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Overview	  
•  Past:	  

–  BaBar:	  SCll	  publishing	  well:	  UK	  involvement	  more	  or	  less	  down	  
to	  review	  level	  work	  and	  finalising	  the	  physics	  of	  the	  B	  factories	  
book.	  

–  At	  least	  50	  interesCng	  papers	  leO	  to	  write	  on	  the	  data.	  
–  FiPng	  given	  that	  SLAC	  is	  now	  50	  years	  young.	  

•  Running:	  
–  BES	  III	  /	  KLOE	  

•  Under	  construcCon:	  
–  Belle	  II	  /	  SuperB	  

•  Other:	  
–  Novosibirsk	  Super	  τ-‐charm	  
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What	  BaBar	  did	  for	  us	  
•  Found:	  

–  CPV	  in	  B	  decays	  

–  Direct	  CPV	  in	  B	  decays	  

–  A	  bunch	  of	  new	  parCcles	  

–  Charm	  mixing	  

–  T-‐violaCon	  

•  Produced:	  

–  Over	  500	  papers	  in	  PRL	  and	  PRD	  

–  a	  large	  number	  of	  high	  quality	  theses:	  CERN	  formally	  thanked	  SLAC	  a	  few	  years	  ago	  for	  
their	  PhD	  students	  contribuCons	  to	  the	  LHC.	  

•  Confirmed	  the	  SM:	  CKM	  matrix	  and	  the	  KM	  mechanism.	  

•  Killed	  the	  2HDM	  –	  type	  II	  (to	  name	  but	  one	  model),	  found	  evidence	  for	  NP	  ...	  and	  much	  more!	  

•  SCll	  to	  come:	  

–  Physics	  of	  the	  B	  Factories	  book	  [thanks	  to	  funding	  from	  Canada,	  France,	  and	  the	  US]	  

–  Many	  more	  papers...	  
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–  Many	  more	  papers...	  

The	  B	  factories	  	  
• 	  BaBar	  had	  more	  talks	  this	  year	  (about	  150	  in	  2012)	  than	  last	  year	  
• 	  Performed	  the	  most	  precise	  tests	  of	  the	  Unitarity	  Triangle	  
• 	  Verified	  CKM	  matrix	  and	  KM	  mechanism	  as	  the	  leading	  order	  
descripCon	  of	  quark	  flavour	  changing	  &	  CPV	  in	  Bu	  and	  Bd	  decay.	  
• 	  Not	  yet	  to	  be	  surpassed	  in	  these	  areas.	  

What	  BaBar	  did	  for	  us	  
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•  BES	  III	  now	  producing	  precision	  charm	  results:	  
–  Some	  measurements	  will	  play	  an	  important	  role	  in	  
controlling	  systemaCc	  uncertainCes	  for	  LHCb:	  charm	  
mixing	  and	  γ	  (and	  later	  on	  for	  Belle	  II	  as	  well).	  

–  Charmonium	  result	  programme	  conCnues	  to	  be	  
strong.	  

–  Very	  relevant	  for	  the	  UK	  flavour	  programme,	  though	  
no	  direct	  interest	  in	  parCcipaCng	  at	  this	  Cme.	  

–  Expect	  a	  lot	  of	  interesCng	  results	  over	  the	  coming	  
years.	  
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Belle	  II	  /	  SuperB	  overview	  
•  Physics	  case:	  

–  globally	  acknowledged	  as	  sound	  for	  a	  number	  of	  years	  
•  4S:	  (50-‐75/ab)	  

–  Rare	  decay	  searches	  to	  constrain	  NP	  models	  
–  Precision	  SM	  tests:	  CKM,	  T-‐viola-on	  etc.	  
–  τ	  physics	  [CPV,	  LFV,	  g-‐2,	  EDM,	  ...]	  

•  5S:	  (few	  /ab)	  
–  Rare	  decays	  (states	  with	  neutrals	  and	  neutrinos)	  

•  and	  some	  data	  at	  the	  other	  ϒ	  resonances.	  
– Unique	  to	  SuperB:	  

•  ψ(3770)	  (1/ab)	  
–  Rare	  charm	  decays,	  Precision	  measurements,	  TDCPV,	  etc.	  

•  PolarisaCon	  
–  sin2θW	  at	  a	  Q2	  that	  is	  theoreCcally	  clean	  (i.e.	  for	  the	  one	  
measurement	  that	  is	  off:	  e+e-‐	  bb).	  
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Schedule	  

September	  18,	  12	   MarCn	  Sevior,	  ICHEP,	  Melbourne	  2012	  
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InternaConal	  CollaboraCon	  

September	  18,	  12	   MarCn	  Sevior,	  ICHEP,	  Melbourne	  2012	  

Ground	  breaking	  ceremony,	  
November	  2011	  

MoU	  with	  German	  funding	  agencies	  
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Progress	  

September	  18,	  12	   MarCn	  Sevior,	  ICHEP,	  Melbourne	  2012	  

e+	

primary e-	

 Damping Ring 	

3.5GeV	

LINAC	

13/May/2012	

First	  Dipole	  
Quadrapole	  



•  Director	  general:	  Roberto	  Petronzio	  
–  Sub-‐level	  of	  area	  directors	  and	  responsible	  in	  place.	  
–  18	  engineers	  have	  been	  recruited	  at	  the	  lab.	  

•  Several	  agreements	  already	  in	  place:	  
–  MOU	  with	  Novosibirsk:	  a	  strong	  group	  of	  machine	  physicists	  from	  

Novosibirsk	  (60-‐80	  people)	  to	  start	  immediately	  to	  work	  to	  LaPce	  
engineering.	  

–  INFN's	  involvement	  has	  been	  approved	  by	  the	  board.	  

•  Recent	  meeCng	  between	  Cabibbo,	  LNF	  and	  JAI	  regarding	  
planning.	  
–  JAI	  to	  contribute	  to	  the	  final	  focus,	  among	  other	  things.	  
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Governance	  of	  the	  CABIBBO	  Lab	  

ASSEMBLEA	  DEI.	  SOCI	   COLLEGIO	  DEI	  REVISORI	  COMITATO	  FINANZE	  

CONSIGLIO	  TECNICO	  SCIENTIFICO	  

DIRETTORATO	  

RICERCA	  E	  COMPUTING	  	  	  	  	  
MARCELLO	  GIORGI	  

ANELLI	  PRINCIPALI	  

INSERIMENTO	  REGIONI	  

RADIOFREQUENZA	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

LINAC	  

INIETTORE	  COMPLESSO	  

FEEDBACKS	  

STRUMENTAZIONE	  

CONTROLLI	  

MAGNETE	  SUPERCONDUTTORE	  

DIRETTORE	  GENERALE	  	  	  	  	  	  	  
ROBERTO	  PETRONZIO	  

	  	  	  	  	  FISICA	  DELL’ACCELERATORE	  	   	  	  

CONVERTITORI	  DI	  POTENZA	  

VUOTO	  

MECCANICA	  

ELETTROTECNICA	  

FLUIDO	  E	  VENTILAZIONE	  

SUPPORTO	  TECNICO	  

CRIOGENIA	  

SICUREZZA	  CONVENZIONALE	  

SERVIZI	  GENERALI	  

APPROVVIGGIONAMENTO	  E	  	  STOCCAGGIO	  	  

MAGNETE	  CONVENZIONALE	  

UNITA’	  RADIAIZIONI	  E	  
SICUREZZA	  

UNITA’	  	  DI	  PROJECT	  
MANAGEMENT	  

Anelli	  SuperB	  e	  
inie?ore	  complesso:	  

Costruzione	  e	  
Funzionamento	  

Servizi	  Generali	  
Tecnici	  incluso	  
ingegneria	  civile	  

Relazioni	  con	  
partners	  stranieri	  e	  
integrazioni	  delle	  

loro	  aEvità	  

GESTIONE	  E	  AMMINISTRAZIONE	  	  	  	  	  	  	  	  
MONIA	  D’AGOSTINO	  

SORGENTI	  DI	  LUCE	  

A	  esso	  correlaG:	  
esperimento	  di	  calcolo,	  
sicurezza	  ambientale	  e	  

salute,	  sensibilizzazione	  ed	  
educazione.	  	  	  

DIPARTIMENTO	  
ACCELERATORE	  

DIPARTIMENTO	  
INTEGRAZIONI	  

SISTEMI	  MECCANICI	  

RILEVATORE	  TECNOLOGIE	  

	  	  	  	  	  	  	  	  	  	  	  SISTEMI	  ELETTRONICI 	  	  

SERVIZI	  DI	  RETE	  E	  SICUREZZA	  

DISTRIBUZIONE	  INFRASTRUTTURE	  DI	  
CALCOLO	  

MODELLO	  FISICO	  E	  SIMULAZIONE	  
SENSIBILITA’	  

GESTIONE	  ED	  ELABORAZIONE	  DATI	  
SPERIMENTALI	  

SERVIZI	  DI	  GESTIONE	  DI	  COLLABORAZIONE	  
E	  DI	  INFORMAZIONE	  

DIPARTIMENTO	  	  	  	  	  	  	  	  
IT	  	  E	  MODELING	  

DIPARTIMENTO	  
TECNICO	  

DIPARTIMENTO	  FISICA	  
SPERIMENTALE	  

INFRASTRUTTURE	  	  
WALTER	  	  SCANDALE	  

osservatore	  INFN	  	  
U.	  Dosselli	  	  



•  Project	  was	  approved	  in	  December	  2010.	  
–  The	  leading	  naConal	  flagship	  project.	  
–  250M€	  on	  the	  table,	  knowing	  the	  full	  amount	  was	  more	  
like	  550-‐650M€	  

–  This	  is	  new	  money	  to	  be	  injected	  into	  our	  field.	  
•  In	  2011	  	  

–  the	  site	  was	  chosen:	  Tor	  Vergata	  (May/June)	  
–  the	  collaboraCon	  was	  formed	  at	  QMUL	  (Sept)	  

•  In	  2012:	  
–  BINP	  officially	  signs	  MOU	  to	  work	  with	  Cabibbo	  lab.	  
–  TDR	  coming	  together:	  meeCng	  next	  week	  (Pisa)	  
–  Fioni	  review:	  (to	  check	  the	  budget	  is	  sensible)	  

•  CosCng	  finalized	  for	  Fioni	  commi{ee	  
•  Project	  schedule	  to	  follow	  soon.	  
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SuperB	  site	  view	  

CNR	  



DETECTOR	  TIMELINE	  	  
CARTOON	   Data	  

Taking	  

MDI	  
IR	  Hall	  
Services	  

Design	  

Detector	  
Procurement	  

Start	   Civil	  
ConstrucCon	  

Start	  

IR	  Hall	  
Available	  

Detector	  
Assembly	  

Start	  

CirculaCng	  
Beams	  

Bkgnd/
Commissioning	  

Detector	  
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TDR	  almost	  ready:	  CM	  
in	  Pisa	  this	  week	  to	  
finalise	  text,	  then	  move	  
to	  a	  proof	  reading	  
phase.	  
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The	  Inaugural	  	  SuperB	  collaboraCon	  meeCng:	  was	  held	  at	  QMUL	  in	  September	  2011	  



SuperB	  Luminosity	  model	  
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Other	  future	  possibiliCes	  
•  Proposal	  to	  build	  a	  super	  τ-‐charm	  factory	  at	  
Novosibirsk	  is	  sCll	  on	  the	  table.	  
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Exist Injection facility VEPP-5  
(will be used for VEPP-4M 
and VEPP-2000) 

Tunnel for the linac and the 
technical straight section of the 
factory is ready 

Project	  not	  yet	  approved,	  but	  nonetheless	  has	  an	  interesCng	  potenCal.	  

Symmetric	  beam	  
energies:	  no	  TDCPV	  
potenCal	  



Relevant	  Technology	  
•  The	  UK	  is	  a	  world	  leader	  in	  CMOS	  sensor	  
development	  for	  various	  applicaCons.	  
– Generic	  R&D	  sought	  aOer	  by	  ALICE,	  SuperB,	  ILC	  
communiCes,	  KE	  opportuniCes,	  yet	  s"ll	  no	  long	  
term	  funding	  in	  the	  STFC	  model.	  
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• 	  180nm	  INMAPS	  CMOS	  technology	  pioneered	  by	  RAL.	  
• 	  For	  use	  in	  vertexing,	  calorimetery,	  imaging,	  ...	  
• 	  Working	  in	  collaboraCon	  with	  CERN,	  DESY	  and	  INFN.	  
• 	  STFC	  and	  Science	  board	  should	  find	  a	  sensible	  way	  
to	  maintain	  development	  of	  technologies	  like	  this!	  

Low	  noise	  devices:	  reference	  pixels	  ~12e	  noise	  (RMS)	  
Low	  mass:	  epi	  layer	  is	  only	  12um,	  ideal	  base	  for	  vertex	  
detectors.	  
VersaCle	  technology	  spanning	  several	  experiments	  in	  
different	  areas	  of	  the	  STFC	  programme	  
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S-‐Bfactory	  
My	  interpretaCon:	  

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

To	  cover	  all	  eventualiCes,	  we	  need	  
all	  areas	  supported.	  
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Summary	  
•  Strong	  global	  e+e−	  flavour	  community	  exists	  
beyond	  BaBar	  and	  Belle	  data	  taking.	  
– UK	  has	  a	  strong	  history	  with	  this	  area	  through	  BaBar	  
and	  CLEO	  involvement.	  

–  Physics	  goals	  are	  different	  to	  those	  previous	  
experiments:	  100	  Cmes	  the	  data,	  broader	  programme.	  

–  The	  community	  was	  asked	  more	  than	  a	  decade	  ago	  to	  
make	  a	  choice:	  

•  BaBar	  or	  LHCb	  –	  you	  can't	  have	  both.	  
•  In	  the	  recent	  past	  we	  have	  been	  asked	  a	  modern	  variant	  of	  
this	  quesCon.	  

–  The	  quesCon	  is	  stupid	  and	  misses	  the	  point	  
•  We	  need	  both	  an	  involvement	  in	  an	  e+e-‐	  flavour	  experiment	  
and	  LHCb	  upgrade:	  they	  are	  complimentary!	  
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If	  we	  are	  told	  otherwise,	  then	  the	  UK	  is	  not	  serious	  about	  a	  
future	  role	  in	  leading	  exploraCon	  of	  flavour	  physics	  

STOP	  



SuperB/Belle	  II	  Physics	  
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See	  the	  following	  preprints	  for	  a	  more	  comprehensive	  overview:	  

Physics	  contribuCon	  to	  the	  ESG	  meeCng	  form	  SuperB:	  
	  	  	  h{p://indico.cern.ch/contribuConDisplay.py?contribId=68&confId=175067	  

arXiv:1109.5028	  [Impact	  of	  SuperB]	  

arXiv:1008.1541	  [SuperB	  Physics	  progress	  report]	  

arXiv:1002.5012	  [Belle	  II	  Physics	  Programme]	  

+	  a	  collecCon	  of	  older	  documents.	  

SuperB	  is	  finalising	  its	  detector	  TDR	  	  
(meeCng	  starts	  tomorrow	  in	  Pisa	  to	  consolidate	  this).	  
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Golden	  Measurements:	  General	  

Benefit	  from	  polarised	  e−	  beam	  

very	  precise	  with	  improved	  detector	  

StaCsCcally	  limited:	  Angular	  analysis	  with	  >75ab-‐1	  

Right	  handed	  currents	  
SuperB	  measures	  many	  more	  modes	  

systemaCc	  error	  is	  main	  challenge	  
control	  systemaCc	  error	  with	  data	  

SuperB	  measures	  e	  mode	  well,	  LHCb	  does	  μ	  

Clean	  NP	  search	  

TheoreCcally	  clean	  
b	  fragmentaCon	  limits	  interpretaCon	  

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	  relaCve	  benefits	  of	  SuperB	  
(75ab-‐1)	  vs.	  exisCng	  measurements	  and	  LHCb	  
(5l-‐1)	  and	  the	  LHCb	  upgrade	  (50l-‐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.	  



LATTICE:	  STORAGE	  RINGS	  



LINACs	  and	  Transfer	  Lines	  



Detector	  Design	  (with	  opCons)	  

Backgrounds:	  Bhabha,	  
Toushek,	  e+e-‐	  producCon	  

Kevlar/carbon-fiber support rib
Carbon-fiber endpiece

Carbon-fiber 
support cone

Upilex fanouts

350 mr
e- e+

Beam pipe
Hybrid/readout ICs

Cooling ring 

30o

Si detectors
z=0

BaBar Silicon Vertex Tracker

40 cm 30 cm 

20 cm 

Layer0 

old beam pipe new beam pipe SVT:	  Five	  layer	  silicon	  
strips	  +	  Pixel	  Layer	  0	  

DCH:	  Lighter	  and	  faster	  
(He:Iso	  80:20)	  

PID:	  Focusing	  DIRC	  
Reuse	  quartz	  from	  Babar	  
New	  Light	  Readout	  

Forward	  PID:	  OpCon	  to	  extend	  
PID	  coverage	  with	  TOF	  

EMC:	  Reuse	  CsI(Tl)barrel	  with	  
new	  electronics	  

EMC:	  New	  forward,	  faster	  	  EMC:	  OpCon	  for	  backward	  
Pb	  /	  ScinCllaCng	  Fiber	  

Solenoid,	  flux	  return:	  Reuse	  	  

IFR:	  Replace	  LSST	  with	  scinCllator	  
+	  WLS	  Fibers	  +	  SiPM	  

Electronics,	  Trigger,	  DAQ:	  all	  new	  
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BD*τν	  
•  Measure	  a	  raCo	  of	  modes	  to	  reduce	  theoreCcal	  dependence	  of	  constraint.	  

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

arXiv:1205.5442	  (BaBar)	  

2HDM	  
Type	  II	  



T	  ViolaCon	  
•  BaBar	  showed	  results	  at	  FPCP	  

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

Observed	  
T-‐conserving	  

CompaCble	  with	  
sin2β	  results	  on	  
CPV	  and	  with	  
CPT	  
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•  Ikaros	  Bigi	  has	  told	  us	  many	  Cmes	  that	  we	  need	  to	  test	  CP	  
violaCon	  in	  the	  up-‐quark	  sector.	  
–  LHCb	  have	  paved	  the	  way	  with	  a	  deviaCon	  from	  expectaCon	  
(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	  uncertainCes	  are	  important.	  

•  We	  need	  to:	  
–  Do	  Cme-‐dependent	  measurements	  (indirect	  CPV	  is	  clean[ish])	  
– Measure	  sets	  of	  channels	  to	  constrain	  hadronic	  uncertainCes.	  
–  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	  contribuCon	  helps	  shrink	  overall	  syst.	  error	  

Brian	  Meadows	  
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Tau	  physics	  from	  a	  hadron	  machine	  
•  LHCb	  showed	  some	  nice	  preliminary	  results	  on	  	  

(personal	  opinion:	  Unfortunately	  
LHCb	  succumbed	  to	  using	  CLs)	  

⌧ ! 3µ

• 	  3	  Cmes	  worse	  limit	  than	  the	  B	  
Factories	  using	  1l-‐1	  of	  data.	  

• 	  Background	  plays	  a	  role,	  so	  one	  
has	  to	  take	  care	  extrapolaCng	  
limits.	  

• 	  Expect	  some	  improvement	  in	  
method	  when	  extrapolaCng	  
beyond	  this	  level.	  

• 	  See	  	  LHCb-‐CONF-‐2012-‐015	  
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