ��
 ��
�
 Ñ Û�X



Ù ��
_Û v X ;~10+.CK57Z(r �>� ���4¿ � � ½+* �4¿.¹±½�¾ ��¿.½
γ
� ½
B± → DK± ¼.½j¾ B±,0 → DX±,0

s
r Á UVw±) X &\'2>4> X 
 T'T �

Ð Ú�
�
 �yÓ<Ò � {uÙp571�4~HJ3�À U/' ? Ë ? U � 
6ÚbÒ6ÒsÚ { Ú_Û�XÙ �bÒMÛ v X ;~10+.CK57Z 57C/F ÌÂX &(+.C/F9+.C X r�a�¿-D 	�¿R) �2»@��� � � ½ �b� ����	<���b�P½+* �D� �G� 
Z	<�,� ��½%� »o¼ � �Ô»V� 	 ���Ô¼6½+*����
F �4¿��

B0
d → DK0

S

�P½�¾
B0
s → Dφ

r Á UVw±) X &('2>4> X 
 .'T N Ð Ò � �bÒÊÓ � { �bXÙ �6Ú_Û v X ;~10+.CK57Z 57C/F Ì]X =
w±8:'21sr �t½�¾!�2»@��� � � ½%� ½+*�¼9D �4¼-� � �±¼ ��� 
��`¿��
¸�� ¼ ����� �	�2» ����� � � ½ �
�±¼�� *��4¾�!¾����0¼-� �2r Á UDwb) X &\'2>4> X 
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�10+ �xF9'21sr � X 	 +.C/)0T0U/'2H:F
57C/F ÌÂX�Á '*Fb14HJC9HorA<c¿.½%��� �j»o¿.½%�+��¾!���0¼-� ��¼.½�¾ � � 
��2» � �	� �Â¿�
 ���b¼��>� ¼.½j¾
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 C9C X �P'23 XbY Z/T28 X/Á 5714> XjÍ T2H X2��/ r � � � Ð Ò � � �yÓ Ùp571�4~HJ3 À U/' ? Ë ? U � � ��
 � � � �.Û�XÙ � �.Û 
�X6Í +7[�'21sr>) �!� � � �2»@�~¼�� ��� *.¹ �Ô» ��� � � ½g» �,�1�	�4¼���¹ �;� �	�M½�» ¿�
t» ��� D �4¼-� � �±¼ ���

γ
r Á UVw±) X ��'23 X_Ì / \ Ð Ò � � �yÓ


 � ��
 �6Ú Ùp571�4PHJ3 À U/' ? Ë ? U � � ��
6Ú �bÒ��_Û�XÙ � �_Û 
�X 8 X 
�Z91B5.)x57C/F Á�X 	]X = '2H:) !yr,X�¸ ) ½�¿.½%���4¼y¾�� ½+*��0¿����;���*» �Ô¿6½ �c»o¿6D �0¼��I¾!���0¼-� � � ½�¾�� �	�M½ � �È¿.½�¼ �'� � *.¹O�
�¶¼������s¼6» �È¿.½�¼6½�¾ � »Yac¿s¿:
2»V��3/���¶» �A¼.½	� ����� �	� �Mr Y Z/T28 X9Á UVw±) X 
@N'N'N Ð Ò � ��
yÓ � �bXÙ � �_ÛÂÁ�X�ÍjX9Ì 10'28J8or�a��4¼ � ���2¹9¼��#�A¾!���0¼-� �Mrj571�4PHJ3 À U/' ? Ë�'Ma � � Ñ Ò6ÒH
6Ú�
bXÙ � Ñ Û v X ;~10+.CK57Z(r ·]X � X 	 '214CK57C/F9' !yr ÌÂX &(+.C/F9+.C 57C/F�8 X & X �P+6)4C/'21sr'! �4¿����2½ ��� � 
 �%�'��� �	�2» �#����½ 	 DO¿-�
!�¿s¾_��!@) ���0¼-� �Mr Á UDwb) X �P'23 X9Ì�T�. Ð Ò � � �yÓ � � � � Ùp571�4~HJ3 À U/' ? Ë ? U � � ��
 � �6Ú �_Û�XÙ � { Û 
 X 
 Z9-�'214> �2»Ã¼�����Ù 
 
 
 
 � l +.8J8E57-�+.1B57>4H:+.C Û r5� �4¼ ��¹ � � �	�M½K»���¿:
�» �,� � �`¼.½'��� � ½+*�
��`¼ �s» �Ô¿.½%�g¼.½�¾¦¸����¼ �#��� �	�2» � ��� � ¿:


B− → D0(CP )K− ¾����0¼-� �Mr Á UVw±) X �P'23 X~Ì �`N Ð Ú�
�
 �yÓ 
 �bÒ6ÒH
 � Ùp571�4PHJ3�À U/' ? Ë'Ma � 
 �bÒsÚ�
 � Ñ Û�XÙ � �_Û 
 X 
 Z9-�'214> �2»R¼����DÙ 
 
 
 
 � l +.8J8E57-�+.1B57>4H:+.C Û r_���4¼���¹ �;� �	�M½�»\¿:
,» �,� �4¼6» �È¿
B(B− → D∗0K−)/B(B− →

D∗0π−)
¼.½�¾�¿:
Ã» �,��¸��n¼ ���%� �	�2» ���A¿:


B− → D∗0
CP+K

− ¾����0¼-� �Mr Á UDwb) X ��'23 X±Ì ��0 Ð Ú�
�
 �yÓ)
 �bÒ6ÒH
6ÚÙp571�4PHJ3 À U/' ? Ë�'Ma � 
 �/Ò6ÒH
 �bÒMÛ�XÙ Ñ 
_Û 
 X�
 Z9-j'214> �*»�¼��;��Ù 
 
 
 
 � l +.8J8E57-�+.1B57>4H:+.C Û r����4¼���¹ �;� �	�M½�»g¿:
¦¸��¬¼ ����� �	�2» ����� � 
*¿�� » �,� ¾!���0¼-� �
B± → D0

CPK
∗± r Á UDwb) X �P'23 XbÌ � . Ð Ú�
�
 �yÓ7
 Ñ Ò6ÒH
 � Ùp571�4~HJ3 À U/' ? Ë�'Ma � 
 ��
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�
6Ú_Û�XÙ Ñ ÒMÛ � X 
 -�' �2»�¼ ����Ù 
 Ä &(& Ä�l +.8J8E57-j+.1B57>4H:+.C Û r ��»Ô¹9¾-��¿:
 B± → D(CP )K± ¼.½�¾ D∗(CP )K± ¾!���0¼-� �MrÁ UDwb) X ��'23 X9Ì �`N Ð Ú�
�
 �yÓ1
 �bÒ6ÒH
 � Ùp571�4~HJ3�À U/' ? Ë�'Ma � 
 ��
bÒH
 �6Ú_Û�XÙ Ñ Ú_ÛÂÌ]X 
 > ��+±+VFRrºµ XRÌ Z9C9H:'2> !#57C/F 
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�I¿Ê¾�� ��¼.½�¾
��B6» �4¼ �*» �È¿.½ ¿:
�» �,�g¸ �M� ¼.½O*��D�

γ
r Á UDwb) X ��'23 X &('2>4> X � & Ð Ò � � Ñ Ó �6Ú � Ñ Ùp571�4PHJ3
À U/' ? Ë ? U � � �bÒsÚ � � �_Û�XÙ Ñ �_ÛÂÌ]X�
 > ��+±+VFRr6µ X.Ì Z9C9H:'2> !�57C/F 
]XyÍ +.C9Hor>�>� �'�`¿ � �4¾��F�*» �±¿s¾ � 
*¿��x¿/� �H��� � � ½+*#¸�� � �Ô¿ �¶¼6» �È¿.½�� ½

B± → KD¼.½�¾	�F�0¼ ��¹ � � ½+*g» �,�g¸ �M� � �±¼ ���
γ
r Á UDwb) X ��'23 X9Ì / N Ð Ú�
�
bÒÊÓ1
 � ��
�
 � Ùp571�4~HJ3�À U/' ? Ë ? U � 
�
�
 { 
 ��
_Û�XÙ Ñ �.Û 
�X 
�+.C/F/571f57C/F � X ;<'210)0U/+.C(rA�t½ φ3
�	�4¼ ��¹ � � �	�M½K»��Ã¹ ��� ½O*

B− → D∗K− ¾!���0¼-� �Mr Á UDwb) X �P'23 XVÌ �`\
Ð Ú�
�
 �VÓ1
 �bÒ ��
 � Ùp571�4~HJ3�À U/' ? Ë ? U � 
 ��
 �6Ú { ÒMÛ�XÙ Ñ �_Û 
 X 
 Z9-j'214>	�2»~¼��;�eÙ 
 
 
 
 � l +.8J8E57-j+.1B57>4H:+.C Û r�� �4¼�������
2¿ � � → ¹
» �4¼.½ � �Ô» �È¿.½ � � ½

B− → D0K− ¼.½j¾
B− → D∗0K− r Á UDwb) X ��'23 X9Ì � . Ð Ú�
�
 �yÓ1
 �6Ú�
�
 � Ùp571�4~HJ3�À U/' ? Ë�'Ma � 
 ��
 ��
 � Ñ Û�XÙ Ñ �_Û 
 X 
 Z9-�'214> �2»e¼��;��Ù 
 
 
 
 � l +.8J8E57-�+.1B57>4H:+.C Û r`� �M»Ô¹9¾-�Â¿�


b→ c
¼.½j¾

b→ u
� ½K»@� � 
H��� �M½��C��� ½u» �,�<¾����0¼-�

B− → (K+π−)DK∗− r Á UVw±) X ��'23 X9Ì � . Ð Ú�
�
 �yÓ1
 Ñ Ò6ÒH
 � Ùp571�4PHJ3
À U/' ? Ë�'Ma � 
 ��
 { 
�
bÒMÛ�XÙ Ñ6Ñ Û � X 
 -�'��2» ¼����ErO��»Ô¹9¾-��¿:
P» �,� ��¹ � ��� � ���H�4¾A¾����B¼-� � B± → (K±π±)(D)K± ¼.½�¾ B± → (K±π±)(D)π±¼6»Y! �����D�2r�571�4PHJ3 À U/' ? Ë�'Ma � 
 ��
 { 
 � { XÙ Ñ { Û 
 X

 Z9-�'214> �2»î¼���� Ù 
 
 
 
 � l +.8J8E57-�+.1B57>4H:+.C Û r � �4¼ � ��� 
2¿ �
b → u

» �4¼.½ ��� » �È¿.½ � � ½
B− →

[K+π−π0](D)K− r/571�4~HJ3�À U/' ? Ë�'Ma � 
 ��
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 � �bXÙ Ñ �_Û 
�X ;~HJ14Hor ( X ;~10+6)0)4@�57C(r 
]X.Í +7[R'21,57C/F�8 X � Z ? 57C(r>) �2»@��� � � ½ � ½+* γ ¹ � � ½+* B± → DK± D � » � �]¹ �¶» � �4¿Ê¾-�
)�¾����0¼-� �2r Á UVw±) X ��'23 X±Ì /�& Ð Ú�
�
 �yÓ7
 � ��
bÒ {�Ùp571�4PHJ3 À U/' ? Ë ? U � 
 ��
 �bÒ { Ñ Û�XÙp{ 
_Û 
 X 
 Z9-�'214> �2»O¼��;��Ù 
 
 
 
 � l +.8J8E57-�+.1B57>4H:+.C Û rU���4¼���¹ �;� �	�M½�»�¿:
<» �,�A¸ �M� ¼6½+*����

γ
� ½
B± → D(∗)K±¾����0¼-� �MD �Ô» �u¼%)�¼�� � » �]¼.½�¼ � � � �!��¿:


D0 → K0
Sπ

−π+ rK571�4~HJ3�À U/' ? Ë�'Ma � 
 ��
 Ñ ÒH
 �/XÙp{ ÒMÛ 
 X 
 Z9-j'214> �2»�¼����xÙ 
 
 
 
 � l +.8J8E57-j+.1B57>4H:+.C Û r ���4¼ �M¹ � � �	�M½K»Â¿:

γ
� ½
B± → D(∗)K± ¼.½�¾ B± →

DK∗± ¾����0¼_� �MD �Ô» ��¼�)�¼�� � » �]¼.½j¼�� � ��� ��¿:
 D → K0
Sπ

−π+ r/571�4PHJ3 À U/' ? Ë�'Ma � 
 ��
 Ñ ÒH
bÒ6XÙp{ Ú_Û 
�X6Á +.8JZ/' �V>0+Ê3 �2»e¼��;��Ù 
�'28J8:' l +.8J8E57-j+.1B57>4H:+.C Û r'���4¼���¹ �;� �	�M½�»,¿:

φ3

D �Ô» � )�¼�� �Ô» � ���J¿6» ¼.½�¼�� � � �!�P¿:

B+ →

D(∗)K(∗)+ ¾����0¼-�6r Á UDwb) X �P'23 XbÌ �`N Ð Ú�
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 X 
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f571 l +.8J8E57-j+.1B57>4H:+.C Û rU� �4¼ ��¹ � � �	�M½K»�¿�
]¸�� � �È¿��J¼6» �È¿.½ �b¼��4¼��	�2»@��� ��D � » ��¼�)�¼�� � » �
���¶¿y»�¼.½�¼ � � � �!�c¿:
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 ��
 � Ñ X



Ùp{ �.Û µ X�Ì Z9C9H:'2> !yrI¸����4¼.½"¸ �M� � ½ 
2¿�� �A¼6» �È¿.½R
��4¿��
Bd(t) → D∗±π∓
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 � . � Ð Ò � � { Ó�Ò Ñ �Ùp571�4PHJ3 À U/' ? Ë ? U � � Ñ ÒsÚ ��
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X

�#���R�� �
� $�§��+&y�O O¡� ,¡¦  #K¤.��¨ & #%((£y�'&y�oª\¨ $fª\�O£
h− = K−

Á +.Z91 h− = K− rbC/+.Z/)�5*3y+.C/)�À
AK− ≡ A(B− → K0

SK
+K−XK−)

= A(D∗0 → D0X) ×
[

A(B− → D∗0K−) ×A(D0 → K0
SK

+K−) +

A(B− → D∗0K−) ×A(D̄0 → K0
SK

+K−)
]

= A(D∗0 → D0X) ×A(B− → D∗0K−) ×
[A(D+ → K0

Sa0) +A(D− → K0
Sφ)√

2
+

rBe
i(δB−γ)A(D+ → K0

Sa0) −A(D− → K0
Sφ)√

2

]

=
AKAXA−√

2
×
[

z(1 + rBe
i(δB−γ)) +

√
3 cos θH(1 − rBe

i(δB−γ))
] Ð Ä�XJÒH
yÓ

+.Î�C/+.Z/)P5*3y+.C/)PZ9>4HJ8JH:)0GIÀ
A(B− → D∗0K−)

A(B− → D∗0K−)
= rBe

i(δB−γ) Ð Ä�XJÒ6ÒÊÓ
Ä C ? 10'2CK57CD>P8:'�T*+.C.^qZ9W6Z/GcF9' CP rbC/+.Z/)P5s3y+.C/)cÀ

A(B+ → D∗0K+)

A(B+ → D∗0K+)
= rBe

i(δB+γ) Ð Ä�XJÒsÚyÓ
5s3y'*T�8:'ÃT0U/+.H¶a�F9' ? UK5.)B'<>0'28\zDZ/' A(B+ → D∗0K+) = A(B− → D∗0K−) = AK

rbC/+.Z/)x+.-9>0'2C/+.C/)cÀ
AK+ ≡ A(B+ → K0

SK
+K−XK+)

=
AKAXA−√

2
×
[

z(1 + rBe
i(δB+γ)) −

√
3 cos θH(1 − rBe

i(δB+γ))
] Ð Ä�XJÒ��yÓ



D0π0
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� 
���� ��� ��� �
CP

Y +.Z/) ? +.Z93y+.C/)�578:+.10)PTs578:T2Z98:'21 |A|2 = AA∗ À
Aπ− =

|AπAXA−|2
2

[

|z|2 + 3 cos2 θH + 2
√

3 cos θH<e(z)
] Ð Ä�XJÒ �VÓ

Aπ+ =
|AπAXA−|2

2

[

|z|2 + 3 cos2 θH − 2
√

3 cos θH<e(z)
] Ð Ä�XJÒ �yÓ

|AK− |2 = |AKAXA−|2
2

[

(

1 + r2
B + 2rB cos(δB − γ)

)

|z|2 +
(

1 + r2
B − 2rB cos(δB − γ)

)

3 cos2 θH +
(

(1 − r2
B)<e(z) − 2rB sin(δB − γ)=m(z))

)

2
√

3 cos θH

] Ð Ä�XJÒ �yÓ
|AK+|2 = |AKAXA−|2

2

[

(

1 + r2
B + 2rB cos(δB + γ)

)

|z|2 +
(

1 + r2
B − 2rB cos(δB + γ)

)

3 cos2 θH −
(

(1 − r2
B)<e(z) − 2rB sin(δB + γ)=m(z))

)

2
√

3 cos θH

] Ð Ä�XJÒ Ñ Ó
Á 571�T*+.C/)BG*zDZ/'2CV>�À

|Aπ− |2 + |Aπ+ |2 = |AπAXA−|2 × [|z|2 + 3 cos2 θH ] Ð ÄxXJÒ { Ó
|Aπ− |2 − |Aπ+ |2 = |AπAXA−|2 × 2

√
3<e(z) cos θH Ð Ä�XJÒ �yÓ

|AK− |2 + |AK+|2 = |AKAXA−|2[ (1 + r2
B + 2rB cos δB cos γ)|z|2 +

(1 + r2
B − 2rB cos δB cos γ)3 cos2 θH +

−4rB cos δB sinγ=m(z)
√

3 cos θH)] Ð ÄxXpÚ�
yÓ
|AK− |2 − |AK+|2 = |AKAXA−|2[ rB sin δB sin γ(|z|2 − 3 cos2 θH) +

((1 − r2
B)<e(z) − 2rB sin δB cos γ=m(z))

√
3 cos θH ]Ð ÄxXpÚbÒÊÓ

Ä C#HJCD>0G2W61B57CD>PT*'*)f'Ma ? 10'*)0)0H:+.C/)�)0Z91 cos θH
)0Z91�Z9C/' ? 8E57Wy'<)4w±@AG2>414H:zDZ/'<'2C cos θH Ð 57Z/T2Z9C/'ÃT*+.Z ? '~C(QS'*)4>5 ?9? 8JH:zVZ/G*'Ã)4Z91 cos θH

F/57C/)fT*'2>4>0'Ã57CK578Jw±)B'6rVC/+.Z/) ? 10'2C/+.C/)�F9+.C/T<8E5 ? 8E57Wy' [−1; 1] Ó r98:'*)t>0'214@A'*)t8JHJC/Gs57HJ10'*)x'2C
cos θH

r9zDZ9H\)B+.CD>P57Z/)0)0HR8JHJC/Gs57HJ10'*)�'2C
z
r/)sQp57C9CVZ98:'2CD> X &,Qp5.)4w±@AG2>414H:' CP +.-/)0'2143yG*'c'*)4>xF9+.C/TAÀ

Aobs
CP−(D∗K) =

∫ [

|AK− |2 − |AK+ |2
]

d(cos θH)
∫

[|AK− |2 + |AK+ |2] d(cos θH)

= − 2rB sin δB sin γ(1 − |z|2)
(1 + r2

B − 2rB cos δB cos γ) + |z|2(1 + r2
B + 2rB cos δB cos γ)

= − 2rB sin δB sin γ

1 + r2
B − 2rB cos δB cos γ

1 − |z|2

1 + |z|2 1+r2B+2rB cos δB cos γ

1+r2B−2rB cos δB cos γ

= ACP−
1 − |z|2

1 + |z|2 RCP+

RCP−

Ð Ä�XpÚ6ÚyÓ
� �	�$� ����� 	������	�&� ����� 	 � � �)(������&�
	
� � �$�!�

RCPÁ +.Z91x8:'*)x1B5 ?9? +.14>0)PF9'Ã1B5 ?9? +.14>xFRQS'2@�-91B57C/T0U/'2@A'2CV>sr�C/+.Z/)P5*3y+.C/)�À
N(D∗0π) ∝

∫

|Aπ− |2 + |Aπ+ |2 = |AπAXA−|2
∫

[|z|2 + 3 cos2 θH ]d cos θH

= |AπAXA−|2 ×
(

1 +

∫

|z|2d cos θH
∫

3 cos2 θHd cos θH

)

= |AπAXA2|2(1 + |z|2) Ð ÄxXpÚ �yÓ



D0γ

'2>
N(D∗0K) ∝

∫

|AK−|2 + |AK+ |2 = |AKAXA−|2
∫

[(1 + r2
B + 2rB cos δB cos γ)|z|2 +

(1 + r2
B − 2rB cos δB cos γ)3 cos2 θH ]d cos θH

= |AKAXA−|2(1 + r2
B − 2rB cos δB cos γ) ×

(

1 +
1 + r2

B + 2rB cos δB cos γ

1 + r2
B − 2rB cos δB cos γ

∫

|z|2d cos θH
∫

3 cos2 θHd cos θH

)

= |AKAXA−|2(1 + r2
B − 2rB cos δB cos γ) ×

(

1 + |z|2RCP+

RCP−

)

Ð Ä�XpÚ �VÓ
FRQS+.Î�8:'�1B5 ?9? +.14>�F9'<1B5 ?9? +.14>0)�FRQS'2@�-91B57C/T0U/'2@A'2CV>�+.-/)0'2143yGIÀ

Robs
CP− =

N(D∗0K)
N(D∗0π)

|AK/Aπ|2
= (1 + r2

B − 2rB cos δB cos γ) ×
1 + |z|2 RCP+

RCP−

1 + |z|2

= RCP− ×
1 + |z|2 RCP+

RCP−

1 + |z|2 Ð Ä�XpÚ �yÓ
� }�� � �Ã�]���

D0γ

µ�CV>0G210'*)0)0+.C/)�C/+.Z/)�@�57HJCD>0'2CK57CD>�57Z#Ts5.)
X = γ X &\5])4HJ>4ZK57>4H:+.C#'*)4>f578:+.10)�8:G2WyÆ210'2@A'2CV>xFbH¶[�G210'2CV>0'ÂÀVT*+.@I@A'T*'28E5Ã5<G2>0G�@A+.CD>410G ? 571 
�+.C/F/571,'2>O;<'210)0U/+.C�Ù Ñ �6Û r78:' D∗

CP ? +6)B)0Æ*F9'�Z9C/'�36578:'2Z91,F9' CP + ?9? +6)0G*'fN<T*'28J8:'fF9'�)�5L/8J8:'
DCP

F/57C/)tZ9C/'ÃF9G*)0HJCD>0G2W61B57>4H:+.C
D∗ → D0γ

rb578:+.10)�zDZ/'<T*'*)t36578:'2Z910)fF9'
CP
)B+.CD>fH:F9'2CD>4H:zVZ/'*)xF/57C/)tZ9C/'F9G*)4HJCV>0G2W61B57>4H:+.C

D∗ → D0π0 X/Á 571~T*+.C/)0G*zVZ/'2CD>sr9Z9C�G2>B57>xL/CK578�5*wD57CV>PZ9C D 5*3y'*T CP = ±1 ? 10+Ê3VH:'2CV>PFRQ Z9C
D∗ 5*3y'*T CP = ∓1 X6Ì 57C/)e8:'xTs578:T2Z98KF9'f8E5<FbHJ8JZ9>4H:+.CgF9't8oQp5.)4w±@AG2>414H:' CP ryT*'2>O'M[R'2>,F9+.HJ>OÅ2>410' ? 14H:)O'2C�T*+.@ ? >0' X&('�Ts578:T2Z98e10'*)4>0'Â-9H:'2C�)��91<8:'Â@AÅ2@A'6rR@�57H:)Ã8E5g36578:'2Z91�+ ?9? +6)0G*'IF9' CP )0']>41B5.FbZ9HJ> ? 571ÃZ9C TBUK57C9Wy'2@A'2CD>ÂF9')4HJW6C/']F/57C/)P8oQp57@ ? 8JHJ>4Z/F9']+.Îm8E5I>41B5.T*'�1B5 ? H:F9'�'*)0>�Z9C �65.+.C(r�@�57H:)�C/'�T0UK57C9Wy']14H:'2C ? +.Z91�8:'*)<57@ ? 8JHJ>4Z/F9'*)Ã+.Î8E5Â>41B5.T*'�1B5 ? H:F9'�'*)4>fZ9C ? H:+.C(r/Ts571�8:'<>0'214@A' A(B− → D∗0h−)

'*)4>fC/G2W68JHJWyG X�Á 571�T*+.C/)BG*zDZ/'2CV>�À
� Aπ+

'2>
Aπ−

����
 � �$�!� � �&� 	&�����#���$
 �
� AK+

'2>
AK−
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 XY +.Z/)�5s3y+.C/)cÀ
AK− =

AKAXA−√
2

×
[

z(1 − rBe
i(δB−γ)) +

√
3 cos θH(1 + rBe

i(δB−γ))
] Ð Ä�XpÚ �yÓ

AK+ =
AKAXA−√

2
×
[

z(1 − rBe
i(δB+γ)) −

√
3 cos θH(1 + rBe

i(δB+γ))
] Ð Ä�XpÚ Ñ Ó

'2>�F9+.C/T�À
|AK− |2 = |AKAXA−|2

2

[

(

1 + r2
B − 2rB cos(δB − γ)

)

|z|2 +
(

1 + r2
B + 2rB cos(δB − γ)

)

3 cos2 θH +
(

(1 − r2
B)<e(z) + 2rB sin(δB − γ)=m(z))

)

2
√

3 cos θH

] Ð Ä�XpÚ { Ó
|AK+|2 = |AKAXA−|2

2

[

(

1 + r2
B − 2rB cos(δB + γ)

)

|z|2 +
(

1 + r2
B + 2rB cos(δB + γ)

)

3 cos2 θH −
(

(1 − r2
B)<e(z) + 2rB sin(δB + γ)=m(z))

)

2
√

3 cos θH

] Ð Ä�XpÚ �yÓ'2>
|AK− |2 + |AK+|2 = |AKAXA−|2[ (1 + r2

B − 2rB cos δB cos γ)|z|2 +

(1 + r2
B + 2rB cos δB cos γ)3 cos2 θH +

+4rB cos δB sinγ=m(z)
√

3 cos θH)] Ð ÄxX���
yÓ
|AK− |2 − |AK+|2 = |AKAXA−|2[ −rB sin δB sin γ(|z|2 − 3 cos2 θH) +

((1 − r2
B)<e(z) + 2rB sin δB cos γ=m(z))

√
3 cos θH ]Ð ÄxX��bÒÊÓ



D0γ

Aobs
CP+(D∗K) =

∫ [

|AK− |2 − |AK+ |2
]

d(cos θH)
∫

[|AK− |2 + |AK+ |2] d(cos θH)

=
2rB sin δB sinγ(1 − |z|2)

(1 + r2
B + 2rB cos δB cos γ) + |z|2(1 + r2

B − 2rB cos δB cos γ)

= − 2rB sin δB sin γ

1 + r2
B + 2rB cos δB cos γ

1 − |z|2

1 + |z|2 1+r2B−2rB cos δB cos γ

1+r2B+2rB cos δB cos γ

= ACP+
1 − |z|2

1 + |z|2 RCP−

RCP+

Ð Ä�X��6ÚyÓ
Ì '~Ço5.Ø*+.C�)4HJ@IHJ8E57HJ10'�À

Robs
CP+ =

N(D∗0K)
N(D∗0π)

|AK/Aπ|2
= (1 + r2

B + 2rB cos δB cos γ) ×
1 + |z|2 RCP−

RCP+

1 + |z|2

= RCP+ ×
1 + |z|2 RCP−

RCP+

1 + |z|2 Ð Ä�X�� �yÓ
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