
•  We	
  have	
  discussed	
  at	
  the	
  previous	
  two	
  mee2ngs	
  how	
  we	
  could	
  envisage	
  to	
  write	
  
a	
  sec2on	
  as	
  below	
  which	
  would	
  really	
  be	
  useful	
  as	
  a	
  concrete	
  example	
  of	
  how	
  the	
  
weak	
  mixing	
  angle	
  measurements	
  of	
  the	
  three	
  experiments	
  could	
  be	
  combined	
  
with	
  a	
  proper	
  correla2on	
  treatment	
  of	
  all	
  common	
  theore2cal	
  uncertain2es	
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Wrap-­‐up	
  concerning	
  experimental	
  pseudo-­‐data	
  



•  We	
  prepared	
  some	
  aspects	
  of	
  this	
  more	
  than	
  a	
  year	
  ago!	
  
•  The	
  bins	
  discussed	
  here	
  are	
  for	
  producing	
  numbers	
  in	
  terms	
  of	
  

experimental	
  observables	
  for	
  which	
  pseudo-­‐data	
  is	
  planned	
  to	
  be	
  used	
  
•  Histograms	
  from	
  calcula2ons	
  have	
  much	
  finer	
  binning	
  (eg	
  1	
  GeV	
  in	
  mll)	
  
•  Need	
  to	
  revise	
  yll	
  binning	
  a	
  bit	
  to	
  include	
  LHCb	
  and	
  perhaps	
  finer	
  binning	
  

at	
  high	
  yll.	
  Move	
  to	
  11	
  bins	
  from	
  0	
  to	
  4.4	
  for	
  simplicity	
  
•  Adjust	
  mass	
  range	
  to	
  61	
  to	
  151	
  GeV.	
  Pole	
  region	
  defined	
  as	
  81	
  to	
  101	
  GeV	
  

For	
  |yll|	
  >	
  2.4,	
  use	
  coarser	
  binning	
  of	
  10	
  GeV	
  outside	
  pole	
  region.	
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Wrap-­‐up	
  concerning	
  experimental	
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•  ATLAS	
  pseudo-­‐data	
  shown	
  here	
  correspond	
  to	
  a	
  full-­‐fledged	
  pseudo-­‐data	
  
analysis.	
  	
  

•  A	
  direct	
  generator-­‐level	
  set	
  of	
  pseudo-­‐data,	
  “smeared	
  to	
  emulate	
  detector	
  
effects”	
  is	
  also	
  acceptable	
  for	
  these	
  studies.	
  

•  ATLAS	
  and	
  CMS	
  will	
  produce	
  also	
  CF	
  pairs	
  overlapping	
  in	
  y	
  with	
  LHCb	
  acceptance	
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Wrap-­‐up	
  concerning	
  experimental	
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A.	
  Armbruster	
  



•  All	
  experiments	
  will	
  use	
  POWHEG+PYTHIA8	
  with	
  Photos	
  (?)	
  
•  Input	
  value	
  of	
  effec2e	
  weak	
  mixing	
  angle?!	
  
•  ATLAS	
  value	
  is	
  currently	
  0.23113,	
  what	
  about	
  CMS	
  and	
  LHCb?	
  	
  
•  Propose	
  to	
  use	
  0.231499	
  (see	
  Powheg-­‐EW	
  new	
  input	
  scheme)	
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Finalising	
  configura2ons	
  to	
  be	
  run	
  for	
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  YR	
  

A.	
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•  Fourth	
  part	
  is	
  the	
  key	
  one	
  to	
  facilitate	
  and	
  harmonise	
  (within	
  reason)	
  
experimental	
  measurements	
  and	
  combina2ons	
  at	
  the	
  LHC	
  using	
  full	
  run-­‐2	
  
data.	
  

•  Goal	
  would	
  be	
  to	
  arrive	
  at	
  finest	
  possible	
  breakdown	
  of	
  expected	
  (mostly	
  
theore2cal)	
  uncertain2es	
  although	
  correlated	
  experimental	
  uncertain2es	
  
may	
  be	
  of	
  interest	
  too	
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•  Fourth	
  part	
  is	
  the	
  key	
  one	
  to	
  facilitate	
  and	
  harmonise	
  (within	
  reason)	
  
experimental	
  measurements	
  and	
  combina2ons	
  at	
  the	
  LHC	
  using	
  full	
  run-­‐2	
  
data.	
  

•  Goal	
  would	
  be	
  to	
  arrive	
  at	
  finest	
  possible	
  breakdown	
  of	
  expected	
  (mostly	
  
theore2cal)	
  uncertain2es	
  although	
  correlated	
  experimental	
  uncertain2es	
  
may	
  be	
  of	
  interest	
  too	
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•  Table	
  below	
  needs	
  further	
  breakdown!!	
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•  If	
  we	
  don’t	
  have	
  any	
  progress	
  on	
  the	
  inputs	
  from	
  CMS	
  and	
  LHCb	
  over	
  the	
  
next	
  few	
  months,	
  then	
  one	
  of	
  the	
  most	
  useful	
  sec2ons	
  of	
  the	
  YR	
  for	
  the	
  
experiments	
  will	
  be	
  either	
  descoped	
  to	
  an	
  ATLAS-­‐only	
  exercise,	
  which	
  
would	
  be	
  highly	
  undesirable	
  and	
  unwelcome,	
  or	
  worse	
  will	
  be	
  omiXed	
  
completely.	
  	
  

•  Since	
  the	
  full	
  run-­‐2	
  measurements	
  from	
  the	
  experiments	
  are	
  s2ll	
  in	
  the	
  
distant	
  future,	
  one	
  might	
  use	
  the	
  WG	
  beyond	
  the	
  YR	
  to	
  complete	
  this	
  
exercise,	
  but	
  this	
  would	
  be	
  a	
  shame	
  in	
  my	
  opinion.	
  

•  Of	
  course,	
  some	
  people	
  in	
  the	
  WG	
  might	
  argue	
  that	
  ager	
  all	
  this	
  brings	
  
the	
  QED/EW	
  part	
  of	
  the	
  YR	
  to	
  the	
  same	
  level	
  as	
  the	
  pTW/Z	
  part	
  (for	
  which	
  
it	
  is	
  really	
  out	
  of	
  scope	
  to	
  assess	
  the	
  impact	
  of	
  all	
  the	
  theore2cal	
  work	
  
done	
  on	
  the	
  W	
  mass	
  measurement	
  itself,	
  see	
  the	
  discussion	
  two	
  days	
  ago	
  
in	
  the	
  dedicated	
  mee2ng	
  on	
  this	
  topic).	
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Finalising	
  configura2ons	
  to	
  be	
  run	
  for	
  publica2ons	
  and	
  YR	
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•  What	
  about	
  the	
  lepton	
  defini2on	
  and	
  the	
  consistency	
  between	
  the	
  virtual	
  
EW	
  correc2ons	
  on	
  one	
  side	
  and	
  the	
  IFI/ISR	
  correc2ons	
  on	
  the	
  other?	
  

•  In	
  the	
  ini2al	
  discussions,	
  we	
  had	
  agreed	
  to	
  do	
  the	
  following:	
  
–  For	
  the	
  virtual	
  correc2ons,	
  use	
  Born	
  leptons	
  only	
  since	
  these	
  are	
  computed	
  in	
  

a	
  correct	
  way	
  without	
  any	
  QED	
  radia2on	
  (the	
  LEP	
  Ansatz!).	
  	
  
–  For	
  the	
  IFI/ISR/FSR	
  correc2ons,	
  use	
  bare	
  muons	
  only	
  because	
  there	
  is	
  no	
  

addi2onal	
  dependence	
  on	
  a	
  dressing	
  algorithm	
  and	
  because	
  the	
  muon	
  mass	
  
is	
  large	
  enough	
  that	
  the	
  calcula2ons	
  remain	
  numerically	
  “safe”	
  compared	
  to	
  
electrons.	
  

–  Do	
  we	
  agree	
  to	
  s2ck	
  to	
  the	
  above?	
  I	
  certainly	
  hope	
  so!	
  
•  Addi2onal	
  points	
  which	
  require	
  some	
  discussion:	
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Back-­‐up	
  slides	
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•  We	
  believe	
  working	
  on	
  the	
  overall	
  YR	
  together	
  is	
  quite	
  important	
  from	
  
now	
  on	
  because	
  the	
  interplay	
  between	
  experiment	
  and	
  theory	
  is	
  the	
  key	
  
to	
  a	
  useful	
  report	
  which	
  in	
  our	
  minds	
  has	
  the	
  goal	
  of	
  laying	
  out	
  a	
  possible	
  
strategy	
  (not	
  necessarily	
  unique!)	
  of	
  how	
  experiments	
  would	
  publish	
  their	
  
full	
  run-­‐2	
  results	
  and	
  how	
  they	
  would	
  this	
  be	
  op2mally	
  ready	
  for	
  an	
  
overall	
  LHC	
  combina2on	
  once	
  all	
  the	
  individual	
  results	
  (and	
  
interpreta2ons)	
  are	
  out.	
  

•  The	
  prospects	
  look	
  good	
  that	
  this	
  future	
  LHC	
  combina2on	
  could	
  have	
  very	
  
similar	
  precision	
  to	
  the	
  overall	
  LEP/SLC	
  result	
  (16	
  10-­‐5)	
  

•  However,	
  achieving	
  that	
  will	
  surely	
  require	
  work	
  beyond	
  what	
  will	
  be	
  in	
  a	
  
YR	
  published	
  in	
  summer	
  2020	
  (eg	
  PDF	
  uncertainty)	
  

•  So	
  the	
  YR	
  will	
  be	
  a	
  guideline	
  showing	
  what	
  we	
  can	
  strive	
  towards	
  and	
  
work	
  will	
  surely	
  con2nue	
  beyond	
  it	
  on	
  all	
  fronts,	
  but	
  based	
  on	
  a,	
  
hopefully	
  sound,	
  wriXen	
  document	
  veXed	
  by	
  the	
  whole	
  community.	
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•  First	
  part	
  focuses	
  on	
  sepng	
  the	
  context:	
  LEP/SLD	
  briefly	
  with	
  the	
  best	
  
references	
  available	
  today,	
  using	
  also	
  similar	
  work	
  done	
  in	
  the	
  context	
  of	
  
FCC_ee	
  studies,	
  and	
  then	
  hadron	
  colliders	
  with	
  the	
  Tevatron	
  and	
  early	
  
LHC	
  measurements.	
  

•  Include	
  available	
  uncertainty	
  tables	
  from	
  most	
  precise	
  measurements	
  
from	
  ATLAS	
  (preliminary)	
  and	
  CMS	
  (published)	
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•  Second	
  part	
  is	
  devoted	
  to	
  so-­‐called	
  virtual	
  EW	
  correc2ons.	
  
•  It	
  contains	
  current	
  status	
  of	
  calcula2ons	
  with	
  tables	
  and	
  plots	
  from	
  

available	
  results	
  based	
  on	
  Dizet,	
  Powheg-­‐EW	
  and	
  MC-­‐SANC	
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•  Third	
  part	
  is	
  devoted	
  to	
  so-­‐called	
  QED	
  ISR	
  and	
  IFI	
  and	
  also	
  to	
  the	
  impact	
  of	
  
photon-­‐induced	
  processes	
  which	
  belongs	
  here.	
  

•  At	
  this	
  point	
  PDFs	
  come	
  in,	
  and	
  comparisons	
  are	
  done	
  	
  
a)	
  without	
  including	
  photon-­‐induced	
  processes	
  at	
  all	
  and	
  using	
  standard	
  
PDFs	
  and	
  	
  
b)	
  including	
  photon-­‐induced	
  processes	
  but	
  using	
  PDFs	
  matched	
  to	
  
LUXQED	
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