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2.	
  ILC,	
  Post-­‐OrganizaJon	
  and	
  AcJviJes	
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Issues	
  to	
  prepare	
  for	
  ILC	
  RealizaJon	

Themes	
 Issues/Subjects	
 Global	
  CooperaJon/work-­‐sharing	


ADI	
 Acc.	
  Parameter	
  op)miza)on	
  &	
  eng.	
  
Design	
  Change	
  Management	
  (CM)	


LCC-­‐ILC-­‐ADI	
  to	
  take	
  a	
  central	
  role	
  with	
  
global	
  coopera)on	
  	


SRF	
 Mass-­‐produc)on	
  &	
  Tes)ng	
  technology	
  
à	
  Hub-­‐lab	
  funcJoning	
  to	
  be	
  balanced	
  	
  
Stabiliza)on	
  of	
  the	
  performance	


TTC	
  Collab.,	
  as	
  a	
  worldwide	
  community	
  
-­‐	
  KEK-­‐STF:	
  Hub-­‐Lab	
  func)on	
  	
  
-­‐	
  EXFEL:	
  mass	
  produc)on	
  and	
  tes)ng	
  
-­‐	
  LCLS	
  :	
  mass	
  produc)on	
  and	
  tes)ng	
  	


Nano-­‐beam	
 Ultra	
  low	
  emibance,	
  	
  
Nano-­‐beam,	
  and	
  the	
  stability	
  	
  	


ATF	
  Collab.,	
  as	
  a	
  worldwide	
  community	
  	
  	
  
-­‐  KEK-­‐ATF	
  to	
  be	
  maximized	
  in	
  use,	
  as	
  a	
  

globalyl	
  unique	


CFS	
 Site-­‐specific	
  CFS	
  design,	
  env.	
  assess.	
  	
  
General	
  plan,	
  eng.	
  Design,	
  drawings	
  

JP-­‐CFS	
  to	
  serve	
  a	
  central	
  role	
  in	
  
coopera)on	
  with	
  global	
  experts.	
  	


Management	
 Prepara)on	
  for	
  the	
  int’l	
  ILC	
  laboratory	
 A	
  main	
  Issue	
  for	
  the	
  ILC	
  to	
  be	
  prepared	
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B. List, Design Integration and 
Configuration Management  

Change	
  Management:	
  The	
  Basic	
  Path	
  

07.10.14 6	
  

Propose Review Decide Implement 
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•  ObjecJves:	
  :	
  
‒  Further	
  op)mize	
  the	
  ILC	
  accelerator	
  design	
  parameters,	
  assuming	
  a	
  site	
  model	
  in	
  Japan,	
  and	
  to	
  seek	
  

for	
  the	
  best	
  cost-­‐effec)ve	
  construc)on,	
  

•  Process	
  for	
  the	
  Change	
  Management:	
  
‒  Changes	
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ILC	
  Accelerator	
  Design:	
  Post-­‐TDR	
  Updates	
  	


Propose	
  
(Creator)	
  	


Review	
  	
 Decide	
 Implement	


CR-­‐001	
 Add	
  return	
  “Dogleg”	
  to	
  target	
  by-­‐
pass	
  	
  

2014/08/27	
  
	
  	
  (K.Yokoya)	


done	
 Rejected	


CR-­‐002	
 Adapt	
  equal	
  L*	
  for	
  both	
  detectors	
 2014/09/02	
  
	
  	
  (G.	
  White)	


done	
 Differed	
  to	
  
Review	
  Panel	


L*	
  to	
  be	
  sebled	
  
to	
  ~	
  4	
  m	


CR-­‐003	
 Detector	
  hall	
  with	
  ver)cal	
  shaD	
  
access	


2014/09/16	
  
	
  	
  (K.	
  Buesser)	
  	


done	
 Accepted	
 In	
  progress	


CR-­‐004	
 Extension	
  of	
  the	
  e-­‐e+	
  ML	
  tunnels	
  by	
  
about	
  1.5	
  km	
  	


2014/12/18	
  
	
  	
  (N.	
  Walker)	
  	


In	
  progress	


CR-­‐005	
 …	


15/07/10	
   ILC	
  Progress	
  aDer	
  TDR	
  



3.	
  The	
  Preferred	
  Site	

•  Process	
  to	
  reach	
  the	
  preferred	
  site	
  

	
  
1999:	
  	
  more	
  than	
  10	
  candidates	
  in	
  Japan	
  
2010:	
  two	
  candidates,Kitakami	
  and	
  Sefuri,	
  remain	
  
2013;	
  Kitakami	
  as	
  “the	
  preferred	
  site”	
  	
  

•  The	
  selec)on	
  reached	
  by	
  the	
  high-­‐energy	
  physics	
  
community,	
  and	
  approved	
  by	
  the	
  interna)onal	
  expert	
  
commibee	
  and	
  by	
  the	
  LCC	
  collabora)on.	
  	
  	
  

•  No	
  formal	
  discussion/decision	
  made	
  yet	
  by	
  the	
  
Japanese	
  government	
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4.	
  Geological	
  Survey	
  and	
  Civil-­‐
engineering	
  Studies	
  	


•  Design	
  changes	
  and	
  further	
  studies	
  according	
  to	
  the	
  
preferred	
  site	
  assumed	
  as	
  a	
  working	
  model.	
  	
  
–  CR-­‐0003:	
   	
  	
  

•  Detector	
  hall	
  with	
  ver)cal	
  shaD	
  access	
  
–  CR-­‐0004: 	
  	
  

•  Extension	
  of	
  the	
  e-­‐	
  and	
  e+	
  main	
  linac	
  tunnels	
  approximately	
  1.5	
  
km	
  	
  

–  Under	
  study:	
  	
  
•  Shielding	
  wall	
  in	
  ML	
  tunnel	
  to	
  be	
  thinner,	
  with	
  assuming	
  no	
  human	
  
access	
  to	
  the	
  ML	
  u)lity	
  are	
  during	
  beam	
  opera)on	
  	
  

•  Development	
  of	
  a	
  soDware	
  for	
  tunnel	
  layout	
  
op)miza)on	
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Change	
  Request:	
  CR-­‐0003	
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CR-­‐004:	
  Timing	
  Issue	

Machine	
  Footprint	
  	
  
•  Timing	
  constraints	
  
	
  	
  	
  	
  	
  	
  (	
  L1	
  +	
  L2	
  +	
  L3	
  )	
  –	
  L4	
  =	
  n	
  x	
  CDR	

	


•  TDR	
  values	
  give	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  (	
  L1	
  +	
  L2	
  +	
  L3	
  )	
  –	
  L4	
  =	
  9	
  x	
  CDR	
  +	
  294m	
  

•  It	
  is	
  possible	
  to	
  adjust	
  the	
  value	
  either	
  by	
  
–  Shortening	
  the	
  BDS	
  by	
  ~150m,	
  or	
  by	
  	
  
–  Expanding	
  the	
  DR	
  circumference	
  by	
  ~30m	
  

•  This	
  will	
  nearly	
  keep	
  the	
  TDR	
  layout	
  
•  But	
  no	
  margin	
  for	
  500GeV,	
  no	
  way	
  to	
  reach	
  550GeV	


15/07/10	
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Physics	
  Issue	

•  TDR	
  Design	
  :	
  Maximum	
  energy	
  	
  ECM=500GeV	
  	
  
ü Decided	
  before	
  the	
  discovery	
  of	
  Higgs	
  at	
  ~125GeV	
  

•  500GeV	
  is	
  close	
  to	
  the	
  threshold	
  of	
  e+	
  e-­‐	
  à	
  t	
  t	
  H	
  at	
  ECM=475GeV	
  
•  ECM~550GeV	
  is	
  preferable	
  for	
  measuring	
  top-­‐Yukawa	
  coupling	
  

•  The	
  cross-­‐sec)on	
  at	
  550GeV	
  is	
  factor	
  ~4	
  larger	
  than	
  at	
  500GeV	


Parameter	
  Group	
  report	
  (Oct.2014)	


2014/12/4	
  ADI-­‐CFS	
  Yokoya	




Change	
  Request:	
  CR-­‐0004	
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Change	
  Request:	
  in	
  preparaJon	
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5.	
  Accelerator	
  Hardware	
  Design	
  and	
  
Development,	
  Updates	


•  “Value	
  engineering”,	
  where	
  the	
  different	
  systems	
  are	
  
op)mized	
  to	
  reduce	
  cost.	
  	
  
–  SRF	
  cavity/cryomodule	
  design	
  and	
  integra)on	
  most	
  
aben)oned.	
  	
  	
  

	
  
5.1	
  SRF	
  cavity/cryomodule	
  design	
  and	
  integra)on	
  

•  Superconduc)ng	
  material,	
  cavity,	
  and	
  magne)c	
  shield	
  
•  Cavity	
  integra)on	
  with	
  power	
  couplers	
  and	
  tuners	
  

5.2	
  Power	
  system,	
  industrializa)on	
  of	
  K.	
  Modulators	
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ILC	
  Accelerator	
  in	
  TDR	
  
Damping Rings Polarised electron 

source 

E+ source 

Ring to Main Linac (RTML) 
(including  
 bunch compressors) 

e- Main Linac 

e+ Main Linac 

Parameters � Value �

C.M.	
  	
  Energy� 500	
  GeV�

Peak	
  luminosity� 1.8	
  x1034	
  cm-­‐2s-­‐1�

Beam	
  Rep.	
  rate� 5	
  Hz �

Pulse	
  dura)on � 0.73	
  ms �

Average	
  current	
  � 	
  5.8	
  mA	
  (in	
  pulse) �

FF	
  beam	
  size	
  (y)	
  � 5.9	
  nm �

E	
  gradient	
  in	
  SCRF	
  
acc.	
  cavity�

31.5	
  MV/m	
  +/-­‐20%	
  
Q0	
  =	
  1E10�

16	


Demonstrated	
  in	
  TDR	
  	
  	


Progress	
  in	
  2014	
  	
  	


15/07/10	
 ILC	
  Progress	
  aDer	
  TDR	




-­‐  Sources	
  (e-­‐,	
  e+)	
  :	
  	
  
-­‐  Damping	
  Ring	
  	
  (DR):	
  	
  
-­‐  Beam	
  Transport	
  to	
  ML	
  	
  (RTML）:	
  
-­‐  Main	
  Linace	
  (ML）：SCRF	
  Technology	
  
-­‐  Beam	
  Delivery	
  System	
  (BDS）	
  

main linacbunch
compressor

damping
ring

source

pre-accelerator

collimation

final focus

IP

extraction
& dump

KeV

few GeV

few GeV
few GeV

250-500 GeV

Key Technologies to realize ILC   

SRF Technology： 
High G and Power saving 

Nano beam technology： 
Ultra Low-Emittance Beam 

17	
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SRF	
  Main	
  Linac	
  Parameters,	
  Demonstrated	
  

CharacterisJcs	
   Parameter	
   Unit	
   Demonstrated	
  
Average	
  accelera)ng	
  gradient	
   31.5	
  (±20%)	
   MV/m	
   DESY,	
  	
  

FNAL,	
  	
  JLab,	
  Cornell,	
  
KEK,	
  	
  

Cavity	
  Q0	
   1010	
  

(Cavity	
  qualifica)on	
  gradient	
   35	
  (±20%)	
   MV/m)	
  

Beam	
  current	
   5.8	
   mA	
   DESY-­‐FLASH,	
  KEK-­‐STF	
  

Number	
  of	
  bunches	
  per	
  pulse	
   1312	
   DESY	
  

Charge	
  per	
  bunch	
   3.2	
   nC	
  

Bunch	
  spacing	
   554	
   ns	
  

Beam	
  pulse	
  length	
   730	
   ms	
   DESY-­‐FLASH,	
  	
  
KEK-­‐STF	
  

RF	
  pulse	
  length	
  (incl.	
  fill	
  )me)	
   1.65	
   ms	
   DESY-­‐FLASH,	
  	
  
KEK-­‐STF,	
  FNAL-­‐ASTA	
  

Efficiency	
  (RFàbeam)	
   0.44	
  

Pulse	
  repe))on	
  rate	
   5	
   Hz	
   DESY,	
  KEK	
  

FF	
  beam	
  size	
  (y)	
  	
   5.9	
  	
   nm	
   Closing	
  at	
  KEK-­‐ATF	
  

Peak	
  beam	
  power	
  per	
  cavity	
  at	
  31.5	
  MV/m	
   190	
   kW	
  
18	
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Technical	
  Highlights	
  in	
  2014	
  	
  	


•  Nano-­‐beam	
  	
  
‒  ATF2:	
  reached	
  44	
  nm	
  at	
  the	
  final	
  focus,	
  closing	
  the	
  primary	
  goal	
  of	
  37	
  nm	
  

‒  Corresponding	
  to	
  7	
  nm	
  at	
  the	
  ILC	
  energy	
  (250	
  GeV/beam)	
  with	
  the	
  goal	
  of	
  6	
  nm	
  	
  	
  

•  SRF	
  	
  
‒  EXFEL:	
  exceeded	
  75	
  %	
  (	
  400/800)	
  cavity	
  produc)on,	
  and	
  >	
  40	
  %	
  (40/100	
  )	
  cryomodule	
  

assembly	
  and	
  test	
  	
  	
  	
  	
  	
  	
  
‒  Fermilab-­‐ASTA:	
  reached	
  the	
  ILC	
  specifica)on	
  gradient	
  
‒  SLAC-­‐LCLS:	
  	
  started	
  the	
  project	
  in	
  consor)um	
  with	
  the	
  US	
  SRF	
  laboratories	
  	
  
‒  KEK-­‐STF2:	
  completed	
  CM1+CM2a	
  installa)on	
  into	
  the	
  beam	
  line	
  	
  	
  

•  Accelerator	
  Design	
  and	
  IntegraJon	
  (ADI)	
  
‒  LCC:	
  processed	
  Post-­‐TDR	
  design	
  update	
  with	
  a	
  model-­‐site	
  assump)on	
  	
  

‒  Common	
  L*	
  for	
  both	
  detectors	
  of	
  ILD	
  and	
  SiD	
  
‒  Ver)cal	
  access	
  at	
  Detector	
  Hall	
  at	
  IR	
  points	
  
‒  Extension	
  of	
  ML	
  tunnel	
  for	
  op)mizing	
  e+e-­‐	
  collision	
  )ming	
  and	
  for	
  redundancy	
  of	
  ML	
  SRF	
  

cavity	
  gradient	
  integra)on	
  	
  	
  	
  
‒  LCC:	
  is	
  con)nuing	
  to	
  seek	
  for	
  poten)al	
  cost	
  saving	
  in	
  balance	
  to	
  necessary	
  increase	
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IPAC14:	
  Courtesy:	
  H.	
  Weise	


EXFEL:	
  1/20	
  Scale	
  Project	
  on	
  going,	
  Industrializa)on	
  being	
  verified	
  !!	
  
800	
  Cavi)es	
  under	
  produc)on	
  (at	
  RI,	
  Zanon)	
  ,	
  and	
  	
  
assembled	
  /	
  Tested	
  at	
  CEA-­‐Saclay,	
  DESY	
  	


SC	
  Linac	
  (~	
  1	
  km)	
  	


20	


15/07/10 ILC Progress after TDR 



XFEL	
  VerJcal	
  Test	
  Results	
  and	
  extrapolaJon	
  to	
  ILC,	
  	
  N.	
  Walker(DESY)	
  XFEL	
  caviJes	


LCWS14,	
  Belgrade	


21 
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CM2	
  reached	
  <31.5	
  MV/m	
  >	
  at	
  Fermilab	
  in	
  2014	
  

Cryomodule	
  	
  test	
  at	
  Fermilab	
  
reached	
  <	
  3.15	
  >	
  MV/m,	
  
exceeding	
  ILC	
  specifica)on	
  

22 

Cavity	
  	
 Gradient	
  
	
  (MV/m)	


1	
 31.9	
  	


2	
 30.8	


3	
 31.8	


4	
 31.7	


5	
 31.5	


6	
 31.3	


7	
 31.6	


8	
 31.4	
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Plug-­‐compaJble	
  CondiJons	
  	
  	
  

Plug-compatible interface established 

Item � VarieJes � Baseline �

Cavity	
  shape� TESLA	
  /	
  LL � TESLA	
   �

Length � Fixed �

Beam	
  pipe	
  flange� Fixed �

Suspension	
  pitch � Fixed �

Tuner � Blade/	
  
Slide-­‐Jack�

Blade�

Coupler	
  flange	
  	
  
(cold	
  end) �

40	
  or	
  60� 40	
  mm �

Coupler	
  pitch � Fixed �

He	
  –in-­‐line	
  joint� Fixed �
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S1-Global hosted at KEK:  
Global cooperation to demonstrate  SCRF system	
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  aDer	
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DESY, FNAL, Jan., 2010	


INFN 
and  
FNAL 
Feb.  
2010	


FNAL & INFN, July, 2010	


DESY, May, 2010	
March, 2010	
 June, 2010 ~ 	


DESY, Sept. 2010	




Value	
  Engineering	
  of	
  SRF	
  
S1-­‐Global,	
  demonstraJon	
  of	
  various	
  cavity	
  integraJon	
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Motivation 

40mm	
 60mm	


DESY/FNAL Cavity Package	
 KEK Cavity Package	


TTF3 Coupler	
 STF2 Coupler	


In view of “Plug compatibility”, the use of STF2 coupler should be evaluated for 40mm diameter.	


What is the most simple way for this change?	

26	
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Longitudinal	
  ConfiguraJon	
  Difference	
  of	
  
Cavity	
  IntegraJon	
  in	
  ILC	
  and	
  EXFEL	


15/07/10	
 ILC	
  Progress	
  aDer	
  TDR	
 27	




A	
  Possible	
  Cavity	
  IntegraJon	
  
opJmizaJon	
  for	
  the	
  ILC	
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6.	
  Layout	
  updates	
  for	
  accelerator/
associated	
  systems	


6.1	
  Final	
  focus	
  layout	
  
–  CR-­‐0002:	
  	
  

•  Baseline	
  op)cs	
  to	
  provide	
  for	
  a	
  single	
  FFS	
  L*	
  (QD0	
  exit-­‐IP	
  distance)	
  
op)cs	
  configura)on	
  	
  

6.2	
  Positron	
  produc)on	
  
–  Under	
  study:	
  

•  A	
  conven)onal	
  (electron	
  driven)	
  positron	
  source	
  	
  
•  A	
  change	
  request	
  in	
  prepara)on	
  for	
  the	
  “beam	
  delivery	
  system	
  tunnel	
  
layout”	
  

6.3	
  Cryogenics	
  System	
  
–  Under	
  study:	
  	
  

•  A	
  change	
  request	
  in	
  prepara)on	
  for	
  the	
  “Cryogenics	
  layout	
  update”.	
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CR-­‐002:	
  	
  	
  Equalize	
  L*	
  for	
  both	
  Detectors	
  
T.	
  Okugi	
  

30	
  

L*=4.1m Optics 
Tools: MADX, MAPCLASS, SAD, Lucretia 

• Have optics solutions for E
CM

 = 250 GeV with improved collimation 

performance by powering front halves of QF1 & QD0 magnets only. 

• Tuning performance driven by QD0->QF1 distance 

– Prefer QF1 closer to QD0, also shorter QF1 

QF1A QF1B QD0A QD0B 

IP 

L*=4.1m 

L* (QF1) = 9.5m or 9.1m? 

L(QF1m) <2m? 
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Change	
  Request:	
  in	
  preparaJon	
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7.	
  IntegraJon	
  and	
  Test	
  FaciliJes	
  	


•  SLAC,	
  Fermilab,	
  and	
  JLab	
  (US)	
  

•  DESY	
  (Germany)	
  	
  
•  CEA-­‐IRFU	
  and	
  CNRS-­‐LAL	
  (France)	
  

•  IHEP	
  and	
  Peking	
  University	
  (China)	
  
•  RRCAT	
  and	
  IUAC	
  (India)	
  
•  KEK	
  (Japan)	
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空洞・CMの製造および性能試験・プロセス	
  

A. Yamamoto, 15/02/16 33 

Purchasing Material/Sub-component 

Manufacturing Cavity：機械加工 	


Processing Surface：表面処理	


Assembling LHe-Tank ：組み立て 

Qualifying Cavity, 100 %：性能評価 

Cryomodule Assembly:: CM 組立 

ILC の準備状況 

Cavity String Assembly：多連空洞組立	


Qualifying CMs, 33 + 5 %：CM性能評価 

9"cell&cavi*es�

HOM&coupler&

HOM&coupler&
&

Input&coupler&�

Frequency&tuner�

LHe&tank�Beam&pipe�Two"phase&He&&
pipe�

16,024	
  台	
  x	
  1.1	
  

1,855	
  台	
  



	
  CooperaJon	
  of	
  Hub-­‐Labo	
  and	
  industry	
  	


Hub-­‐laboratories	
  responsible	
  to	
  
regional	
  procurements	
  to	
  be	
  open	
  
for	
  any	
  world-­‐wide	
  industry	
  
parJcipaJon	
  	
  
	


Regional	
  
Hub-­‐Lab:	
  
E,	
  &	
  …	
  	


Regional	
  
Hub-­‐Lab:	
  

A	
  	


Regional	
  
Hub-­‐Lab:	
  

B	
  	


Regional	
  
Hub-­‐Lab:	
  

D	
  	


World-­‐wide	
  
Industry	
  responsible	
  to	
  

‘Build-­‐to-­‐Print’	
  
manufacturing	
  

ILC	
  Host-­‐Lab	
  	


Regional	
  Hub-­‐Lab:	
  
C:	
  responsible	
  to	
  	
  

HosJng	
  System	
  Test	
  	
  
and	
  Gradient	
  
Performance	
  

Technical	
  Coordina)on	
  
for	
  Lab-­‐Consor)um	
  	
  

:	
  Technical	
  	
  
	
  	
  	
  coordina)on	
  link	
  	
  
:	
  Procurement	
  link	
  	


- Manufacturing 	

     by Industry	

- Qualification 	

     by Hub-lab	
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 SRF	
  FaciliJes	
  anJcipated	
  for	
  Hub/ConsorJum	
  	
  	
  

AMTF	
  @DESY/E-­‐XFEL,	
  CM	
   STF-­‐CFF	
  @	
  KEK	
   ASTA	
  @	
  FNAL,	
  TEDF	
  @	
  	
  JLab	
  

FNAL/ILCTA,	
  ANL	
  
Cornell	
  

JLAB	
  
KEK	
  

DESY,	
  E-­‐XFEL	
  

SLAC,	
  	
  LCLS-­‐II	
  
CEA-­‐Saclay,	
  LAL	
  	
  

IHEP,	
  PKU	
  

RRCAT	
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Directions Transportation JLab Site Map

Accomodations Schedule a Tour International Visitors

An overhead view of Jefferson Lab. To the right is the racetrack outline of the lab's  accelerator,
while at the bottom right the lab's experimental halls are visible as three round mounds. The two
white buildings (center) are part of the TEDF, now under construction. The white building to the
left is the EEL building.

 

A D D I T I O N A L    L I N K S:

 

 

VISITING JEFFERSON LAB
Jefferson Lab is located in Newport News on the
southeastern coast of Virginia in an area known as
Hampton Roads.

Situated between Norfolk and Williamsburg, Newport
News is easily accessible by air, automobile and train.

Jefferson Lab is one of 17 national laboratories funded by
the U.S. Department of Energy. It is a user facility,
meaning its unique research tools are available to
scientists and college students from around the world.

Currently, more than 1,300 users are engaged in research
at the lab. Jefferson Lab also has more than 800
employees and contractors, who share work space and
research facilities with users on the lab’s 206-acre
campus.

The lab is managed and operated by Jefferson Science
Associates, LLC, a partnership between the Southeastern
Universities Research Association (SURA) and Computer
Sciences Corporation (CSC).

For the public, Jefferson Lab holds an Open House every
other year - opening many of its unique work and research
areas. The last Open House took place on Saturday, May
17 2014.

To schedule a tour and see open tour dates click here.

 

 

-- Visiting JLab

TRIUMF	
  



8.	
  The	
  Scale	
  of	
  a	
  Hub-­‐laboratory	
  for	
  
SRF	
  Cavity/CM	
  ProducJon	


The	
  responsibili?es	
  are:	
  
•  recep)on	
  and	
  QA	
  of	
  Niobium	
  raw	
  material	
  and	
  dispatch	
  to	
  cavity	
  

manufacturers;	

•  follow-­‐up	
  of	
  cavity	
  manufacturing;	

•  cold	
  tests	
  of	
  all	
  cavi)es;	

•  follow-­‐up	
  of	
  coupler	
  fabrica)on;	

•  condi)oning	
  of	
  couplers	
  and	
  delivery	
  to	
  cryomodule	
  assembly	
  firm;	

•  follow-­‐up	
  of	
  cryomodule	
  assembly;	

•  tes)ng	
  of	
  complete	
  cryomodules	
  -­‐	
  the	
  TDR	
  assumes	
  that	
  38%	
  (5	
  %	
  

for	
  the	
  pre-­‐series,	
  and	
  33	
  %	
  of	
  the	
  series	
  produc)on)	
  	
  will	
  be	
  tested	
  
cold;	


•  maintain	
  a	
  data	
  baseand	
  documenta)on	
  of	
  the	
  whole	
  produc)on;	

•  packing	
  and	
  delivery	
  of	
  complete	
  cryomodules	
  ready	
  for	
  installa)on	
  

to	
  the	
  ILC	
  site.	
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Comparison	
  of	
  E-­‐XFEL	
  producJon	
  
with	
  that	
  of	
  ILC	
  producJon	
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Experiences	
  from	
  EXFEL	
  and	
  	
  
ExtrapolaJon	
  to	
  ILC	
  	
  	


EXFEL	
  experiences:	
  	
  
•  Cavity	
  produc)on	
  and	
  tes)ng	
  of	
  cavi)es	
  and	
  CMs	
  at	
  DESY	
  requires	
  56	
  	
  FTE/year	
  (av.),	
  

–  	
  and	
  in-­‐kind	
  contribu)on	
  from	
  Poland	
  (IFJ-­‐PAN)	
  about	
  26	
  persons	
  	
  [82].	
  	
  

•  CM	
  assembly	
  follow-­‐up	
  at	
  CEA-­‐Saclay	
  requires	
  about	
  12	
  FTE/year,	
  and	
  	
  
–  and	
  industrial	
  subcontractor	
  of	
  34	
  persons	
  [83],	
  and	
  
–  It	
  should	
  be	
  noted	
  that	
  the	
  averaged	
  CM	
  produc)on/assembly	
  rate	
  has	
  been	
  reaching	
  1.25	
  module/

week	
  (one	
  cryomodule	
  /	
  4	
  days,	
  since	
  Jan.	
  2015,	
  aDer	
  many	
  months	
  of	
  efforts.	
  	
  
–  It	
  would	
  support	
  the	
  ILC	
  cryomodule	
  assembly	
  rate	
  to	
  be	
  sufficiently	
  reliable.	
  	
  

•  Coupler	
  follow-­‐up	
  and	
  condi)oning	
  requires	
  about	
  6	
  people	
  [84].	
  	


ExtrapolaJon	
  to	
  ILC	
  (hub-­‐laboratories)	
  	
  
•  Rhe	
  increased	
  weekly	
  rate	
  would	
  require	
  more	
  people,	
  notably	
  for	
  cavity	
  tes)ng.	
  	
  
•  It	
  is	
  es)mated	
  that	
  200	
  ~	
  250	
  FTE/year	
  will	
  be	
  required	
  	
  

–  including	
  administra)ve	
  staff	
  (~20%),	
  for	
  SRF	
  cavity	
  and	
  cryomodule	
  prepara)on	
  and	
  qualifica)on	
  
work,	
  at	
  a	
  hub	
  laboratory,	
  before	
  delivery	
  to	
  the	
  ILC	
  host	
  laboratory.	
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9.	
  Project	
  ImplementaJon	
  Plan	


•  A	
  new	
  and	
  comprehensive	
  report	
  dealing	
  with	
  
issues	
  such	
  as	
  governance,	
  funding	
  models,	
  
host	
  responsibili)es	
  etc.	
  is	
  currently	
  being	
  
reviewed	
  by	
  LCB.	
  	
  

•  A	
  preliminary	
  copy	
  of	
  this	
  report	
  is	
  available	
  
on	
  request;	
  the	
  final	
  version	
  is	
  expected	
  by	
  
the	
  summer	
  of	
  2015	
  [85].	
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10.	
  Further	
  Preparatory	
  Work	
  (1)	

10.1	
  	
  General	
  

–  It	
  is	
  an)cipated	
  that	
  prepara)on	
  (w/	
  appropriate	
  funding)	
  will	
  take	
  about	
  4	
  years	
  
10.2	
  	
  SRF	
  technology	
  

–  Nb	
  material,	
  cu�ng	
  sheet	
  from	
  Ingot	
  w/	
  control	
  grain	
  size	
  
–  Tuner	
  in	
  coopera)on	
  w/	
  LCLS-­‐II	
  
–  Coupler	
  value	
  engineering	
  w/	
  simplified	
  structure	
  and	
  new	
  ceramic	
  w.	
  op)mized	
  

process	
  of	
  CM	
  assembly.	
  	
  
–  Long	
  term	
  effort	
  for	
  further	
  gradient	
  to	
  scope	
  1	
  TeV	
  upgrade,	
  	
  

•  Hydro-­‐forming	
  w/	
  seamless	
  Nb	
  cylilnder,	
  or	
  Cu	
  cylinder	
  followed	
  by	
  surface	
  
coa)ng	
  w/	
  Nb.	
  	
  

•  High-­‐Q	
  realiza)on	
  w.	
  new	
  surface	
  treatment	
  or	
  doping	
  technology	
  
–  Mi)ga)on	
  of	
  degrada)on	
  during	
  the	
  process	
  of	
  the	
  CM	
  assembly	
  	
  

10.3	
  	
  Modulator	
  industrializa)on	
  for	
  SRF	
  	
  
–  Demonstra)on	
  of	
  the	
  industrial	
  manufacturing	
  and	
  long-­‐term	
  reliability	
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10.	
  Further	
  Preparatory	
  Work	
  (2)	

10.4	
  	
  Test/Qualifica)on	
  infrastructure	
  at	
  KEK	
  

–  Full	
  prototype	
  cryomodules	
  under	
  high	
  power	
  in	
  which	
  a	
  beam	
  can	
  be	
  
accelerated	
  must	
  be	
  completed	
  with	
  the	
  highest	
  priority.	
  	
  

–  An	
  assembly	
  and	
  cryogenic-­‐test	
  hall	
  at	
  KEK	
  must	
  be	
  equipped	
  with	
  the	
  en)re	
  
infrastructure	
  necessary	
  for	
  integra)ng	
  full	
  CMs	
  and	
  for	
  tes)ng,	
  to	
  
demonstrate	
  the	
  capability	
  of	
  series	
  produc)on	
  rate.	
  	
  

10.5	
  	
  Nano-­‐beam	
  technology	
  

–  The	
  effort	
  at	
  the	
  accelerator	
  test	
  facility	
  (ATF)	
  at	
  KEK	
  must	
  be	
  con)nued	
  to	
  
achieve	
  the	
  technical	
  goals	
  of	
  both	
  the	
  beam	
  size	
  and	
  the	
  stability	
  at	
  the	
  final	
  
focus,	
  providing	
  sufficient	
  opera)onal	
  margin.	
  	
  

10.6	
  	
  Positron	
  produc)on	
  

–  The	
  positron	
  source	
  is	
  challenging.	
  Further	
  effort	
  must	
  be	
  put	
  into	
  the	
  
undulator-­‐based	
  design	
  including	
  the	
  convertor	
  target.	
  In	
  parallel	
  an	
  
alterna)ve	
  design	
  using	
  conven)onal	
  means	
  (which	
  will	
  exclude	
  polarised	
  
positrons)	
  must	
  be	
  pursued	
  as	
  a	
  backup	
  solu)on.	
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11.	
  Summary	
  	

•  The	
  ILC	
  technical	
  design	
  is	
  now	
  being	
  adapted	
  to	
  the	
  preferred	
  candidate	
  

site.	
  Changes	
  in	
  layout	
  are	
  being	
  managed	
  by	
  a	
  rigorous	
  change-­‐control	
  
procedure.	


•  Series	
  produc)on	
  of	
  cavi)es	
  for	
  the	
  European	
  XFEL	
  has	
  shown	
  that	
  
cavi)es	
  can	
  be	
  mass-­‐produced	
  in	
  industry	
  with	
  a	
  performance	
  well	
  above	
  
XFEL	
  requirements	
  and	
  close	
  to	
  that	
  needed	
  for	
  the	
  ILC.	


•  A	
  number	
  of	
  technical	
  developments	
  are	
  under	
  way	
  with	
  a	
  view	
  to	
  further	
  
reducing	
  the	
  ILC	
  cost.	
  This	
  work	
  must	
  con)nue	
  through	
  the	
  preparatory	
  
stage	
  for	
  ILC	
  construc)on	
  once	
  resources	
  become	
  available.	
  	
  

•  A	
  summary	
  of	
  the	
  design	
  updates	
  and	
  of	
  the	
  further	
  preparatory	
  work	
  
needed	
  is	
  shown	
  in	
  tabular	
  form	
  in	
  the	
  Appendix.	
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