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Widths  &  Mass  Differences 

M. Gersabeck 

4 Flavour  Physics                                                                                                                    A. Pich  –  TAE 2018 



,
2

Mx y∆ ∆Γ
≡ ≡

Γ Γ

  K0 :   x ∼ y ∼ 1  

   D0 :   x ∼ y ∼ 0.01               Slow oscillation  (decays  faster) 

   Bd
 :   x ∼ 1  ,  y ∼ 0.01  

  Bs
 :   x ∼ 25  ,  y ∼ 0.05      Fast oscillation  (averages out to 0)   
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0 0 ( ) ( )d de e B B X Yν ν+ − → →  

Time Scales: ( )sin / 2x iy t− Γ  Oscillation  ∼ 
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Time Scales: ( )sin / 2x iy t− Γ  Oscillation  ∼ 
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B0 ─  B0  MIXING  AND  DIRECT       ¯ 
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B0 ─  B0  MIXING  AND  DIRECT       ¯ 
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CP self-conjugate: ff fη=

( )
( )

0

0

*
2

2* ; M

d

s

Mtqtb i

stqtb

B

B
q
p

e
V V
V V

φ β
φ

β λ η
− ≈

−
≈

≈ −
=





0B

0B

f

9 

B0 ─  B0  MIXING  AND  DIRECT       ¯ 
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B0 → ππ 
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B0 → ππ , ρρ , ρπ 
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MEASURING  HADRONIC  CONTAMINATIONS 
  Time  Evolution 
  Transversity  Analysis:    B → V V 
  Isospin Relations     (Gronau-London) 

              Mixing     (Gronau-London-Wyler, Atwood-Dunietz-Soni) 

 
 
 

   Dalitz  Analysis    
  SU(3)  Relations:      B → π K , π π ,  ... 

  … 
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2
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0 0 0( )T B π π→
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UNITARITY 
TRIANGLES       
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* * * 0ud ub cd cb td tbV V V V V V+ + =

* *
ud ub cd cbV V V V * *

td tb cd cbV V V V
2

2

11 0.343 0.011
2
11 0.153 0.013
2

η η λ

ρ ρ λ

 ≡ − = ± 
 
 ≡ − = ± 
 

91.0 2.5 ; 23.2 1.2 ; 65.3 2.0α β γ= ± ° = ± ° = ± °

UTfit 

18 Flavour  Physics                                                                                                                    A. Pich  –  TAE 2018 



Tree-level determinations Loop processes 

CP  Conserving CP  Violating 
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P0 ─  P0  MIXING ¯ 
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Bs  Asymmetries 
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* * * 0us ub cs cb ts tbV V V V V V+ + =

* *
sb sb us ub cs cbi V V V Vρ η+ = −

λ4                      λ2                      λ2 
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D0 ─  D0  MIXING ¯ 

,
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≡ − ≡ −

Γ Γ
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D0 ─  D0  MIXING: ¯ No evidence of  
( ) ( )CP CP CPa a K K a π π+ − + −∆ = −
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