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1.	
  	
  Introduc,on	
  	
  &	
  	
  Mo,va,on	
   



From	
  the	
  historic	
  view,	
  flavor	
  physics	
  had	
  played	
  important	
  roles	
  in	
  
searching	
  for	
  the	
  “	
  New	
  Physics” 
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Main	
  Driving	
  Force	
  for	
  Flavour	
  Studies 
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Where	
  Do	
  We	
  Study	
  Flavor	
  Phyiscs 
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Quark	
  Flavor	
  @	
  LHC 
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2.	
  	
  CP	
  Viola,on	
  in	
  B	
  Physics 
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CP	
  Viola,on	
  in	
  the	
  SM 
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Wolfenstein	
  Parametriza,on 



Looks	
  good	
  	
  
(except	
  for	
  an	
  issue	
  with	
  |Vub	
  |)	
  

But	
  a	
  10-­‐20%	
  NP	
  amplitude	
  in	
  Bd	
  
mixing	
  is	
  perfectly	
  compaIble	
  
with	
  all	
  current	
  data.	
  

Great	
  progress	
  on	
  ϕ3	
  or	
  γ	
  (first	
  
from	
  B	
  factories	
  and	
  now	
  in	
  the	
  
last	
  two	
  years	
  from	
  LHCb	
  (several	
  
new	
  results	
  at	
  ICHEP2014).	
  These	
  
measure	
  the	
  phase	
  of	
  Vub	
  

NP/SM	
  	
  amplitude	
  raIo	
  

NP	
  
Phase	
  

ICHEP2014:	
  Similar	
  results	
  
from	
  UTFIT	
  (D.	
  Derkach)	
  as	
  
well	
  from	
  G.	
  Eigen	
  et	
  al.	
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Results	
  from	
  Global	
  Fits	
  to	
  Data	
  (CKMFiUer	
  Group)	
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Vub	
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3.	
  	
  	
  	
  Rare	
  Decays 
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Example:	
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Example:	
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B0 ! K ⇤0µ+µ� angular analysis
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⇤ 3.7� local tension
⇤ Hint of new physics?
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SensiIvity	
  to	
  new	
  physics	
  
from	
  a	
  charged	
  Higgs	
  

The	
  B	
  meson	
  decay	
  constant,	
  determined	
  by	
  the	
  B	
  
wavefuncIon	
  at	
  the	
  origin.	
  

B+àτ + υτ 
(Decays with Large Missing Energy) 

(|Vub|	
  taken	
  from	
  indep.	
  measurements.)	
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However, the measurement of  Βàτν is non-trivial  

ϒ(4S) B- B+ 
ντ	



e+ 

ντ	



νe	



B+→τ+ντ,  τ+→e+νeντ 

B-→X 

The experimental signature is rather difficult: B decays to 
a single charged track + nothing  

Most	
  of	
  the	
  
sensiIvity	
  is	
  
from	
  tau	
  modes	
  
with	
  1-­‐prong	
  

(This	
  may	
  be	
  hard	
  at	
  a	
  hadron	
  collider)	
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Topologies	
  &	
  Classifica,on 
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A number of puzzles in non-leptonic 
B decays: K π puzzle, π π puzzle etc 
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Bc	
  Meson 
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•  The	
  spectrums	
  of	
  	
  Bc	
  mesons	
  
•  The	
  life	
  Ime	
  and	
  decay	
  width	
  	
  
•  The	
  weak	
  decays	
  of	
  Bc	
  meson	
  with	
  Charm	
  
•  The	
  weak	
  decays	
  of	
  Bc	
  meson	
  without	
  Charm	
  
•  The	
  ProducIon	
  of	
  Bc	
  meson	
  in	
  future	
  colliders 

14-8-15	
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More	
  Topics	
  on	
  Bc	
  Meson 
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W
here	
  Do	
  W

e	
  Stand	
  in	
  B	
  Physics	
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LHCb	
  upgrade	
  physics	
  sensiIvity	
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  There	
  should	
  be	
  few	
  space	
  lei	
  for	
  studying	
  B	
  physics	
  or
	
  Charm	
  Physics	
  aier	
  LHC-­‐b	
  and	
  Super-­‐b.	
  	
  	
  
	
  	
  	
  	
  However,	
  	
  there	
  are	
  some	
  advantages	
  over	
  LHC-­‐b	
  and
	
  Super-­‐b.	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  
•  	
  At	
  CEPC,	
  	
  the	
  produced	
  b	
  quark	
  and	
  anI-­‐b	
  quark	
  are	
  flying
	
  in	
  the	
  center	
  of	
  the	
  mass.	
  	
  So,	
  it	
  is	
  easy	
  for	
  us	
  to	
  measuring
	
  some	
  Ime-­‐dependent	
  observables,	
  for	
  example,	
  the	
  Ime
-­‐dependence	
  CP	
  violaIon	
  of	
  Bs	
  hadronic	
  decays. 
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Flavor	
  physics	
  in	
  the	
  Future	
  CEPC 



•  For	
  LHCb,	
  although	
  it	
  has	
  large	
  cross	
  secIon,	
  	
  the
	
  uncertainIes	
  are	
  large	
  due	
  to	
  large	
  background.	
  

•  In	
  the	
  Super-­‐b,	
  the	
  energy	
  is	
  not	
  enough	
  for	
  studying	
  	
  the
	
  exoIc	
  	
  states	
  of	
  bomomium-­‐like	
  states.	
  

•  For	
  Bc	
  meson,	
  although	
  CDF、D0	
  and	
  LHCb	
  had	
  collected
	
  some	
  data,	
  	
  many	
  results	
  have	
  large	
  uncertainIes
	
  because	
  of	
  	
  the	
  large	
  background.	
  

•  If	
  some	
  new	
  parIcles	
  are	
  detected	
  ,	
  flavor	
  physics	
  @CEPC
	
  could	
  help	
  us	
  to	
  idenIfy	
  the	
  characters	
  of	
  them	
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•  For	
  the	
  cross	
  secIon 
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Belle BaBar 
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If	
  we	
  consider	
  the	
  ISR	
  (	
  IniIal	
  State	
  RadiaIon)	
  effects,	
  and	
  
have	
  the	
  cross	
  	
  secIon	
  of	
  e+e−→bb\bar	
  at	
  the	
  Z-­‐pole	
  in	
  
SM	
  it	
  is	
  6232.146	
  pb. 



•  Exotics: X Y Z particles, especially their bb-bar
 partners 

•  Heavy baryon  
•  Heavy quark decays with DM or missing energy 
•  Bs physics, Bc physics 
•  τphysics  τà mu, tàc，Zàbb-bar, Lambda_b 
More manpower needed 
SPPC ? 
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Topics	
  to	
  be	
  covered	
  at	
  CEPC 
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Conclusion 

p 	
  	
  	
  Heavy	
  flavor	
  physics	
  offers	
  an	
  opportunity	
  to	
  probe	
  
NP	
  far	
  above	
  1	
  TeV.	
  It	
  is	
  also	
  a	
  necessary	
  ingredient	
  to	
  
fully	
  understand	
  the	
  Higgs	
  sector	
  and	
  mass	
  genera,on	
  
mechanism.	
  	
  

p 	
  	
  	
  Regardless	
  of	
  whether	
  LHC	
  will	
  discover	
  NP	
  or	
  not,	
  
flavor	
  physics	
  will	
  tell	
  us	
  a	
  lot	
  .	
  	
  

p 	
  Go	
  for	
  higher	
  precision,	
  wider	
  scope	
  &	
  beUer	
  
understanding	
  of	
  SM! 
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