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The	
  post-­‐SSC	
  era	
  

•  The	
  demise	
  of	
  the	
  SSC	
  in	
  1993	
  and	
  the	
  approval	
  
of	
  the	
  LHC	
  in	
  1994	
  catalyzed	
  an	
  unprecedented	
  
shiY	
  of	
  paradigm	
  in	
  CERN-­‐US	
  co-­‐opera,on:	
  
– Massive	
  migra,on	
  of	
  US-­‐based	
  physicists	
  to	
  the	
  LHC	
  
– Commensurate	
  US	
  investment	
  in	
  LHC	
  Grid	
  compu,ng	
  	
  
– Significant	
  par,cipa,on	
  in	
  accelerator	
  R&D,	
  
construc,on	
  of	
  components,	
  and	
  LHC	
  commissioning	
  

– Co-­‐opera,on	
  regulated	
  by	
  tripar,te	
  CERN-­‐DOE-­‐NSF	
  
agreements	
  

•  CERN	
  is	
  grateful	
  to	
  DOE	
  and	
  NSF	
  for	
  their	
  
sustained	
  support	
  of	
  the	
  US	
  LHC	
  community	
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US	
  contribu,ons	
  to	
  LHC	
  machine	
  

•  Mainly	
  in	
  area	
  of	
  superconduc,ng	
  magnet	
  
technology:	
  
– Produc,on	
  and	
  test	
  of	
  SC	
  cable	
  
–  Inner	
  triplet	
  magnets	
  
– Beam	
  separa,on	
  dipoles	
  
– Cryogenic	
  and	
  power	
  feed	
  boxes	
  
– and	
  more	
  …	
  

•  Coordinated	
  by	
  ANL,	
  BNL	
  and	
  Fermilab	
  
•  Total	
  value	
  US$	
  200	
  million	
  
•  Substan,al	
  contribu,ons	
  to	
  LHC	
  commissioning	
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US	
  contribu,ons	
  to	
  LHC	
  detectors	
  

Detector	
   Universi-es	
   Na-onal	
  Labs	
   Par-cipants	
  

ALICE	
   8	
   3	
   75	
  

ATLAS	
   40	
   4	
   ~	
  700	
  

CMS	
   47	
   2	
   ~	
  800	
  

LHCb	
   2	
   ~	
  25	
  

TOTEM	
   2	
   3	
  

Total	
   91	
   6	
   ≈	
  1600	
  

Nearly	
  100	
  US	
  universi,es	
  and	
  na,onal	
  
laboratories	
  have	
  made	
  substan,al	
  and	
  invaluable	
  
contribu,ons	
  to	
  the	
  LHC	
  experiments	
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Financial	
  par,cipa,on	
  in	
  experiments	
  

DOE	
  and	
  NSF	
  have	
  supported	
  (and	
  con,nue	
  to	
  
support)	
  a	
  financial	
  par,cipa,on	
  in	
  the	
  LHC	
  
detectors	
  ≈	
  commensurate	
  with	
  the	
  number	
  of	
  
par,cipa,ng	
  scien,sts	
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Detector	
   CORE	
  construc-on	
   2011	
  M&O	
  (Cat.	
  A)	
  

ALICE	
   10	
  MCHF	
  (6%)	
   0.4	
  MCHF	
  (8%)	
  

ATLAS	
   88	
  MCHF	
  (16%)	
   3.9	
  MCHF	
  (21%)	
  

CMS	
   120	
  MCHF	
  (23%)	
   4.7	
  MCHF	
  (33%)	
  

Total	
   218	
  MCHF	
  (18%)	
   9.0	
  MCHF	
  (24%)	
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The	
  near	
  future:	
  LHC	
  upgrades…	
  

•  Significant	
  US	
  investments	
  in	
  accelerator	
  
upgrades	
  through	
  	
  
– USLARP	
  (post-­‐NbTi	
  technologies,	
  accelerator	
  physics	
  
and	
  commissioning)	
  –	
  Fermilab	
  a	
  key	
  player!	
  

– Planned	
  par,cipa,on	
  in	
  FP7	
  EuCARD	
  high	
  luminosity	
  
project	
  

•  CERN	
  welcomes	
  a	
  par,cipa,on	
  in	
  detector	
  and	
  
Grid	
  compu,ng	
  upgrades	
  commensurate	
  with	
  
the	
  size	
  of	
  the	
  US	
  community	
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…	
  to	
  con,nue	
  a	
  successful	
  collabora,on	
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Non-­‐Member	
  State	
  Users	
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CERN	
  Users	
  by	
  Ins,tute	
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Today’s	
  formal	
  framework	
  

•  US	
  have	
  Observer	
  status	
  at	
  CERN	
  
–  Status	
  quo	
  –	
  to	
  be	
  phased	
  out	
  under	
  new	
  membership	
  
policy	
  

•  CERN-­‐DOE-­‐NSF	
  Co-­‐opera,on	
  agreement	
  on	
  LHC	
  
ac,vi,es	
  (ICA-­‐US-­‐0058)	
  
–  Signed	
  December	
  8,	
  1997	
  for	
  20	
  years	
  dura,on	
  
–  ThereaYer,	
  automa,c	
  renewal	
  on	
  annual	
  basis	
  unless	
  
terminated	
  by	
  either	
  party	
  

–  Protocols	
  on	
  accelerator	
  co-­‐opera,on	
  (all	
  expired)	
  and	
  on	
  
co-­‐opera,on	
  on	
  ATLAS	
  and	
  CMS	
  detectors	
  (P026/LHC,	
  
concluded	
  December	
  19,	
  1997	
  for	
  20	
  y)	
  

•  MoUs	
  for	
  experiments	
  and	
  Grid	
  compu,ng	
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Where	
  do	
  we	
  stand?	
  

•  From	
  a	
  European	
  perspec,ve,	
  the	
  
unprecedented	
  Non-­‐Member	
  State	
  par,cipa,on	
  
in	
  the	
  LHC,	
  spearheaded	
  by	
  the	
  US,	
  has	
  brought	
  
about	
  substan,al	
  scien,fic,	
  technical	
  and	
  
poli,cal	
  benefits	
  

•  Helped	
  to	
  establish	
  CERN	
  firmly	
  as	
  world’s	
  
leading	
  center	
  at	
  the	
  high	
  energy	
  fron,er,	
  in	
  the	
  
percep,on	
  of	
  governments,	
  funding	
  agencies,	
  
and	
  of	
  the	
  taxpayer	
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Where	
  do	
  we	
  go	
  from	
  here?	
  

•  The	
  LHC	
  has	
  convincingly	
  demonstrated	
  the	
  
poten,al	
  of	
  US-­‐CERN	
  collabora,on,	
  and	
  is	
  widely	
  
perceived	
  as	
  a	
  paradigm	
  of	
  successful	
  US-­‐Europe	
  
collabora,on	
  on	
  megascience	
  projects	
  

•  To	
  take	
  this	
  collabora,on	
  to	
  the	
  next-­‐higher	
  
level,	
  and	
  to	
  fully	
  exploit	
  its	
  poten,al	
  to	
  the	
  
benefit	
  of	
  both	
  partners,	
  CERN	
  welcomes	
  an	
  
enhanced	
  ins,tu,onal	
  par,cipa,on	
  of	
  the	
  US,	
  in	
  
the	
  framework	
  of	
  CERN’s	
  new	
  membership	
  
policy	
  (aka	
  ‘Geographical	
  Enlargement’)	
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A	
  bit	
  of	
  history	
  

•  For	
  >	
  50	
  years,	
  the	
  CERN	
  Council	
  has	
  repeatedly	
  
interpreted	
  the	
  1953	
  Conven,on	
  as	
  restric,ng	
  
membership	
  to	
  European	
  states	
  

•  In	
  response	
  to	
  the	
  strong	
  global	
  par,cipa,on	
  in	
  
the	
  LHC	
  –	
  and	
  in	
  an,cipa,on	
  of	
  the	
  post-­‐LHC	
  era	
  
–	
  the	
  Council	
  in	
  2010	
  approved	
  the	
  most	
  
significant	
  shiY	
  in	
  CERN’s	
  membership	
  policy	
  
thus	
  far,	
  opening	
  CERN	
  fully	
  to	
  non-­‐European	
  
states	
  (CERN/2918/Rev.)	
  

13	
  



Dimensions	
  of	
  enlargement	
  

•  Full	
  Membership	
  open	
  to	
  non-­‐European	
  states	
  
•  Associate	
  Membership	
  –	
  in	
  two	
  flavours:	
  
–  Pre-­‐stage	
  to	
  full	
  membership:	
  compulsory	
  transi,on	
  period	
  on	
  
the	
  way	
  to	
  full	
  membership	
  (2–5	
  years)	
  

–  Regular	
  (‘steady	
  state’)	
  Associate	
  Membership	
  
•  Instrument	
  of	
  Interna,onal	
  Co-­‐opera,on	
  Agreements	
  
(ICAs)	
  to	
  be	
  maintained	
  
–  ≈	
  45	
  ICAs	
  currently	
  in	
  force	
  

•  Observer	
  status	
  to	
  be	
  phased	
  out	
  for	
  states	
  
–  US	
  presently	
  one	
  of	
  5+2	
  observers	
  
–  New	
  states	
  will	
  not	
  be	
  admiued	
  –	
  number	
  expected	
  to	
  
decrease	
  

–  To	
  be	
  maintained	
  for	
  Interna,onal	
  Organiza,ons	
  (presently	
  
UNESCO,	
  EU)	
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Associate	
  Membership	
  

A	
  simplified	
  view	
  of	
  the	
  ‘steady	
  state’	
  scheme:	
  
•  Obliga,ons	
  
– Annual	
  contribu,on	
  to	
  CERN	
  budget	
  corresponding	
  
to	
  ≥	
  10%	
  of	
  ‘theore,cal’	
  full	
  Membership	
  
contribu,on	
  (minimum	
  1	
  MCHF/year)	
  

•  Benefits	
  	
  
– Representa,on	
  in	
  CERN	
  Council	
  (no	
  vo,ng	
  rights)	
  
– Access	
  to	
  employment	
  and	
  educa,on	
  programmes	
  
(excluding	
  tenured	
  posi,ons)	
  

– Access	
  to	
  industrial	
  contracts	
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New	
  CERN-­‐US	
  Co-­‐opera,on	
  Agreement	
  

•  CERN	
  acknowledges	
  that	
  prospects	
  for	
  an	
  
(Associate)	
  Membership	
  of	
  the	
  US	
  and	
  the	
  
associated	
  ,meline	
  are	
  difficult	
  to	
  forecast	
  today	
  

•  Therefore	
  CERN,	
  DOE	
  and	
  NSF	
  have	
  agreed	
  to	
  
work	
  on	
  a	
  new	
  Co-­‐opera,on	
  Agreement,	
  to	
  
replace	
  present	
  ICA	
  expiring	
  in	
  2017	
  
– Renewal	
  of	
  present	
  ICA	
  is	
  not	
  an	
  op,on	
  because	
  
funding	
  exhausted	
  	
  

•  CERN	
  proposes	
  an	
  open-­‐ended	
  umbrella	
  
agreement	
  
– First	
  draY	
  examined	
  by	
  DOE	
  legal	
  services	
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New	
  Co-­‐opera,on	
  Agreement	
  (II)	
  

•  Under	
  an	
  umbrella	
  agreement,	
  specific	
  
collabora,on	
  projects	
  are	
  implemented	
  through	
  
Protocols	
  	
  
– Enhanced	
  flexibility	
  
– Focus	
  on	
  scien,fic	
  and	
  technical	
  aspects	
  

•  In	
  case	
  the	
  US	
  would	
  join	
  as	
  AM,	
  Co-­‐opera,on	
  
Agreement	
  would	
  be	
  replaced	
  by	
  Associa,on	
  
Agreement	
  	
  

•  Protocols	
  etc.	
  could	
  con,nue	
  under	
  (bilateral)	
  
Associa,on	
  Agreement	
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Looking	
  beyond	
  the	
  US	
  borders	
  

•  Israel,	
  Cyprus,	
  Serbia,	
  Turkey	
  and	
  Slovenia	
  applied	
  for	
  
(full)	
  membership	
  in	
  2008-­‐2009	
  
– Will	
  have	
  to	
  go	
  through	
  Pre-­‐stage	
  Associate	
  Membership	
  
– Nego,a,ons	
  completed	
  with	
  Israel	
  and	
  Serbia:	
  Associate	
  
Members	
  (AMs)	
  since	
  October	
  2011/January	
  2012	
  

–  Cyprus	
  signed	
  on	
  October	
  5,	
  2012	
  –	
  wai,ng	
  for	
  ra,fica,on	
  
–  Expect	
  others	
  to	
  join	
  as	
  AMs	
  in	
  2013/2014	
  

•  Brazil	
  and	
  Ukraine	
  applied	
  in	
  2012	
  
•  In	
  discussion	
  with	
  several	
  other	
  countries	
  
– Good	
  progress	
  with	
  India,	
  Russia,	
  ….	
  
–  The	
  Canadian	
  community,	
  on	
  various	
  roadmaps,	
  has	
  issued	
  
a	
  strong	
  recommenda,on	
  for	
  Canada	
  to	
  join	
  CERN	
  as	
  AM	
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Conclusions	
  

•  The	
  US-­‐CERN	
  partnership	
  in	
  building	
  and	
  
opera,ng	
  the	
  LHC	
  has	
  become	
  a	
  solid	
  backbone	
  
of	
  a	
  successful	
  scien,fic	
  and	
  technological	
  
collabora,on	
  of	
  unprecedented,	
  global	
  
dimension	
  

•  CERN	
  wants	
  this	
  partnership	
  to	
  con,nue	
  and	
  to	
  
expand,	
  while	
  strengthening	
  at	
  the	
  same	
  ,me	
  
the	
  ins,tu,onal	
  links	
  with	
  the	
  US	
  

19	
  


