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•  AFer	  a	  very	  successful	  pp	  run	  in	  2016	  we	  need	  to	  start	  planning	  the	  machine	  
configura3on	  for	  2017	  running	  

•  In	  2016	  we	  achieved:	  
–  a	  peak	  luminosity	  of	  ~1.4e34	  (40%	  higher	  than	  design)	  	  
–  ~2200	  bunches	  colliding	  in	  IP1/5	  (20%	  less	  than	  design)	  	  
–  leading	  to	  a	  maximum	  pileup	  at	  the	  start	  of	  fills	  of	  ~45	  (nearly	  2x	  the	  design)	  

•  When	  deciding	  on	  the	  running	  condi3ons	  for	  2017	  it	  is	  important	  to	  understand	  
–  What	  are	  the	  luminosity	  and	  pileup	  limits	  for	  ATLAS/CMS	  in	  2017	  
–  What	  is	  the	  strategy	  if	  these	  limits	  are	  exceeded	  (luminosity	  levelling)	  
–  Should	  we	  push	  to	  increase	  the	  number	  of	  bunches	  in	  the	  machine	  at	  the	  cost	  of	  	  

integrated	  luminosity	  
•  BCMS	  beam	  with	  improved	  emiZance	  limits	  to	  2400b	  (144b/injec3on*)	  compared	  to	  nominal	  

injec3on	  which	  has	  ~2750b	  (288b/injec3on)	  

•  ATLAS/CMS	  both	  have	  taskforce/study-‐group	  looking	  into	  these	  ques3ons,	  work	  
in	  progress	  final	  conclusions	  not	  available	  yet	  
–  Asked	  for	  status	  report	  at	  the	  last	  LPC	  mee3ng	  which	  we	  will	  report	  the	  conclusions	  

on	  here	  
–  Will	  also	  comment	  on	  input	  from	  other	  experiments	  
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Introduc3on	  
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*	  -‐	  note	  	  this	  requires	  the	  SPS	  beam	  dump	  is	  replaced	  in	  the	  EYETS	  which	  is	  the	  plan,	  but	  not	  completely	  guaranteed	  



•  In	  2016	  carried	  out	  2	  fills	  tes3ng	  luminosity	  levelling	  by	  
separa3on	  in	  ATLAS/CMS	  simultaneously	  –	  worked	  well	  
–  Considered	  opera3onal	  for	  2017	  
–  To	  work	  well	  need	  well	  calibrated	  real-‐3me	  luminosity	  from	  each	  

experiment	  
•  In	  order	  to	  help	  the	  experiments	  assess	  their	  performance	  and	  

limita3ons	  at	  high	  pileup	  we	  carried	  out	  a	  test	  fill	  with	  	  
–  3	  isolated	  bunches	  with	  pileup	  of	  ~100	  
–  2x48bunch	  trains	  (25ns	  spacing)	  	  with	  pileup	  ~50	  
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2016	  test	  fills	  
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For	  β	  of	  33cm*	  (under	  considera3on	  by	  machine	  experts):	  

based	  on	  slide	  from	  Mike	  Lamont	  17/10	  LPC	  

1.25	   1.25	  

1.05	   1.05	  

*	  

*	  

*	  =	  Triplet	  cooling	  limit	  originally	  thought	  to	  be	  ~1.7e34,	  but	  now	  thought	  to	  be	  significantly	  higher	  	  	  



Luminosity	  levelling	  
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Loss	  of	  luminosity	  is	  significantly	  larger	  if	  fill	  lost	  early	  

To	  use	  levelling	  in	  opera3on	  requires	  reliable	  and	  accurate	  real-‐3me	  luminosity	  values	  from	  
the	  experiments	  

For	  12hr	  fill	  lose	  ~1.5%	  luminosity	  
For	  12hr	  fill	  lose	  ~4.5%	  luminosity	  
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Simple	  toy	  levelling	  model	  (luminosity	  evolu3on	  described	  by	  simple	  exponen3al)	  
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ALICE/LHCb	  feedback	  	  
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ALICE	  and	  LHCb	  will	  run	  with	  a	  very	  similar	  setup	  to	  2016.	  
LHCb	  are	  neutral	  about	  running	  with	  BCMS	  or	  nominal	  injec3on:	  	  



•  ATLAS	  &	  CMS	  have	  similar	  requests	  for	  running	  condi3ons	  in	  2017	  
•  Both	  want	  to	  maximize	  the	  integrated	  luminosity,	  and	  therefore	  would	  

like	  BCMS	  injec3on	  even	  with	  the	  increased	  pileup	  
•  Current	  studies	  suggest	  both	  can	  handle	  luminosi3es	  up	  to	  at	  least	  2e34	  

and	  pileup	  above	  50	  
–  At	  the	  moment	  LHC	  do	  not	  expect	  to	  exceed	  these	  values	  
–  If	  LHC	  does	  exceed	  these	  it	  should	  be	  possible	  to	  level	  the	  luminosity	  with	  

separa3on	  in	  IP1,5	  or	  both	  
–  Both	  experiments	  are	  studying	  to	  see	  if	  levelling	  at	  lower	  luminosi3es	  could	  

be	  beneficial	  for	  the	  physics	  output	  of	  the	  experiment	  
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Summary	  
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Backup	  
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ATLAS/CMS	  lumi	  difference	  
Observed	  ~7%	  difference	  in	  the	  luminosity	  measured	  in	  ATLAS	  and	  CMS.	  
Machine	  studies	  suggest	  this	  could	  be	  (par3ally?)	  due	  to	  the	  fact	  that	  the	  horizontal	  emiZance	  is	  generally	  
larger	  than	  the	  ver3cal	  emiZance,	  coupled	  with	  the	  fact	  the	  crossing	  angle	  is	  in	  different	  planes	  in	  IP1/5.	  Do	  
not	  have	  reliable	  measurements	  of	  the	  emiZances	  for	  the	  whole	  dataset,	  but	  in	  one	  period	  calcula3on	  from	  
this	  effect,	  shows	  fair	  agreement	  with	  the	  measured	  discrepancy.	  	  

Can	  be	  corrected	  for	  by	  normalising	  crossing	  angle	  by	  emiZance	  in	  the	  same	  plane.	  
Preferred	  by	  machine	  as	  gives	  beZer	  cancela3on	  of	  beam-‐beam	  effects	  between	  the	  two	  IPs	  
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ATLAS/CMS	  lumi	  difference	  


