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• Machine/ Physics reports from LCC to LCB
• Presentation at LCB
• ICFA statement / LCB conclusion report
• Scientist summary from Geoffrey TAYLOR (next ICFA chair)
• Recent topics at Japan (reported on last face-to-face TCMB) 



Recent status
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• LCB on August 9,2017: ILC staging report
• Internal cost review on Sep. 26, 2017: Positron, Lumi. @250GeV, SRF R&D
• (machine, physics reports submission to LCB/ICFA)
• LCB on Nov. 7: ILC staging discussion

Indico: https://indico.fnal.gov/event/15545/
• ICFA on Nov. 7: ILC staging discussion

http://icfa.fnal.gov/statements/
• ICFA statement: 

http://icfa.fnal.gov/wp-content/uploads/ICFA-Statement-Nov2017.pdf
• LCB Conclusion Report:

http://icfa.fnal.gov/wp-content/uploads/LCB-Short-Conclusion-Nov2017.pdf
• ICFA on Nov. 9: “Scientist Summary” by Geoffrey TAYLOR (next ICFA chair)

Indico: https://meetings.triumf.ca/indico/event/9/timetable/#20171109.detailed

https://meetings.triumf.ca/indico/event/9/timetable/#20171109.detailed


Machine/Physics report
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https://arxiv.org/abs/1710.07621https://arxiv.org/abs/1711.00568

I reported on last face-to-face TCMB on Oct.26.

https://arxiv.org/abs/1710.07621
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http://icfa.fnal.gov/meetings/
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Final report on the ILC 250 GeV cost

KEK/LCC

Shin MICHIZONO

• Positron production options

• Variants of the baseline (Options A/B/C)

• SRF R&D and resulting cost reduction

• Improvement of Luminosity

• Cost estimate for ILC 250 GeV
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-Positrons can be generated by increasing the undulator length from 147 m to 231 m.
-This longer undulator source of positrons is the new baseline for the ILC250GeV staging.
-Electrons lose ~3 GeV in the undulator and this is compensated by the main electron linac.
-Collision condition constraint should be satisfied at Undulator source.
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E-driven ILC Positron Source

-Different electron bunch patterns will be used (from undulator system).
-Beam pulses with ~480 ns duration (including ~66 bunches) will be accelerated in the
normal conducting linacs.
-The linacs will operate at 20 pulses every 200 ms, with inter-pulse intervals of 3.3 ms.
-The remaining 137 ms will be reserved for damping of positrons in the damping ring.
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Cost comparison and Luminosity upgrade
-No cost difference between accelerator components for the undulator and e-driven.
-Some cost reduction (of the order of a few ten’s of MILCU*) associated with the e-
driven system is expected, if the space for the timing constraint in the undualtor
scheme is omitted. 
-The undulator source will still be considered as the baseline source of positrons.
-However, an e-driven source of positrons can be adopted initially for ILC250 GeV and 
be replaced by undulator in future upgrades, depending on the technical maturity, 
because the e-driven source is safer for achieving design luminosity at low electron 
energies (~125 GeV) and has the big advantage that positron beam commissioning can 
be done without needing the full electron linac and damping ring.

-The basic change in the luminosity upgrade is the increase in the number of bunches 
from 1,312 to 2,625. 
-In the case of the e-driven, one more positron damping ring is required because beam-
loading compensation is difficult to realize with a 3-ns-wide bunch spacing. 
-The driving beam linac should be extended from 3 GeV to 4.8 GeV and the modulators 
of the driving linac and booster should be reinforced owing to longer beam pulse 
durations.

*The reference currency (the “ILCU”) is the United States dollar (USD) as of
January, 2012.
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Options for ILC250GeV

renamed

-Collision timing constraint is included.
-Energy reach margin is considered
(1) Module margin: 2.5% (3.1 GeV in each linac) to reach the target energy.
(2) Availability margin: 3% (3 RF units) for a cryomodule trip.
(3) Space margin: allow for more cryomodules to be installed in the future. 
At all times, 0.5% is required to compensate for cavity phase offset.
Total energy balance is 2% (=1.5%+0.5%) @TDR and 6% (=2.5%+3%+0.5%) @ILC250GeV.

TDR 
update: 

Options B, B’: 350 GeV 
tunnel 

Options A, A’: 250 GeV 
tunnel 

Damping Rings
Turnaround & 

Bunch compressors

Options C, C’: 500 GeV 
tunnel 
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cost reduction R&D

12

Preparation of niobium materials (processing 
for sheet fabrication and piping)

Direct slicing from ingot material

SRF cavity fabrication to ensure a high 
gradient and high Q (N-infusion)

New treatment to improve performance

Cavity chemical treatment

HF free chemical treatment

Power input coupler fabrication

Material (incl. coating) and Cu plating 
optimization

Total ~6% reduction at ILC250GeVTCMB on Nov.14,2017
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Improvement of Luminosity

ILC TDR is optimized for 500GeV CM.
Luminosity is re-optimized at 250GeV CM.
The luminosity is proportional to 𝑃𝐵/E x (𝛿𝐵𝑆 / 𝜀𝑛𝑦)

½

where  𝑃𝐵 is the beam power, 𝛿𝐵𝑆 the loss of energy associated with beamstrahlung, 
and 𝜀𝑛𝑦 the normalized vertical emittance. 

To increase 𝑃𝐵 is costly and to decrease 𝜀𝑛𝑦 requires tighter alignment tolerance of the 

main linac. 
Therefore, we choose to accept a larger 𝛿𝐵𝑆, which is still small (~1%) at 250 GeV. 
The best way to increase 𝛿𝐵𝑆 is to reduce the horizontal beam size at the IP by reducing 
the horizontal normalized emittance 𝜀𝑛𝑥. 
This is achieved by slightly changing the design of the damping rings (using longer dipole 
magnets in the arcs).
The resulting luminosity is 1.35 × 1034 /cm2/s at 250 GeV, a factor 1.65 higher than 
that for the TDR. 
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Results of cost estimate

e+/e-
collision

[GeV]

Tunnel
Space for

[GeV]

Value Total
(MILCU)

Reduction
[%]

TDR 250/250 500 7,980 0

TDR update 250/250 500 7,950 -0.4

Option A 125/125 250 5,260 -34

Option B 125/125 350 5,350 -33

Option C 125/125 500 5,470 -31.5

Option A’ 125/125 250 4,780 -40

Option B’ 125/125 350 4,870 -39

Option C’ 125/125 500 4,990 -37.5

The cost estimate is carried out with the ILCU (USD as of January, 2012).
RF unit cost and other unit cost is calculated from TDR. 
The staging cost is obtained by subtracting the decreased number of units. 
Reduced volume production effect and price fluctuation from 2012 are ignored because 
these depend on the different components.
Options A’/B’/C’ include the effect the cost reduction R&D.

Presentation at LCB



TCMB on Nov.14,2017 15

Results of cost estimate
The Value estimates broken down by the area systems. 
The cost reduction from the TDR is mainly coming from the main linac owing to the 
smaller SRF system and  shorter tunnel length. 
The difference from Option A to A’ results from the cost reduction R&D. 
Simple and empty tunnels are added to the upstream side in the case of Options B and C 
(B’ and C’), resulting in the cost difference between Options A, B, and C. 
“Common” consists of common parts in the ILC laboratory, such as the main campus, the 
main AC power station, general computing system (laboratory networking, e-mail system, 
business computers etc.), accelerator installation and control systems. 
These costs are saved due to the reduction of human resources and ML energy
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http://icfa.fnal.gov/statements/
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http://icfa.fnal.gov/wp-content/uploads/ICFA-
Statement-Nov2017.pdf
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http://icfa.fnal.gov/wp-content/uploads/LCB-
Short-Conclusion-Nov2017.pdf
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https://meetings.triumf.ca/indico/event/9/tim
etable/#20171109.detailed
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Recent topics

1. MEXT survey of the cost reduction R&D by new technology
In this fiscal year, KEK get a contract about "survey of cost reduction R&D" from MEXT. 
We will survey and make some study about cost reduction (like N-infusion) by this 
budget. 
The cost reduction session during LCWS2017 is helpful to this survey. 
The external advisory committee will check the survey and next advisory committee will 
be held on Nov.20. We will report R&Ds of Nb material, N-infusion, input coupler, and 
normal conducting linear collider (CLIC). 

2. KEK's re-estimate of staging cost at 2017 base 
After the endorsement of staging at ICFA seminar, we expect that MEXT advisory panel 
will be held to estimate the staging on the end of January or early Feburary. 
Since we will be probably asked the staging cost (when we will build ILC in Japan not 
2012 but 2017 base) at the panel , KEK has just started the re-estimate of the staging on 
2017 base in two months (before the coming advisory panel). 
Of course it is impossible to gather the new cost like GDE era, the accelerator will re-
estimate the typical items. 
Nb material, Nb cavity, input coupler, klystron In addition, we will check the items not 
included in TDR. 
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