
CdS  Milano,  17  se0embre  2012                            Clara  Troncon	


	

Clara  Troncon	


European Strategy for Particle Physics  

Cracovia  

 10-12 Settembre 2012 



European  Stategy  for  Particle  Physics    
	
Geneva,  15  December  2011.  	

CERN  Council  today  announced  an  Open  Symposium  to  be  held  on  10-­‐‑13  September  2012  at  
Cracow,  Poland  for  the  purpose  of  updating  the  European  Strategy  for  Particle  Physics.  Council  
adopted  Europe’s  current  strategy  for  the  field  in  July  2006  with  an  understanding  that  it  be  
brought  up  to  date  at  appropriate  intervals  of  typically  five  years.	

  	

“Particle  physics  has  always  been  a  long-­‐‑term,  internationally  coordinated  endeavour,  that  requires  
long-­‐‑term  vision,”  said  Chair  of  the  strategy  group,  Tatsuya  Nakada,  a  Professor  at  the  Swiss  
institute,  EPFL  in  Lausanne.  “With  the  increasing  size  and  complexity  of  our  experimental  facilities,  
this  is  more  true  now  than  ever,  and  a  clear  European  strategy,  integrated  into  the  broader  global  
picture,  is  essential.”	

The  Open  Symposium  is  part  of  a  process  designed  to  get  the  maximum  input  from  the  particle  
physics  community  and  other  stakeholders  from  both  inside  and  outside  Europe,  since  Europe’s  
strategy  forms  part  of  a  global  whole.  Opinion  will  be  solicited  from  the  individual  scientists  who  
carry  out  the  research,  communities  that  stand  to  benefit  and  the  research  ministries  that  foot  the  
bill.  It  will  be  organized  by  a  preparatory  group  appointed  by  Council  and  will  provide  an  
opportunity  for  the  worldwide  particle  physics  community  to  express  its  views  on  the  scientific  
objectives  of  the  strategy.  Submissions  of  wri0en  statements  from  individual  physicists,  groups  of  scientists  
representing  specific  interests,  such  as  an  experiment  or  a  topic  of  theoretical  research,  will  be  solicited,  along  with  
contributions  from  institutions  and  organizations  such  as  funding  agencies  and  science  ministries.  After  discussion  
in  the  Open  Symposium,  these  will  be  made  available  to  the  European  Strategy  Group  tasked  by  Council  with  
drafting  the  updated  strategy  document  under  the  chair  of  the  Scientific  Secretary.  	

  	

Council  will  discuss  the  updated  European  strategy  in  March  2013  and  will  hold  a  special  session  in  Brussels  in  
early  Summer  2013  to  adopt  the  strategy.  It  is  also  expected  that  the  update  of  the  strategy  will  become  an  agenda  
item  for  the  EU  Council  of  Ministers  meeting  to  be  held  at  the  same  time.	
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The  symposium  marks  the  first  update  of  a  strategy  initially  put  in  place  in  2006  with  a  view  to  
coordinating  particle  physics  research  in  Europe,  as  well  as  Europe’s  participation  in  projects  hosted  
in  other  regions.  A  CERN  Council  nominated  strategy  group  will  distil  input  from  the  symposium  
into  a  draft  strategy  update  to  be  discussed  by  the  CERN  Council  in  March  2013.  The  final  version  
will  then  be  presented  to  the  Council  in  Brussels  in  May  2013,  at  a  meeting  timed  to  coincide  with  a  
ministerial-­‐‑level  meeting  of  the  European  Competitiveness  Council.	

  	

Topics  under  discussion  at  Krakow  ranged  from  	

•  considerations  of  potential  facilities  to  succeed  the  Large  Hadron  Collider,  which  is  scheduled  to  
run  well  beyond  2020,  	


•  to  the  complementarity  between  accelerator-­‐‑based  research  and  cosmic  ray  studies,	

•    and  future  facilities  for  neutrino  science.  	

Although  the  LHC  is  at  the  beginning  of  its  research  programme,  the  long  lead-­‐‑times  for  the  
development  of  high-­‐‑energy  frontier  research  facilities,  as  well  for  some  precision  experiments,  
requires  preliminary  work  to  begin  early  in  order  to  maintain  continuity.	

  	

“The  European  strategy  for  particle  physics  is  a  sign  of  the  global  nature  of  particle  physics,”  said  
CERN  Director  General  Rolf  Heuer.  “It  ensures  that  Europe’s  resources  are  deployed  in  an  optimal  and  
responsible  way,  and  integrated  into  a  global  vision  for  our  field.”	

  A  regular  exchange  of  information  among  the  three  regions,  the  Americas,  Asia  and  Europe  takes  
place  through  the  global  body  ICFA,  the  International  Commi0ee  for  Future  Accelerators.  ICFA  
recently  produced  a  document  describing  global  opportunities  for  particle  physics,  Beacons  of  
Discovery.  The  updated  European  strategy  to  be  presented  in  Brussels  in  May  2013  will  embody  
Europe’s  contribution  to  this  global  approach  to  the  exploration  of  the  fundamental  nature  of  ma0er.	
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Circa  500  fisici  presenti  	

~  170  documenti  inviati  (da  collaborazioni,  Istituzioni,  singoli)	

	

Momento  particolarmente  interessante  per  questo  campo:  seguiva  di  poco  
l’annuncio  dato  il  4  luglio  al  CERN  da  ATLAS  e  CMS  della  scoperta  di  una  
nuova  particella  consistente  con  il  tanto  a0eso  bosone  di  Higgs.	

	

I  risultati  di  LHC  hanno  dominato  le  riflessioni  e  discussioni,  (oltre  che  molte  
presentazioni  …)	

	

La  scoperta  di  una  particella  consistente  con  il  bosone  di  Higgs  a  125  GeV  
cambia  molte  cose:	

•  E’  un  grande  passo  avanti  per  questo    campo	

•  Diventa  PRIORITA’    misurare  le  sue  proprieta’,  capire  la  sua  natura  e  il  suo  
ruolo  nel  meccanismo  di  ro0ura    dell’  asimmetria  ele0rodebole	


•  Tu0e  le  opzioni  possibili  in  quest’area  vanno  rivalutate  o  raffinate	

  Una  scoperta  che  indirizza  il  futuro  della  ricerca  in  Fisica  delle  particelle.	
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European  Strategy  for  Particle  Physics  Symposium  -­‐‑  Agenda	

	

High  Energy  Frontier  Physics  (Dissertori,  T.  Wya:)  	


Flavour  Physics  (Isidori,Teubert,  Grojean)	

Strong  Interaction  Physics	

Astroparticle  Physics,  Gravitation  and  Cosmology	

Neutrino  Physics	

	

Accelerator  Physics  and  Technology  (C.Biscari)	

Instrumentation,  Computing  and  General  Infrastructure	

Theory	

	

Status  of  other  regions  	
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High  Energy  Frontier  	
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Beyond HE-LHC : new tunnels in Geneve area 

47 km – 80 km 
1) 42 TeV c.o.m. with 8.3 T (present LHC dipoles) 

2) 80 TeV c.o.m. with 16 T (high field based on Nb3Sn) 

3) 100 TeV c.o.m with 20 T (very high field based on HTS) 

12/09/12  Krakow  –  ESG                                                                                                                                          C.Biscari  -­‐‑  "ʺHigh  Energy  Accelerators"ʺ  	
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12/09/12 Krakow – ESG                                                                     C.Biscari - "High Energy Accelerators"  

CLIC     ILC 

•  Well extablished SC rf 
technology (TESLA, 
FLASH, XFEL…) 
•  Decision in 2004  
•  Rf cavities ~ TESLA like 
•  1.3 GHz, 31.5 MV/m 
•  Maximum energy 1 TeV 

cm - Phase I at 0.5 TeV 
•  GDE (Global Design 

Effort) - International 
collaboration 
•  Site independent 

•  Dual beam acceleration 
technology 

•  R&D at CERN ~ 25 y 
•  Normal conducting 

cavities   
•  12 GHz, 100 MV/m 
•  Maximum energy 3 TeV 

cm – Phase I at 0.5 TeV 
•  International 

collaboration around 
CTF3 



31 km, ~100 m 
deep 

14 km, ~100 m deep 

12/09/12 Krakow – 
ESG                                                                     
C.Biscari - "High 
Energy Accelerators"  

Layout 
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LEP3 

Possible schedules 

Rough cost estimate 
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CIRCULAR  e+e- COLLIDERS 
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New	

proposals	


Proposals  for  
CERN  site	


    LEP3,  27  km	

120  GeV/beam	


L  =  10^34	


TLEP,  80  km	


TLEP-­‐‑Z,	

  45  GeV/beam	


L  =  10^36    	


TLEP-­‐‑H,  	

120  GeV/beam	


L  =  5  10^34	


TLEP-­‐‑t,  	

175  GeV/beam	
 L  =  7  10^33	


DLEP,  50  km	


Proposal  from  
Japan	
 SuperTristan	


40  km	
 L  =  10^34	


60  km	
 L  =  10^34	


Heard in the last decades: 

‘No other e+e- circular collider after LEP’ 

BUT … Now 

Constant SR Power/beam 

50 MW 
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Reliable  
Technol	

-­‐‑  TESTS	


SITE	

Ready	


Need  
of  
R&D	


  First  
HIGGS  
Boson	

(today  
T0)	


COST	

Within  
50%  conf.  
level	


FUTURE  
energy  
UPGRADE	


ILC	
 2012	
 Japan?	
 X	
 2020	
 5	
 1  TeV	

CLIC  -­‐‑  klystrons	
 2014	
 GREEN	
 XX	
 2022	
 5	
 3  TeV	


LEP3	
 2012	
 Ø  2020	
 X	
 2024	
 2	
 250  GeV	

SuperTRISTAN	
 2012	
 GREEN	
 X	
 2022	
 3	
 500  GeV	

SAPPHIRE	
 2016	
 Ø  2016	
 XXX	
 2022	
 ?	
 160  GeV	

New  g-g	

 2016	
 GREEN	
 XXX	
 >2022	
 ?	
 160  GeV	

Muon  collider	
 2020	
 GREEN	
 XXXX	
 Ø  2025	
 ?	
 3  TeV	


Comparison of possible HIGGS factories at the lowest energy 

 250 GeV for e+e-, 160 GeV for g-g 
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HIGGS FACTORIES e+e- 

e+  e-­‐‑	


Linear	

  Colliders	


ILC	

250  GeV	


500  GeV	


CLIC	


250  GeV    +  Klystron  based	


500  GeV	


>	
  500	
  GeV	


Circular  
Colliders	


CERN	


LEP3  at  LHC  tunnel	


DLEP  –  New  tunnel,  53  km	


TLEP  –  New    tunnel,  80  km	


Super	

TRISTAN	


250    GeV–  40,  60    km  tunnel	


400	


500	
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HIGGS FACTORIES e+e- R&D & main issues 

e+  e-­‐‑	


Linear  Colliders	


ILC	

Almost  ready  SC  rf  technology,  
need  of  opt  for  low  energy,  TDR  
by  end  ‘12,  XFEL  as  test  facility  	


CLIC	


Low  E  :  X-­‐‑band  Klystron  technology  	

  Demonstrated  High  gradient  cavities	


Sinergy  with  XFELs  	


≥  500,  CDR,  need  of    >10  years  R&D	

CTF3  test  facility	


Circular  Colliders	


CERN	


Low  E  -­‐‑  Tunnel  ready  (not  
available)  ,  technology  ok  ,  SCrf  

cavities  ok	

Long  tunnel,  high  costs,  
environment  impact	


Super	

TRISTA
N	


Technology  assessed,  	

tunnel  &  site  ???	
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HIGGS FACTORIES e+e- rough costs estimations (B$) 

e+  e-­‐‑	


Linear  Colliders	


ILC	
 500  GeV:    7B$    (2007),  31  km	

  next  costing  end  ‘12	


CLIC	


240  Klystron  based  –  costing  
not  ready	


500  GeV  :  8B$  (2012),  13  km	

next  costing  end  ’12	


>  500  GeV  staging  up  to  3  TeV	

Costing  to  be  defined	


Circular  
Colliders	


CERN	


LEP3:  1.5B$	


DLEP,  TLEP  (40,  80  km),  3-­‐‑4B
$	


Super	

TRISTAN	


2.7,  3.5B$  (40,  60  km),  250  
GeV	


4B$  –  60  km  400  GeV  	


5B$  –  60  km  500GeV	
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2012 2015 2020 2025 2030 2035 

LHC 
HL-LHC 
HE-LHC 
RHIC 
LHeC 
eRHIC 
Higgs factory ILC 
ILC 0.5 TeV* 
CLIC Higgs fact klys 
CLIC 0.5 TeV* 
CLIC E Upgrades 
LEP3 
SuperTristan - TLEP 
g-g collider 

MUON COLLIDER 

LWFA LC  

RDR (CDR) R&D TDR/Preparation  Construction Operation 

Approximate Timelines of HE projects 

Not Approved 

APPROVED 

* In the hypothesis of a first stage at 250GeV  
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12/09/12  Krakow  –  ESG                                                                                                                                          C.Biscari  -­‐‑  "ʺHigh  Energy  Accelerators"ʺ  	


Plasma	

  accelerators:	


Transform  transverse  fields  
into  longitudinal  fields	


Laser  driven	


e-­‐‑  driven	


p  driven	


Dielectric  
wakefields	


Demonstrated accelerating Gradients up to 
3 orders of magnitudes beyond presently 
used RF technologies. 
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Laser driven PLASMA ACCELERATORS 
Lasers as tools for fundamental physics  

(ELI 1023-25 W/cm2, ELI 4° Pillar, LIL, Russian Mega, Japanese Exawatt, 
IZEST) 

V. Malka 

Decrease plasma 
density and 
increase laser 
power to reduce 
total power 
consumption 

Chirped-pulse amplification 

Computing tools & 
computing power (PIC 
codes) -> prediction of 
bubble regime for mono-
energetic beams and short 
laser  pulses 

Over few cm 
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VEPP-­‐‑4M,  VEPP-­‐‑2000,  
Tau-­‐‑charm  factory	
 

J-­‐‑PARC	


SuperKEKB	


BEPC-­‐‑II	
 

Particle Physics Facilities  

in Asia-Pacific	


BINP	
 
IHEP	
 

KEK	
 

INO	


Grapes-­‐‑3	


Air  Cherenkov  
telescope	
 

RENO	


KIMS	


AMORE	
 

Daya  Bay	
 
SuperKamiokand

e	


XMASS	


KamLand-­‐‑Zen	
 

RISP	


Jinping  undergnd.  
lab.	
 

IBS	
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Jinping  undergnd.  
lab.	
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Summary –Physics landscape in Asia-Pacific in 2020’s 

•  Future  accelerators  in  Asia-­‐‑Pacific	

•  Super  tau-­‐‑charm  factory  at  BINP	

•  BEPCII  continues  to  run  at  IHEP	

•  SuperKEKB:  high  luminosity  B  factory  at  KEK	

•  J-­‐‑PARC:  K,  m  and  n  program	

•  RISP  at  IBS  will  join  the  particle  physics  research.	


•  Future  non-­‐‑accelerator  facilities  in  Asia-­‐‑Pacific	

•  Daya  Bay  II  and  Jinping  lab.  in  China	

•  RENO-­‐‑50  and  Y2L  in  Korea	

•  INO  in  India	

•  SuperKamiokande  and  its  upgrade,  XMASS,  KamLand-­‐‑Zen,  and  many  more  
in  Japan	


•  Japanese  HEP  community  strongly  hopes  to  host  ILC,  and  making  all  
the  possible  efforts:  intensive  R&D  on  machine  and  detector,  site  
investigation,  organizational  issues  and  actions  to  get  understandings  of  
general  public  and  government.	


(Prof.  Masanori  Yamahuchi  -­‐‑  KEK)	
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