
CERN	
  Ini)a)ves	
  

Steve	
  Myers,	
  

29th	
  February	
  2012	
  
ICTR-­‐PHE	
  2012	
  Geneva,	
  Switzerland	
  

1	
  



LHC	
  News	
  
2	
  slides	
  

2	
  



June 21, 2012  RSC 

Saturday	
  2nd	
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  2692	
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  23	
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Integral of all of 2010 
now 2.5 hours 
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With	
  Respect	
  to	
  es)mates	
  (as	
  of	
  Thursday	
  June	
  21)	
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CERN	
  symposium	
  on	
  4th	
  July	
  to	
  
give	
  an	
  update	
  on	
  the	
  Higgs	
  

search	
  



SCOPE FOR TODAY 

Do	
  we	
  need	
  a	
  facility?	
  
	
  
If	
  yes,	
  to	
  beVer	
  understand	
  requirements	
  and	
  needs	
  	
  
	
  
The	
  aim	
  is	
  to	
  collect	
  expecta)ons	
  from	
  the	
  future	
  user	
  
community	
  for	
  the	
  design	
  of	
  the	
  facility.	
  
	
  
Which	
  	
  par)cles	
  	
  and	
  	
  what	
  	
  energies	
  
	
  
Posi)on	
  paper	
  	
  for	
  the	
  European	
  	
  Strategy	
  	
  Preparatory	
  
Symposium	
  in	
  September	
  and	
  	
  for	
  iden)fying	
  	
  funding	
  	
  
sources	
  (EC,	
  and	
  other	
  possibili)es?…...........)	
  
	
  
	
  	
  



Why  are  we having  this  brainstorming… 

What	
  	
  would	
  be	
  	
  the	
  purpose	
  	
  of	
  	
  such	
  	
  a	
  facility;	
  
	
  
•  Radiobiology	
  	
  
•  Applied	
  Physics	
  
	
  
What	
  end-­‐sta)on	
  equipment	
  is	
  (a)	
  the	
  minimum	
  and	
  
(b)	
  most	
  desirable?	
  
	
  
What	
  biology	
  labs	
  are	
  required?	
  
	
  
Should	
  	
  to	
  be	
  	
  based	
  on	
  CERN	
  model	
  of	
  working?:	
  
open	
  calls	
  	
  and	
  peer	
  	
  reviewed……………	
  
	
  
	
  
	
  



Needs for a radiation facility 
Increase	
  radiobiological	
  knowledge:	
  	
  

•  	
  Cell	
  response	
  to	
  different	
  dose	
  frac)ona)ons	
  
•  	
  Early	
  and	
  late	
  effects	
  on	
  healthy	
  )ssue	
  
•  	
  Irradia)on	
  of	
  cell	
  at	
  different	
  oxygena)on	
  levels	
  
•  	
  Differing	
  	
  radio-­‐sensi)vity	
  of	
  different	
  tumours/pa)ents	
  

Simula)ons:	
  
•  	
  Ballis)cs	
  	
  and	
  op)miza)on	
  of	
  par)cle	
  therapy	
  treatment	
  planning	
  	
  
•  	
  Valida)on	
  of	
  Monte	
  Carlo	
  codes	
  at	
  the	
  energies	
  of	
  treatment	
  	
  and	
  

for	
  selected	
  ion-­‐target	
  combina)ons	
  

Instrumenta)on	
  tests:	
  
•  	
  Providing	
  a	
  beam	
  line	
  to	
  test	
  dosimeters,	
  monitors	
  and	
  other	
  

detectors	
  used	
  in	
  hadron	
  therapy	
  



Reminder:	
  the	
  3	
  CERN	
  Ini)a)ves	
  
•  Biomedical	
  Facility	
  (Manjit	
  Dosanjh)	
  
–  crea)on	
  of	
  a	
  facility	
  at	
  CERN	
  that	
  provides	
  par)cle	
  beams	
  
of	
  different	
  types	
  and	
  energies	
  to	
  external	
  users	
  interested	
  
in	
  radiobiology	
  and	
  detector	
  development	
  	
  

•  Medical	
  Accelerator	
  Design	
  (Daniel	
  Brandt)	
  
–  coordinate	
  an	
  interna)onal	
  collabora)on	
  to	
  design	
  a	
  new	
  
cost-­‐effec)ve	
  accelerator	
  facility,	
  which	
  would	
  use	
  the	
  
most	
  advanced	
  technologies	
  

•  Radio	
  Isotopes	
  (Dewi	
  Lewis/Uli	
  Koestner)	
  
–  Set	
  up	
  a	
  European	
  user	
  facility	
  to	
  supply	
  innova)ve	
  
radioisotopes	
  (produced	
  at	
  ISOLDE-­‐CERN,	
  ILL,	
  PSI,	
  
Arronax,...)	
  for	
  R&D	
  in	
  life	
  sciences	
  (preclinical	
  and	
  clinical	
  
studies)	
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The	
  CERN	
  accelerator	
  complex	
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NOT	
  TO	
  SCALE!	
  
LHC	
  diameter	
  =	
  8.5	
  km	
  
LEIR	
  diameter	
  =	
  25	
  m	
  

LEIR:	
  
	
  -­‐	
  Provides	
  ion	
  beams	
  for	
  LHC	
  
	
  -­‐	
  Accumula)on	
  of	
  several	
  pulses	
  
	
  	
  	
  from	
  Linac3	
  with	
  electron	
  cooling	
  

Why	
  LEIR?	
  
•  Exis)ng	
  accelerator	
  maintained	
  for	
  LHC	
  (and	
  SPS	
  fixed	
  target)	
  
•  Energy	
  range	
  similar	
  to	
  treatment	
  ion	
  facili)es	
  
•  Small	
  upgrades	
  required	
  to	
  provide	
  beams	
  for	
  bio-­‐medical	
  experiments	
  



LEIR	
  

Electron	
  Cooler	
  
(new,	
  from	
  BINP)	
  

Transfer	
  tunnel	
  

Injec)on	
  
(inclined	
  septum)	
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Radiobiological	
  Facility	
  @	
  CERN	
  

11	
  

@	
  LEIR	
  (Low	
  Energy	
  Ion	
  Ring)	
  
•  part	
  of	
  LHC	
  injec)on	
  chain	
  
•  accumulator	
  for	
  LHC	
  ion	
  programme	
  (lead	
  
ions)	
  
•  only	
  used	
  for	
  several	
  weeks	
  /	
  year	
  

•  Planned	
  to	
  establish	
  facility	
  for	
  
•  radiobiology	
  
•  basic	
  physics	
  studies	
  such	
  as	
  fragmenta)on	
  
of	
  ion	
  beams	
  

•  dosimetry	
  
•  fest	
  of	
  instrumenta)on	
  



Facility	
  for	
  Radiobiology	
  Studies	
  
Sketch	
  of	
  LEIR	
  

Transfer	
  lines	
  	
  
	
  	
  	
  -­‐	
  from	
  Linac3	
  
	
  	
  	
  -­‐	
  towards	
  the	
  PS	
  

Injec)on	
  
line	
  

Ejec)on	
  line	
  
for	
  PS	
  transfer	
  

New	
  ejec)on	
  
channel	
  

LEIR	
  	
  
shielding	
  	
  
wall	
  

New	
  transfer	
  line	
  
to	
  experiment	
  

Space	
  for	
  lab	
  

PS	
  shielding	
  wall	
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Comments	
  
§  Ion	
  species:	
  

u  In	
  principle,	
  ECR	
  sources	
  can	
  provide	
  most	
  species,	
  but	
  some	
  may	
  be	
  difficult	
  
u  With	
  one	
  source	
  no	
  fast	
  switching	
  (e.g.	
  for	
  biomedical	
  experiments	
  between	
  LHC	
  fills)	
  

between	
  species	
  
u  Second	
  ion	
  source	
  (possibly	
  op)mized	
  for	
  lighter	
  ions	
  with	
  dedicated	
  RFQ)	
  for	
  more	
  

efficient	
  use	
  of	
  LEIR	
  (in	
  parallel	
  to	
  LHC	
  opera)on)	
  
§  Energy:	
  

u  At	
  present	
  beam	
  rigidity	
  limited	
  by	
  main	
  power	
  converter	
  to	
  4.8	
  Tm,	
  magnets	
  allow	
  6.67	
  
Tm	
  

u  Corresponding	
  to	
  240	
  MeV/n	
  and	
  430	
  MeV/n	
  for	
  fully	
  stripped	
  12C	
  or	
  16O	
  ions	
  

§  Conclusion:	
  
u  LEIR	
  can	
  provide	
  ions	
  of	
  interest	
  for	
  biomedical	
  studies	
  up	
  to	
  <430	
  MeV	
  (with	
  new	
  main	
  

power	
  converter)	
  
u  Study	
  started:	
  

¨  (Re-­‐)implemen)on	
  of	
  slow	
  ejec)on	
  with	
  longitudinal	
  and/or	
  transverse	
  excita)on	
  
¨  New	
  extrac)on	
  channel	
  (septa)	
  and	
  transfer	
  line	
  to	
  experiment	
  
¨  Radio	
  protec)on	
  issues	
  (ceiling	
  above	
  LEIR	
  probably	
  required)	
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• Thank	
  you	
  for	
  your	
  aVen)on	
  

14	
  


