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Project Development


2007:  Invitation by SPC to ECFA and by (r)ECFA to work out a design concept



2008:  First CERN-ECFA Workshop in Divonne (1.-3.9.08)



2009:  2nd CERN-ECFA-NuPECC Workshop at Divonne (1.-3.9.09) 



2010:   Report to CERN SPC (June) 

            3rd CERN-ECFA-NuPECC Workshop at Chavannes-de-Bogis (12.-13.11.10)

            NuPECC puts LHeC to its Longe Range Plan for Nuclear Physics (12/10)

             



2011:   Draft CDR (530 pages on Physics, Detector and Accelerator) (5.8.11)

            refereed and being updated

          

2012:   Discussion of  LHeC at LHC Machine Workshop (Chamonix)

            Publication of  CDR – European Strategy 

            New workshop (June14-15, 2012)


LHeC has some history already ..
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Colliders explored the Fermi Energy Scale

Tevatron to find SUSY and BSM; LEP/SLC to find SUSY and the Higgs; HERA to find Lepto-Quarks




Practical end of  HERA xg sensitivity
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MZ=91.1876±0.0021 GeV  (PDG2010)


NNLO!

probable legacy plots/numbers




S.Russenschuck


How can we use the LHC for ep/A?


The more expensive half  of  the LHeC is now built and works well




Plenary	
  ECFA,	
  LHeC,	
  Max	
  Klein,	
  
CERN	
  30.11.2007	
  

	
  Summary	
  and	
  Proposal	
  to	
  ECFA	
  

As	
  an	
  add-­‐on	
  to	
  the	
  LHC,	
  the	
  LHeC	
  delivers	
  in	
  excess	
  of	
  1	
  TeV	
  to	
  the	
  electron-­‐
quark	
  cms	
  system.	
  It	
  accesses	
  high	
  parton	
  densi<es	
  ‘beyond’	
  what	
  is	
  expected	
  
to	
   be	
   the	
   unitarity	
   limit.	
   Its	
   physics	
   is	
   thus	
   fundamental	
   and	
   deserves	
   to	
   be	
  
further	
  worked	
  out,	
  also	
  with	
   respect	
   to	
   the	
  findings	
  at	
   the	
  LHC	
  and	
   the	
  final	
  
results	
  of	
  the	
  Tevatron	
  and	
  of	
  HERA.	
  
	
  
First	
  consideraPons	
  of	
  a	
  ring-­‐ring	
  and	
  a	
   linac-­‐ring	
  accelerator	
   layout	
   	
   lead	
  to	
  
an	
   unprecedented	
   combinaPon	
   of	
   energy	
   and	
   luminosity	
   in	
   lepton-­‐hadron	
  
physics,	
   exploi<ng	
   the	
   latest	
   developments	
   in	
   accelerator	
   and	
   detector	
  
technology.	
  
	
  
It	
   is	
   thus	
   proposed	
   	
   to	
   hold	
   two	
   workshops	
   (2008	
   and	
   2009),	
   under	
   the	
  
auspices	
   	
  of	
  ECFA,	
  with	
  the	
  goal	
  of	
  having	
  a	
  Conceptual	
  Design	
  Report	
  on	
  the	
  
accelerator,	
   the	
   experiment	
   and	
   the	
   physics.	
   	
   A	
   Technical	
  Design	
   report	
  will	
  
then	
  follow	
  if	
  appropriate.	
  

November	
  2007	
  



LHeC Interaction Region as viewed by Daniel Schulte, Frank Zimmermann and MK
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“LHeC CDR Lab” 08-12




Prototypes	
  from	
  BINP	
  and	
  CERN:	
  funcPon	
  to	
  spec’s	
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Draj	
  LHeC	
  Design	
  Report	
  
530	
  pages	
  	
  refereed	
  	
  
Publica<on	
  end	
  of	
  May	
  12	
  
	
  
Most	
  of	
  plots	
  from	
  CDR.	
  LHeC-­‐Note-­‐2011-­‐003	
  GEN	
  



“Critical gravitational collapse”
“BFKL evolution and Saturation in DIS”


5d tiny black holes and perturbative saturation

Talk by A.S.Vera at LHeC Workshop 2008


Circles in a circle

V. Kandinsky, 1923

Philadelphia Museum of  Art




Working Group Convenors


Steering Committee


Scientific Advisory Committee


 Organisation for CDR


CERN Referees




In response to ECFA:

Study of  Installation of  the LHeC Detector A.Gaddi/A.Herve, 

Cf  talk of  Andrea at this workshop


Draft illustrations from 7.5.2012




The	
  CDR	
  is	
  submiled	
  to	
  the	
  arXiv	
  and	
  to	
  J.Phys.G	
  



193 Experimentalists and Theorists from 69 Institutes
 Supported by 

CERN, ECFA, NuPECC 


http://cern.ch/lhec




193 Experimentalists and Theorists from 69 Institutes
 Supported by 

CERN, ECFA, NuPECC 


http://cern.ch/lhec


THANK YOU




Lev	
  Lipatov	
  in	
  the	
  CDR…	
  

PDFs	
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Factoriza<on	
  pp-­‐ep	
  
LQs,	
  RPV	
  SUSY	
  
e*	
  
Higgs	
  CP	
  
αs	
  indeed	
  small	
  (GUT)	
  

Candidates	
  for	
  Surprises	
  and	
  Discoveries	
  

	
  	
  Ultra	
  high	
  precision	
  (detector,	
  e-­‐h	
  redundancy)	
  	
  	
  	
  -­‐	
  	
  new	
  insight	
  
	
  	
  Maximum	
  luminosity	
  and	
  much	
  extended	
  range	
  	
  -­‐	
  	
  rare,	
  new	
  effects	
  
	
  	
  Deep	
  rela<on	
  to	
  (HL-­‐)	
  LHC	
  (precision+range)	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  	
  complementarity	
  
	
  LHeC	
  brings	
  a	
  substanPal	
  enrichment	
  of	
  LHC	
  physics	
  



Heavy Ion Physics


EIC	
  programme:	
  	
  
see	
  recent	
  workshop	
  arXiv:1108.1713	
  [nucl-­‐th]	
  

Initial conditions of  QGP



Hadronization in Media



Nuclear Parton Distributions



Black body limit



Saturation in ep AND in eA?



Diffraction in eA scattering



Deuterons: tag p in en to beat

Fermi motion and exploit

diffraction-shadowing relation

…



LHeC eA is natural continuation

of  (part of) the heavy ion physics

of  the LHC (AA and pA, forward) 




Higgs Boson


Higgs is light (or absent), CC: WWHbb

CP even: SM, CP odd: nonSM, mixture? 


Process determines much of  detector acceptance and 

calibration and b tagging ability (also for single top)



H  bb 400 events:  

For 100 fb-1 with 60 GeV polarised electron-proton CC



If  the Higgs exists or sth similar at ~125 GeV, it will

Become important to reach a  luminosity larger than 1033 




Luminosity	
  wishes	
  develop	
  with	
  <me	
  ..	
   R.Assmann,	
  Chamonix	
  2010	
  



CDR Model


Accelerator
 Interaction 
Region


Detector
 New Physics
 QCD and 
Electroweak


High Parton 
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Steering Group


CERN
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NuPECC


Scientific

Advisory

Committee


2008-­‐2012	
  

Organisa<on	
  of	
  the	
  LHeC	
  Conceptual	
  Design	
  Report	
  



R+D Tasks for LHeC

2012-­‐2015	
  

Physics
 Detector
 Computing
 IR
 CE 
 RF+Cryo
 ERL
 Magnets


Stimulate new 
DIS physics


Performance 
(precision, acc.)


Physics 
processes


Pipe for 1o
 Site specific 
linac design


Cavity-cryo 
module (Q)


Beam 
dynamics


Q design and  
prototypes


t,Higgs,RPV..
 Technical 
design


Computing 
model, support


Syn.radiation, 
beam backgrd


Junction of  e,p 
beam lines


Cryogenics 
system design


Protection, 
dumps


Return arc 
magnets


Adjust to LHC
 Prototypes
 Simulations
 Masks, 
collimators..


Technical 
integration


Power, coupler
 Electron source
 Rotator


Tool 
development


Installation 
model


DAQ and 
Trigger


Fwd and bwd 
detectors


Power, GS..
 Test facility
 Positron R+D
 Integration


LHeC Project Organisation 2012-2015 [13.6.2012]




                         Magnet Development at CERN
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Comments
field quality and reproducibility X demonstrated
operating cost x tests planned in 2012
integration in the LHC tunnel x study launched in 2012 (LS1)

large aperture X X results in 2012…2014
large gradient X
heat removal x X results in 2012

co-activities and tunnel works x integration study and models 
(BINP); schedule revision

15 T dipole outsert X deliverable Q1 2014
5 T dipole insert X X EuCARD2 proposal

high gradient quadrupoles X US-LARP technology 
demonstration by 2014

magnet protection X X X
heat loads and removal x X dedicated model tests
field quality X X X
quench performance and margin X
low-loss cables X

Transfer lines options reviewed at HE-LHC 
workshop in Malta, 2010

Material availability and cost X X X x x
Installation in 2030 X study launched in 2012 (LS1)
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Chamonix 2/12

on Magnet R+D

for LHeC + HE-LHC




Welcome	
  to	
  Chavannes	
  14/15.6.2012	
  

CDR	
  Overview+Celebra<on,	
  Next	
  Steps	
  towards	
  2015,	
  how	
  to	
  enjoy	
  EU	
  


