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Overview:	  
• 	  Summary	  of	  European	  Strategy	  Group	  contribu?on.	  
• 	  Planning	  for	  the	  December	  workshop	  
• 	  Upda?ng	  sensi?vity	  comparisons	  



Higgs	  like	  boson	  discovered	  at	  CERN	  
•  We	  should	  revisit	  old	  studies	  to	  see	  what	  we	  can	  learn	  about	  the	  Higgs:	  

–  We	  know	  it	  is	  relevant	  to	  NP	  dynamics	  in	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  decays	  

–  The	  Higgs	  mass	  pins	  down	  the	  EW	  sector	  preJy	  well	  (much	  beJer	  than	  the	  
LEP	  plot):	  sin2θW	  is	  now	  a	  NP	  search	  parameter.	  

B ! K⇤``

arXiv:1207.7214,	  	  
arXiv:1207.7235	  

mH	  ~125-‐126	  GeV/c2	  



ESG	  Contribu?on	  
•  	  A	  number	  of	  people	  helped	  prepare	  a	  brief	  summary	  
of	  the	  programme:	  

•  Brian	  Meadows	  also	  contributed	  to	  this,	  but	  is	  
acknowledged	  by	  his	  request	  so	  as	  not	  to	  interfere	  
with	  his	  sabba?cal	  this	  year.	  
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S-‐Bfactory	  
My	  interpreta?on:	  

Complementarity	  between	  hadron,	  
e+e-‐	  and	  kaon	  experiments.	  

To	  cover	  all	  eventuali?es,	  we	  need	  
all	  areas	  supported.	  



✔	  

✔	  

✔	  

✔	  

✔	  



Antonio	  Masiero	  



Antonio	  Masiero	  





BD*τν	  
•  Measure	  a	  ra?o	  of	  modes	  to	  reduce	  theore?cal	  dependence	  of	  constraint.	  

•  2D	  fit,	  using	  Eextra	  in	  an	  MVA	  that	  has	  a	  loose	  cut	  on	  it	  to	  minimise	  
systema?c	  impact	  on	  result.	  

arXiv:1205.5442	  (BaBar)	  

2HDM	  
Type	  II	  



Bτν,	  μν	  

•  Belle	  and	  BaBar	  updated	  τν	  results	  at	  ICHEP.	  
–  Belle	  consistent	  with	  SM	  
–  BaBar	  is	  not...	  

Longer	  term	  issue:	  

Are	  we	  using	  the	  most	  
experimentally	  robust	  
ways	  to	  measure	  this	  
branching	  frac?on?	  

Will	  Eextra	  ul?mately	  limit	  
our	  ability	  to	  do	  the	  
measurement?	  

c.f.	  the	  D*τν	  result	  from	  
BaBar.	  



T	  Viola?on	  

•  Wouldn't	  it	  be	  nice	  to	  actually	  test	  T	  viola?on	  using	  T-‐
conjugate	  pairs?	  

•  Would	  be	  possible	  to	  compare	  CP	  viola?on	  with	  CPT	  
tests	  to	  close	  the	  loop	  on	  tes?ng	  T,	  CP	  and	  CPT.	  

•  Need	  to	  iden?fy	  T	  conjugate	  pairs	  of	  decays	  to	  
construct:	  	   |Ai ! |Bi

|Bi ! |Ai



T	  Viola?on	  
•  BaBar	  showed	  results	  at	  FPCP	  

•  14σ	  significance	  for	  this	  result:	  SuperB	  should	  
confirm	  this	  measurement	  with	  high	  precision.	  
–  Part	  of	  our	  symmetry	  tes?ng	  programme.	  

Observed	  
T-‐conserving	  

Compa?ble	  with	  
sin2β	  results	  on	  
CPV	  and	  with	  
CPT	  



Antonio	  Masiero	  



•  Ikaros	  Bigi	  has	  told	  us	  many	  ?mes	  that	  we	  need	  to	  test	  
CP	  viola?on	  in	  the	  up-‐quark	  sector.	  
–  LHCb	  have	  paved	  the	  way	  with	  a	  devia?on	  from	  expecta?on	  
(D0KK/ππ).	  

–  Belle	  also	  see	  a	  CP	  effect	  (D+KSpi+).	  
–  These	  are	  direct	  CPV	  measurements.	  	  "Binary	  test	  of	  the	  SM"	  

•  The	  experimental	  community	  is	  slowly	  coming	  round	  to	  
the	  fact	  that	  hadronic	  uncertain?es	  are	  important.	  

•  We	  need	  to:	  
–  Do	  ?me-‐dependent	  measurements	  (indirect	  CPV	  is	  clean[ish])	  
– Measure	  sets	  of	  channels	  to	  constrain	  hadronic	  uncertain?es.	  
–  e.g.	  a	  long	  list	  of	  things	  to	  do	  here:	  D0π+π0,	  ...	  



Charm	  Mixing	  Update	  
•  Now	  assume	  1ab−1	  at	  ψ(3770).	  

•  Updated	  plots	  now	  available	  in	  the	  TDR.	  
•  KShh	  Dalitz	  plot	  contribu?on	  helps	  shrink	  overall	  syst.	  error	  

Brian	  Meadows	  
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Other	  charm	  physics	  of	  interest	  
•  Many	  rare	  decays	  to	  explore:	  
–  PreJy	  good	  idea	  of	  how	  well	  we	  can	  measure	  a	  number	  of	  
final	  states.	  

–  Need	  to	  look	  at	  mul?-‐body	  states	  (i.e.	  amplitude	  analyses).	  
•  3	  body	  modes	  should	  be	  explored	  in	  general:	  probably	  
current	  configura?ons	  are	  good	  enough.	  
•  4	  body	  states	  are	  a	  concern:	  
– We	  expect	  that	  at	  charm	  threshold	  these	  will	  be	  
problema?c	  to	  reconstruct	  (based	  on	  discussion	  
with	  CLEO-‐c	  and	  BES	  III	  collaborators).	  
– Their	  solu?on	  was:	  1T	  magne?c	  field,	  and	  remove	  
detector	  X0	  at	  the	  centre	  of	  the	  detector.	  
– Should	  be	  studied	  for	  the	  physics	  book.	  









Tau	  physics	  from	  a	  hadron	  machine	  

•  LHCb	  showed	  some	  nice	  preliminary	  results	  on	  	  

(personal	  opinion:	  Unfortunately	  
LHCb	  succumbed	  to	  using	  CLs)	  

⌧ ! 3µ

• 	  3	  ?mes	  worse	  limit	  than	  the	  B	  
Factories	  using	  1x-‐1	  of	  data.	  

• 	  Background	  plays	  a	  role,	  so	  one	  
has	  to	  take	  care	  extrapola?ng	  
limits.	  

• 	  Expect	  some	  improvement	  in	  
method	  when	  extrapola?ng	  
beyond	  this	  level.	  

• 	  See	  	  LHCb-‐CONF-‐2012-‐015	  
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Precision	  EW	  programme	  

Mike	  Roney,	  ICHEP	  



Mike	  Roney,	  ICHEP	  

Now	  we	  know	  the	  Higgs	  mass,	  
reverse	  the	  precision	  EW	  
constraint	  to	  predict	  weak	  angle	  
running.	  

Measure	  this	  at	  the	  4S	  to	  remove	  
the	  need	  to	  worry	  about	  
hadroniza?on	  uncertain?es.	  

Requires	  machine	  to	  have	  
polarised	  electrons.	  
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Golden	  Measurements:	  General	  

Benefit	  from	  polarised	  e−	  beam	  

very	  precise	  with	  improved	  detector	  

Sta?s?cally	  limited:	  Angular	  analysis	  with	  >75ab-‐1	  

Right	  handed	  currents	  
SuperB	  measures	  many	  more	  modes	  

systema?c	  error	  is	  main	  challenge	  
control	  systema?c	  error	  with	  data	  

SuperB	  measures	  e	  mode	  well,	  LHCb	  does	  μ	  

Clean	  NP	  search	  

Theore?cally	  clean	  
b	  fragmenta?on	  limits	  interpreta?on	  

This	  table	  concentrates	  on	  observables	  that	  SFFs	  can	  measure,	  with	  a	  
few	  of	  the	  prime	  examples	  from	  hadron	  experiments	  to	  highlight	  that	  
there	  are	  many	  things	  that	  need	  to	  be	  measured	  well.	  



Golden	  Measurements:	  CKM	  

•  	  Comparison	  of	  rela?ve	  benefits	  of	  SuperB	  (75ab-‐1)	  
vs.	  exis?ng	  measurements	  and	  LHCb	  (5x-‐1)	  and	  the	  
LHCb	  upgrade	  (50x-‐1).	  

LHCb	  can	  only	  use	  ρπ	  

βtheory	  error	  Bd	  
βtheory	  error	  Bs	  

Need	  an	  e+e−	  environment	  
to	  do	  a	  precision	  
measurement	  using	  semi-‐
leptonic	  B	  decays.	  
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This	  table	  concentrates	  on	  observables	  that	  SFFs	  can	  measure,	  with	  a	  
few	  of	  the	  prime	  examples	  from	  hadron	  experiments	  to	  highlight	  that	  
there	  are	  many	  things	  that	  need	  to	  be	  measured	  well.	  



TDR	  

•  The	  European	  Strategy	  Group	  documenta?on	  
consolidated	  our	  previous	  work.	  

–  Largely	  re-‐used	  this	  text	  for	  the	  TDR	  physics	  overview.	  

–  Charm	  mixing	  poten?al	  updated	  for	  1ab−1	  at	  threshold.	  

–  A	  good	  snapshot	  of	  where	  we	  are	  today,	  and	  refers	  back	  to	  
other	  documents	  that	  we	  have	  wriJen	  in	  the	  past	  few	  
years.	  



Upda?ng	  comparisons	  

•  The	  complementarity	  of	  SuperB	  with	  other	  
experiments	  assumes	  experimental	  sensi?vi?es	  as	  
stated	  at	  a	  given	  point	  in	  ?me.	  
– We	  know	  a	  lot	  more	  about	  the	  poten?al	  of	  some	  of	  the	  
complementary	  experiments	  now	  that	  we	  did	  last	  year.	  

–  A{er	  both	  ICHEP	  and	  the	  CKM	  workshop	  we	  expect	  that	  
there	  will	  be	  a	  number	  of	  results	  that	  will	  need	  upda?ng	  
for	  our	  standard	  speaker	  material.	  

– We	  will	  systema?cally	  update	  these	  expecta?ons	  post-‐
CKM.	  	  



December	  Mee?ng	  
•  We	  plan	  to	  have	  a	  physics	  workshop	  at	  the	  December	  
mee?ng.	  
–  Details	  to	  be	  discussed	  over	  the	  next	  few	  days	  

–  Plan	  to	  follow	  the	  same	  format	  as	  the	  December	  2011	  
mee?ng.	  

– Will	  start	  to	  discuss	  the	  physics	  book	  ?meline,	  once	  we	  
have	  the	  approved	  schedule	  of	  the	  project	  in	  hand.	  

– Will	  also	  take	  stock	  of	  areas	  that	  we	  have	  not	  thought	  
much	  about:	  (e.g.	  mul?-‐body	  charm	  decays	  at	  threshold	  
and	  the	  4S).	  


