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Mo#vazione	  
•  Incontro	  informa#vo	  
•  discussione	  sull’a(vita’,	  collaborazione,	  sinergie	  

•  A(vita’	  diverse	  ma	  intrecciate	  tra	  loro,	  e	  ad	  altri	  
proge(	  futuri	  (ad.	  es.	  LHC-‐HL,	  LHC-‐HE)	  

•  proposta:	  incontri	  ~	  1-‐2	  volte/anno	  



INFN	  @Eurocircol	  

•  WP3:	  Experimental	  Inser#on	  Region	  Design	  
–  Task	  3.3:	  Design	  machine	  detector	  interface	  (STFC,	  INFN	  and	  
CERN)	  

•  WP4:	  Cryogenic	  Beam	  Vacuum	  System	  Concep#on	  
–  task	  4.4:	  study	  vacuum	  stability	  at	  cry.temp.	  
–  task	  4.6	  meas.	  on	  cryog.	  beam	  vacuum	  system	  prototype	  
	  

•  WP5:	  High-‐Field	  Accelerator	  Magnet	  Design	  
–  task	  5.4	  develop	  e.m.	  design	  
–  task	  5.5	  develop	  mechanical	  engineering	  design	  
–  task	  5.6	  device	  quench	  protec#on	  concept	  



INFN	  @EuroCirCol	  
•  WP3:	  Experimental	  Inser#on	  Region	  Design	  
•  WP4:	  Cryogenic	  Beam	  Vacuum	  System	  Concep#on	  
•  WP5:	  High-‐Field	  Accelerator	  Magnet	  Design	  
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WP3:	  	  
Experimental	  Inser#on	  Region	  Design	  

STFC(UK)	  

Deliverables:	  



WP4:	  
Cryogenic	  Beam	  Vacuum	  System	  Concep#on	  



WP4:	  
Cryogenic	  Beam	  Vacuum	  System	  Concep#on	  

KIT(Germany):	  Karlsrhue	  



WP5:	  
High-‐Field	  Accelerator	  Magnet	  Design	  

UT(OLANDA)	  



WP5:	  
High-‐Field	  Accelerator	  Magnet	  Design	  



WP5:	  
High-‐Field	  Accelerator	  Magnet	  Design	  

TUT(FINLANDIA)	  



WP3	  
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Parameters 

We have two preliminary parameter 
sets 
•  Beam current is the same 
•  But luminosity differs 

They have the same current but the 
ultimate set has more challenging 
collision parameters 
The “baseline” in EuroCirCol should 
be capable to run with the ultimate 
parameters 

Slide from Daniel Schulte 

FCC-hh 
Baseline 

FCC-hh 
Ultimate 

Luminosity L [1034cm-2s-1] 5 20-30 

Background events/bx 170 (34) <1020 
(204) 

Bunch distance Δt [ns] 25 (5) 

Bunch charge N [1011] 1 (0.2) 

Fract. of ring filled ηfill [%] 80 

Norm. emitt. [µm] 2.2(0.44) 

Max ξ for 2 IPs 0.01 
(0.02) 

0.03 

IP beta-function β [m] 1.1 0.3 

IP beam size σ [µm] 6.8 (3) 3.5 (1.6) 

RMS bunch length σz 
[cm] 

8 

Crossing angle [σ’] 12 Crab. Cav. 

Turn-around time [h] 5 4 
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Long arc (L=16km,R=13km)

Short arc (L=3.2km,R=13km)
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•  Experimental Interaction Region 

–  The main goal is to optimise the 
luminosity per beam current to 
ensure that beam induced radiation 
does not compromise the 
experiments or affect collider 
operation 

•  Tasks of EuroCirCol EIR WP3 
–  Coordination 

•  JAI/Oxford (lead), CERN, task 3.1 

–  Develop interaction region lattice 
•  JAI/Oxford (lead), CERN, task 3.2 

–  Design of machine detector interface  
•  CI/Manchester (lead), INFN, CERN, task 3.3  

–  Study of beam-beam interaction  
•  EPFL (lead), CERN, task 3.4 

Tasks 
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•  IR Work Package 
–  Development of the EIR lattice 

•  JAI/Oxford (lead), CERN, task 3.2 
•  PhD student started Oct 2015 
•  Two PostDocs: started in Jan and Feb 

–  { OPTICS } 
–  { OPTICS / ENERGY DEPOSITION } 

–  Design of machine detector interface  
•  CI/Manchester (lead), INFN, CERN, task 3.3 
•  One PostDoc just hired in Manchester, topic:  

–  { MDI } 
•  One PostDoc just hired in INFN, topic: 

–  { MDI } 

–  Study of beam-beam interaction  
•  EPFL (lead), CERN, task 3.4 
•  PostDoc started in Aug 2015 

 

The team: 
CERN: Rogelio Tomas,  
Roman Martin, Andy  Langner 

JAI/OX: Andrei Seryi,  
Emilia Cruz Alaniz,  
Jose Abelleira Fernandez, 
Leon van Riesen-Haupt 

CI/Manchester: Rob Appleby,  
PDRA just hired 

INFN: Manuela Boscolo,  
Francesco Collamati 

EPFL: Javier Barranco,  
Jorge Patrik Gonçalves 
 

JAI/RHUL: Laurie Nevay 
(BDSIM expertise liaison)  

CERN: Tatiana Pieloni,  
Xavier Buffat 

CERN: Francesco Cerutti,  
Maria Ilaria Besana,  
Helmut Burkhardt 



          Experimental Interaction Region, 12 April 2016, A. Seryi                           15 

•  Preliminary study of 
–  Inelastic protons through beam pipe vacuum (i.e. optics) 
–  Elastic protons through beam pipe vacuum (i.e. optics) 
–  Muons travelling through rock from IPA to IPB (analytical 

estimations) 

MDI – cross-talk between IRs 

More details in the talk of  
Rob Appleby  

•  Preliminary conclusions (some) 
–  Inelastic protons – around 40 protons per BX (ultimate) with 0.1mm 

spot size from IPA to IPB – may cause some background 
–  Elastic protons – lead to some emittance growth 
–  Muons – do not expect much muons arriving through rock  

•  Can muons be guided by tunnel walls?  
•  need to check by FLUKA or similar code 

•  Ongoing study of SR in IR 
–  Tools developed, results to be presented soon 

H. Burkhardt, M. Boscolo, F. Collamati 

Max	  energy	  is	  7.9	  TeV	  
Max	  range	  is	  2.2	  km	  



EuroCirCol	  :	  Ac#vi#es	  on	  WP3	  	  Task	  3.3	  	  
(CI/Manchester,	  INFN,	  CERN)	  

•  Task	  3.3	  Design	  machine	  detector	  interface	  	  
–  Ensure	  that	  collider	  design	  is	  consistent	  with	  the	  detector	  performance	  
–  Determine	  the	  required	  apertures	  for	  the	  detector	  
–  Integrate	  detector	  components	  into	  the	  IR	  op#cs	  	  
–  Evaluate	  impact	  of	  debris	  from	  collima#on	  system	  on	  IR	  
–  Op#mise	  IR	  system	  together	  with	  other	  relevant	  tasks	  
–  Study	  the	  impact	  of	  synchrotron	  radia@on	  on	  IR	  and	  develop	  

mi@ga@ons	  
–  Study	  colliding	  beams	  debris	  in	  IR	  and	  develop	  shielding	  concepts	  	  

24/05/16	   M.	  Boscolo(INFN-‐LNF)	  



Synchrotron	  Radia#on	  in	  FCC-‐hh:	  
Study	  the	  impact	  of	  synchrotron	  radia#on	  on	  IR	  and	  

develop	  mi#ga#ons	  

Applica#on	  of	  SR	  tools	  to	  FCC-‐hh,	  like:	  MDISIM	  
MDISIM	  is	  based	  on	  three	  main	  steps	  and	  uses	  exis#ng	  standard	  tools:	  
1  MAD-‐X	  :	  Read	  machine	  la(ce	  descrip#on,	  generate	  twiss,	  survey	  and	  

geometry	  files.	  
2  ROOT	  Visualiza#on	  of	  the	  geometry	  and	  analy#c	  es#mates	  including	  

calcula#on	  of	  synchrotron	  radia#on.	  Export	  geometry.	  
3  GEANT4	  Import	  geometry.	  Detailed	  simula#on	  of	  the	  passage	  of	  par#cles	  

through	  materials.	  

	  
	  

1	  post-‐doc	  F.	  Collama#	  (INFN)	  hired	  on	  1st	  March	  2016	  (just	  started)	  
work	  in	  collabora#on	  with	  H.	  Burkhardt	  (CERN)	  

[Ref.	  “Tools	  for	  flexible	  op/miza/on	  of	  IR	  designs	  with	  applica/on	  to	  FCC”,	  IPAC15,	  	  	  	  	  
	  H.	  Burkhardt(CERN),	  M.	  Boscolo(INFN-‐LNF)]	  	  

24/05/16	   M.	  Boscolo(INFN-‐LNF)	  



Results	  for	  La(ce	  V.4	  with	  MDISIM	  

cri#cal	  energy	  in	  the	  range	  of	  few	  keV	  and	  within	  800	  m	  of	  IP	  
	  
for	  first	  two	  bendings	  from	  IP	  (s=164.7	  m,	  178.7	  m):	  	  
•  Ecrit	  =	  3.4	  keV	  
•  Power	  =	  0.26	  kW	  
•  Emean	  =	  0.991	  keV	  
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H.	  Burkhardt,	  M.	  Boscolo,	  F.	  Collama#	  

50	  TeV	  protons	  

for	  first	  quad	  from	  IP	  (s=56	  m):	  	  
•  Ecrit	  =	  0.1449	  keV	  
•  Power	  =	  0.85	  W	  

Progress	  and	  details	  in	  next	  talk	  by	  F.	  Collama@	  



Next	  Steps	  

•  Update	  and	  complete	  the	  study	  of	  SR	  for	  the	  
latest	  la(ce	  and	  different	  with	  MDISIM	  

•  Complete	  the	  SR	  studies	  also	  using	  GEANT4	  

•  Develop	  mi#ga#on	  techniques	  
•  ….	  


