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        ρ = 0.172 ± 0.047
        η = 0.348 ± 0.028
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γ = 61.5° ± 7°
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68 % C.L. 95 % C.L.



%���� �� γ
3 -
����� ������� γ �����!!���
 �����!�
�� �→�
%������ γ ������������ ����� ��������� �� �� ������� �����!!���
 �
����������� ��� 4+

 %������ 2β + γ �
� �� ��
��!�
�� �� �� ����5����������!� ��� ��6��	 �
����������


'�� ���"

A1~λ2
c A2~λ4

c

�

�

�
40 �

�

�

�

40

�
�

� �

�

π+

π+

'−

'−

��(2β+γ)" 7� �
--�

������
 
--��


�

�

�
4+ �



�

A1~λ3
c

�

�

�

4+

�



�

A2~λ3
c

'0

'0 Κ+

Κ+

��(γ)" 7� 
--��

�� �
�
��

Luigi Li Gioi�
�� �� �
������ ���� �



8���!�
�� �� γ �� ����������� 4→'&

e�δ4 e−�γ
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4�+4 → ' &1 F 10−4 4�+' → �1 F 10−2
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4− → '�� &
− " G����

'+ (π+π−,&+&−) '− (& π0)
�44=214 106'0

�� &
−

'0
�� &

∗−  (Κ∗−  → & π
−)

'+ 33.4 ± 6.9 '− 15.1 ± 5.8

�44=227 106

&+&−  75 ± 13
π+π−  18 ± 7

Κ π0 76 ± 13

�
� & φ, & ω
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4− → '(∗)0
�� &

(∗)− " ��������
'0
�� &

−

���+=0.87±0.14±0.06
7��+=0.40±0.15±0.08
���−=0.80±0.14±0.08
7��−=0.21±0.17±0.07

���+=1.77±0.37±0.12
7��+=−0.09±0.20±0.06
���−=0.76±0.29±0.06+0.04

−0.14
7��−=−0.33±0.34±0.10⋅(+1.15±0.12)(Α��−−Α��+)

���+=1.09±0.26+0.10
−0.08

7��+=−0.02±0.24±0.05

�44=214 106 '0
�� &

∗−  (Κ∗−  → & π
−) �44=227 106

'∗0('0
�� π0)&− �44=123 106
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���++���−=2(1+�4
2)        �4=0.23±0.24
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C=D" 4����

���+=0.98±0.14±0.06
7��+=0.07±0.14±0.06
���−=1.29±0.16±0.08
7��−=−0.11±0.14±0.05

���+=1.43±0.28±0.06
7��+=−0.27±0.25±0.04
���−=0.94±0.26±0.03
7��−=0.26±0.26±0.03
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68 % C.L. 95 % C.L.
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favorito

favoritosoppresso

soppresso

Β− → '0 Κ−

Β− → '0 Κ−

'0 → Κ+ π−

[ Κ+ π−]' Κ−

'0 → Κ+ π−

δ'δ4
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'0 &

�7': < 0.030 J 90% �=

�4 < 0.23 J 90% �= �∗
4 < 0.16 J 90% �=

��G δ'
�'±1σ

48°<γ<73°
��G γ
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4+ → '7': &
+

'7':→ &− π+

L = 250 ��−1

K���� �� ��� �� ∆8
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�
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�
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�
����*0�0*>

�7': < 0.047 J 90% �=

�4 < 0.28 J 90% �=
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AD? ��-��!!� -�� � ����������� ��� '0

s� M = ���(& π±)

AD? 
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 +'∗+ → '0 π+ �� ���� ��������1

AD? 
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 +'∗+ → '0 π+ �� ���� ��������1
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DCS K*(892)

:��������E �� γ

γ=75 δ=−180 �4=0.125

���������!!�!�
�� ��� '����! -�
� ���5������
 ��� �
������
 �
���


�� '����! -�
� ����� -��������!!��

�����!!���
 �� ���-�
�� �� ����

�������� �� ������

'∗+ → '0 π+

������
����
�����

��� 7 �&:�
�
�
�
� �

7?4����.D�	��� N ����
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ρ(770)
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'0→&: π+π−"%
����
 ��� '����!

Plot of mpipi

CA K*(892)

DCS  K*(892)

' − ��6��	 � �� ��� ����������� ��� ' ���������

ρ(770)
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σ1(�=484±9 %� , Γ=383±14 %� ) � σ2(�=1014±7%� ,Γ=88±13%� ) 
�
� -������ ��� -*�*	* ����



'0→&: π+π−" 4����

+

-��������!!�!�
��
���5������
 ���

�
������
 �
���


Luigi Li Gioi�
�� �� �
������ ���� ��



��
��!�
�� ��� '����!

DCS K*(892)

DCS K*(892)

4O 4O

4− 4−

�+441 = 227 N 106

�+4 → '&1 = 292±21

��
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� �8: P A*�0� C� #��
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��


�(4 → ['π0]'∗&) = 94±11
�(4 → ['γ0]'∗&) = 42±9
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'0 '����!" �(∗)
4

��	�
�� �� �
������!� ��G�����

�'( � -
����
�� �
� ��� -��
� ����
���

���������
 �� �������!!� ��������,�

�4 < 0.19  J 90 % �*=*

68 % C.L. 95 % C.L.

�∗
4=0.155+0.070

−0.077(stat.)±0.020(syst.)±0.040(Dalitz model)
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'0 '����!" δ(∗)
4

4 →' & 4 →'∗ &

δ = 114° ± 41°(stat.) ± 8°(syst.) ± 10°(Dalitz Model)
δ∗ = 303° ± 34°(stat.) ± 14°(syst.) ± 10°(Dalitz Model)

���������� ��	����� � ���� ����5����	���E γ → γ+π$ δ4 → δ4+π
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'0 '����!" γ

γ = 70° ± 26°(stat.) ± 10°(syst.) ± 10°(Dalitz model)

68 % C.L. 95 % C.L.
'&

'∗&
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'0 '����!" 4����

γ(°)

δ(°)

γ(°)

�4

�4=0.26+0.10
−0.14(stat.)±0.03(syst.)±0.04(Dalitz Model)

�∗
Β=0.20+0.19

−0.17(stat.)±0.02(syst.)±0.04(Dalitz Model)

δ = 168° ± 23°(stat.) ± 11°(syst.) ± 21°(Dalitz Model)
δ∗ = 302° ± 46°(stat.) ± 11°(syst.) ± 21°(Dalitz Model)

γ = 77° +17°
−19°(stat.) ± 13°(syst.) ± 11°(Dalitz model)

L = 140 ��−1
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G %�
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 ρ−η
�
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 � �������� �� 4�4��+
�
 ' &1 � 4���� +' & � '∗ &1"
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-���� ����� �� γ
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68 % C.L. 95 % C.L.
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γ = 62° δ4 = 130° δ' = 15°

C=D 7': C=DO7':

rB =0.1

rB =0.2

rB =0.3

0 90 180

γ = 62o

'0 '����!

:��������E �� γ �
� A�� ��−1

+-�� �� 
�
 ������1

C=D �± F �O�4 7± F �4

7': �7': F �4
� 77': F �

=� ����� �� γ -�Q ����

������� ����� �
�����!�
��

�� �
��� �
��
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=� ��� (2β+γ) �� 4 → '(∗)π(ρ)

b       c
d

  d D+ 
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d d
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π− (ρ-) B0

�β γ
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R  ��  ��
∗

'
--�
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R  ��
∗  ��

L’evoluzione dipendente dal tempo 
è sensibile alla fase  2β+γ
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 ������ �
� 9 ���
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 �� ��* '�� ��� ������" AD--π+(ρ)

 (t) e 
AD+π−(ρ) (t).
 :� ���� �������� �� -�������
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� 9
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+π− (ρ−) ������
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 �� 40 → ':
(∗) π
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40 → '(∗)+π−
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-e �O
( )4sΥ

D(∗)

π

z∆

Bfis

Btag

!
�z
"�!��c� t"�250#m

0.56 1.6 -

 ���� �����������
 �� ����
� �� ��
 ��� ��� 4 +4��	1 �
� ��� ���
���!�
�� -��!����

������ ����	
��� �� ��� �	�� �������� ��� -�
�
��� �� ����������
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Γ(B → D(*) π) ∝ 1+ ξmcos(∆m∆t)-[ξla+ξmc+ξlξmb]sin(∆m∆t)

O.Long, M.Baak, R.N. Cahn, D.Kirkby
SLAC-PUB-9687, hep-ex/0303030

=� ���� �� ����������
 ��-������� ��� ���-
"

a = 2r sin(2β+γ) cosδ
b = 2r' sin(2β+γ) cosδ'
c = 2 cos(2β+γ) (r sinδ-r'sinδ')

ξm = 1(−1) -�� � ������ ������
 ���
����  (doppio Cabibbo soppressi)
ξl  = 1(−1) -�� Btag ������������ �
�� B0 (B0)

�5$ δ5 
�
 �� ��--
��
 � �� ��������!� ��� �� ��-��!!� �→� � �→� ���
����������
 ��� 4

��	

�5? � ��	�� ������ �
� ��	 ��-�
���

+-�� � ����� �
� ���� �S��-��!!� 
--���1*

Luigi Li Gioi�
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ξm = 1            ξm = −1

40→'−π+         40→'+π−

Β0→'+π−            40→'−π+
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Time evolution for
 lepton category
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 B0 → D*π    
 Nsegnale = 6926 ± 87  
 purezza = 92.9%

 B0 → Dπ    
 Nsegnale = 7423 ± 95  
 purezza = 85.5%

 L=105 fb−1 
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Non sembra ci sia 
componente 

diversa dalla ρ  
(il MC ha solo la ρ)

λ = r e -i(2β +γ -δ) ��-���� ����� �������� ����� ��� ���������� ππ0
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 Lepton tag  
N=6400 ±130 
    P= 54% 

 Lepton tag 

Kaon tag 
N=25160±320 

    P = 31% 

 Kaon tag 

 D*ρ   Combinatorial BB  Peaking BB  Continuum

B0 → D*+ π− 
           →D0 π+

 L=166 fb−1

(hep-ex/0408038)

      Ricostruiti

Vantaggio: non si perde efficienza 
per la ricostruzione del D0 

mmiss = massa invariante del D 
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40 → '0 &∗0  (&−π+)
=
 �
-
 ������ 9 ������� ��(2β+γ)
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4� +40 → '0 &∗0 ) < 4.1 10−5 J 90% �*=
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�� �� :± � ����
 � ���
�� �� τ4 � ∆�4 ��
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�� ����� ����� �
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:+ = 0.035 ± 0.041 ± 0.018
:− = 0.026 ± 0.040 ± 0.018

=�-�
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7�����
 δ=0 
 π:

� �'∗π ��(2β+γ) = 0.031 ± 0.028 ± 0.013
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 ρ−η

 ��
�� ���� �� T(7C

'� 40→'±(∗)π+

�(∗)=2�(∗)��(2β+γ)�
(δ(∗))
�(∗)=2�(∗)�
(2β+γ)��(δ(∗))

−
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��(2β+γ)=((0,90,180)±19)°

����� ���!�
�� � �$�∗$�ρ

68 % C.L.
95 % C.L.
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γ = 68° ± 26°
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�� ���������" γ = 61.5° ± 7°
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��(2β+γ)" ��� ���������� ππ

pdf  teorica senza ρ' 
e non risonante

fit sui dati 

 L’impatto nella regione 
di interesse è minimo.

Frazione di ρ5: 
f+ρ5+nonres1?+�*� ± 0*A1 <

 Parametri fissati: 
 Mρ  = 732 MeV       Γρ  = 150 MeV
 Mρ’  

= 1303 MeV    Γρ’
 =  300 MeV  

From: A.Bertin et al.[ObelixCollaboration]
  Phys.Lett.B408:476-486,1997 
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�4=0.21±0.08(stat.)±0.03(syst.)±0.04(Dalitz Model)
�∗

Β=0.12+0.16
−0.11(stat.)±0.02(syst.)±0.04(Dalitz Model)

δ = 157° ± 19°(stat.) ± 11°(syst.) ± 21°(Dalitz Model)
δ∗ = 321° ± 57°(stat.) ± 11°(syst.) ± 21°(Dalitz Model)

γ = 68° +15°
−14°(stat.) ± 13°(syst.) ± 11°(Dalitz model)
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