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for the site 

dependent design



Change Request Register

Process working well, until we get to 
implementation! (Resources!)

ILC-EDMS D*1056505



CR-08: TDR Lattice 2015a release
• Lattice integration 
• Complete DR->Dump lattice 

now available 
‣ https://bitbucket.org/whitegr/

ilc-lattices/downloads 

‣ Is now become “TDR baseline” 
‣ base for next iteration of CRs 

‣ Still some tidying up 

‣ Not yet in EDMS 
‣ formal implementation 

(documentation) still to do 

‣ Basis for CFS site layout 
‣ modified for CR-04 (see later)

Approved 👍

https://bitbucket.org/whitegr/ilc-lattices/downloads


Baseline: ILC-2015A lattice
• Solid bases for future CRs 
• Already some [approved] work to do: 
‣ CR-02 [+06] FFS lattice update for L*=4.3 [+ IR BPM] 

‣ CR-04 ML tunnel extension (additional transport 
lines, see later) 

• Concept of “periodic baseline release” 
‣ Implementation of some/all outstanding CRs 

‣ Ideally once to twice a year 

‣ Depends on lattice design resource availability



CR-04: Tunnel Extension Approved 👍

Caveat: Increased cost (~100 MILC) must 
be saved elsewhere (→ shield wall?)

Impact on construction schedule not 
considered (no available resources) XFEL ⟨G⟩ ≥ 27 MV/m



CFS considerations

• BASELINE: Now we know how long the tunnel is (and where the IP is →CR-3) 
• Next step: Figure out where all the access halls go



Considerations and Constraints



Considerations and Constraints

The Challenge



Considerations and Constraints

The ChallengeMore flexible 
(ADI input)



Considerations and Constraints

The ChallengeMore flexible 
(ADI input)

$$$ Also 
Important



https://agenda.linearcollider.org/event/6779/

https://agenda.linearcollider.org/event/6779/


Cryogenics - TDR solution (Asian)
Everything Underground



Cryogenics - TDR solution (Asian)
Everything Underground — Doesn’t Work!



Cryogenics: Proposed solution
Move everything except 2K fridge to surface



Cryogenics: Proposed solution
Move everything except 2K fridge to surface

long 4k transfer 
line relative 
cheap and 
feasible
CR in preparation



Kitakami: The Challenge

T. Sanuki (Tohoku U.)



ARUP study - where to put the access tunnels

Tool developed for CERN (FCC)



Main Linac Tunnel Cross-Section

THE “GREAT” WALL

2ADI MeetingEwan Paterson  7/2/15

The Great Wall 
3.5m thick

Needed for 
these guys! 
(when beam on)

Based on “SLAC” 
“worst conceivable 
accident” criteria 

18MW continuous 
power deposition 

into a single “point”



Main Linac Tunnel Cross-Section

THE “GREAT” WALL

2ADI MeetingEwan Paterson  7/2/15

The Great Wall 
3.5m thick

Best Safety 
Solution: 

Don’t let them in!

Shielding still needed to 
protect equipment in 

service tunnel side and 
allow RF commissioning 

without beam. 

(dark current and x-rays)



Tending to option 2 ⇒ $$$ reduction (offset CR-04😀)



Why let them in in the first place?
Availability arguments

RDR/TDR: “two tunnels” cheaper than additional required linac overhead 
Klystron+modulator lifetimes now expected to be much higher (100k vs 40k hours)

“AVIALSIM” 
simulations



Understanding dark current losses



Understanding dark current losses

C. Adolphsen (SLAC)

LCLS-2



Central Region: Positron Source
• Work being undertaken by KEK ADI team 
• Focus now on 
‣ Systems layout for undulator source 

‣ Systems layout (integration) of proposed 300-Hz 
electron-driven source 

• Priority: CFS layout (required underground volume) 
• Goal: CR for CFS central region 
‣ which could support both sources in parallel 

‣ (Nick’s understanding) 

‣ Time scale: LCWS



Undulator source considerations:
• Linac hardware (NC, SC and quads) based on TDR 
• Tunnel in NC linac region 
• Distribution of refrigerator 
• Optics in undulator region with quads 
• Optics and loading compensation of energy 

compressor 
• Chicane for timing adjustment

“Before	
  studying	
  the	
  possible	
  tunnel	
  layout	
  for	
  
the	
  conven/onal	
  source,	
  the	
  tunnel	
  for	
  the	
  
undulator	
  source	
  must	
  be	
  discussed	
  in	
  some	
  
more	
  detail	
  than	
  in	
  the	
  TDR.”	
  -­‐K.	
  Yokoya

K. Yokoya. 
12th ADI FUZE 
meeting 



CFS for NC RF region
Note:  
Also now 
assuming 
Kamaboko-style 
tunnel for central 
region



Other (undulator-source) proposals



Other (undulator-source) proposals
Inclusion of path-length 
(timing) adjustment (0-68 cm)



Other (undulator-source) proposals

Move energy compressor RF

Inclusion of path-length 
(timing) adjustment (0-68 cm)



Other (undulator-source) proposals

Move energy compressor RF

40m NC rather than 5m SC 
rotator solenoid 
(cryo consideration)

Inclusion of path-length 
(timing) adjustment (0-68 cm)



Other (undulator-source) proposals

40m NC rather than 5m SC 
rotator solenoid 
(cryo consideration)

Ques/on:	
  
spin-­‐flip	
  for	
  polarised	
  positron	
  

Parallel	
  solenoid	
  line	
  needed?	
  
No	
  descrip+on	
  in	
  TDR	
  
[K.	
  Yokoya]	
  



300-Hz electron-drive source

5GeV s-band (NC) linac design still needs work 
More at POSIPOL 15 (Daresbury next week)



Damping Rings
• Happy to report activity at Cornell Univ. 
‣ Dave Rubin and Jim Shanks 

• Current focus: updating/consolidation DR parameters 
• Inclusion of 10-Hz 2625 bunch operation for high luminosity 
‣ not a formal TDR mode considered 

‣ CR in progress 
• Future studies 
‣ Lattice layout 

‣ Further beam dynamics and tuning studies 

‣ Spin tracking (is this needed?) 

‣ Injection / extraction studies (losses, stability)



Expected upcoming CRs
• New surface cryogenic layout    next CMB 
• ML tunnel cross-section reduction   LCWS15? 
‣ shield wall, no personnel access etc. 

• Central region CFS changes     LCWS15? 
‣ to accommodate new source layouts  

‣ including possible 300-Hz e-driven source

More? 
Watch this space



ADI Plenary sessions @ LCWS 2015
ILC$Plenaries$Strawman�
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Tues%3/11% Wed%4/11% Thurs%5/11%
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LC$Future$direc@ons$(with$
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$
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$
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$
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$

16.00$5>$18.00$ ILC$plenary;$
$

Positrons$
$

LC$Future$direc@ons$(with$
LC$school)$(40$min$slot)$

$
Plasmas$(lasers)$$Wim$

Leemans$?$
Plasmas$(par@cles)$–$

AWAKE$?$
$LC$requirements$–$Daniel$

Schulte$$
$

ILC$plenary;$
$
$

Change$Management$
Board$



Last thoughts (for today)
• Site dependent design moving forward 
‣ despite ridiculously low international resources 

‣ KEK team playing a central design role 
• CM keeping is all honest, involved and informed 
‣ Now our “primary” project management tool 

• Several major CRs on their way 
• Implementation phase is “lagging” 
‣ again due to resources 

‣ BUT the baseline decisions are important


