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Roadmap to fix CFS design 

(1) Reconfigure the lattice of ILC250 (Inj,DR,RTML,BC,ML,BDS)

(2) Reconfigure the tunnel & cavern design of ILC250

Create ILC250 lattices from TDR lattice, or by revision

Create ILC250 tunnels and caverns from ILC250 lattice revised design

Build several option of positron lattices

Build shield room design of beam dump and target in the tunnel design 

Build access tunnels design specific to the site

(3) Create 3D CAD design (the reference design) of ILC250

*Utility design shoud be done in parallel

*Lattice design is on-going by Beam Dynamics Group

*Waiting for Lattice design 

*Waiting for Lattice design 

In this presentation



ILC250 configuration review



Option A’

PM-8PM-10PM-12 PM+8 PM+10 PM+12

IR

cryomodules189 189 180 189

E gain (GeV)59.6 59.6 56.7 59.6

Ecm=250GeV
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e-inje+inj
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= e+ 132.7GeVe- 135.6GeV = 5.05.0

4950.26m 3489.0m 2361.46m 4795.2m2437.58m 2516m

Total tunnel length = 20549.5m

(20.5km)

module space 180 189 90 51189 18990 2451 24

+6.2%margin

module space margin 

for option A’, 35MV/m

module space margin 

for option A’, 35MV/m

SRF 35MV/mECM=250GeV

1049m space 1049m space



Damping Ring

Electron Linac

Positron Linac

North

IP

Total Accelerator tunnel length 

= 20,549.5m (20.5km)

Common to Option A, A’

ILC250 Accelerator tunnel

20.5km
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PM-8

PM-10

PM+8

PM+10

electron linac

positron linac

damping 

ring

Interaction Region

Total Accelerator tunnel length 

= 20,549.5m (20.5km)

AT-10： 1503m

AT-8： 691m

AT・DR (access point to DR)：763m

AT・DH (branch to detector hall)：693m

AT+8： 283m

AT+10： 943m
access tunnels   5

total length 4876m

Common to Option A, A’

Detector shaft    1

φ18m depth 75m

Utility shaft         1

φ10m depth 75m

Access Tunnels

Site-specific design of 

Access tunnels



Tunnel design for Kitakami Candidate Site (ILC250GeV 20.5km)
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Colliding point

Damping Ring
Electron Linac

Positron Linac

Rey.hori/KEK

Bird’s eye view of ILC in Kitakami candidate site
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Bird’s eye view of ILC in Kitakami candidate site

Rey.hori/KEK



9Rey.hori/KEK

Bird’s eye view of ILC in Kitakami candidate site

electron

positron



Plan of Interaction point

5GeV damping ring
Tunnel (3.2km)

Interaction Point (IP)

5GeV damping ring
Tunnel (3.2km)

Electron accelerator tunnel

Positron accelerator tunnel

Underground Detector Hall

Vertical Shaft

Surface IP canpus

Access tunnel

Access tunnel

electron

positron

Gantry Crane



surface design

IP area 78,500m2

154kV receive

66kV co-generation

LNG for 

co-generation

He compressor 

& tanks

154kV to 66kV Trans

Water chiller & pumps

Air intake/exhaust

IP detector assembly 

building

ILD&SiD detector preparation 

building computing building 

research building 

Plan of Interaction Point Campus at Surface

Gantry Crane



Plan of Surface-to-Underground access-tunnel

Access Tunnel (10% down-slope tunnel, 1km)

AcceleratorTunnel 

Underground Access Hall

Surface Access Station



surface design

access stations

16,600m2 5 area

Access Tunnel

Air intake/exhaust

Water chiller, 

tanks & pumps

He compressor & tanks

Temporary Crane

Plan of Access-station at Surface

Water chiller, pumps



Plan of Underground Access-Hall

14

cooling water, 

air-conditioning

Electric 

system

Liquid 

Helium

Utility hall

Cryomodule access entrance

Access tunnel

Main Linac tunnel



ILC250 beam dump review/update



Beam Dump

400kW 400kW

60kW

60kW

60kW

60kW

60kW

60kW

17MW 17MW

60kW 60kW

60kW 300kW

Change Request on beam dump in 2016 

was approved.

ILC-CR-0013  (Beam dump)

e-8  electron 10Hz dump 8MW



ILC-CR-0013  (Beam dump)



Main beam dump/ target room design

(given in the previous Fukuoka-WS)



Slide from N. Terunuma

(ALCW2018 Fukuoka)



Slide from N. Terunuma

(ALCW2018 Fukuoka)



Slide from N. Terunuma

(ALCW2018 Fukuoka)



Other dump room design



5 degree dump beam line

Inside Steel shield  6m-wide x 6m-height x 9m-long

Outside Concrete shield  3m thick,  outside size=12m-wide x 12m-height x 15m-long

Closed loop water cooling system in the front of shield Closed loop 

water cooling system

Beam dump shield

Dump Line

ML accelerator

Bend or kicker

Proposal of Dump-room other than Main dump

Klystron Gallery



Proposal of Dump-room other than Main dump

ML tunnel

5m + 15m

14m

25m
25m

25m

7.5m

3.75m

Dump room

with 4m thick concrete bed

Two-step extension for dump-line

4m

4m



Inside Steel shield  

6m-wide x 6m-height x 9m-long

Space for dump: 2m X 2m X 5m (inside of steel)

Outside Concrete shield  3m thick,  

outside size=12m-wide x 12m-height x 15m-long

Proposal of Dump-room other than Main dump

Build by Concrete-block

Build by Steel-block



Dump-room location in the accelerator

1

2
3

4

5

Yellow Marks are the location of Dumps



e+3: e+ BC1 tuneup dump

e+6: e+ BC2 tuneup dump

Positron 

turn 

around

Dump-room location in the accelerator

View 1

214m

1141m

*Dump room location will be fixed after the new-lattice design fixed



e+2: DR e+ extraction 

dump

e-5: e- Main dump

e-1: e- Source 

Tuneup dumpe+4: e+ BDS tuneup dump

Dump-room location in the accelerator

View 2

*Dump room location will be fixed after the new-lattice design fixed



e-2: DR e- extraction dump

e+5: e+ Main dump

e+7:

Photon dump

e-4: e- BDS tuneup dump

e+1: Source tuneup dump

Dump-room location in the accelerator

View 3

*Dump room location will be fixed after the new-lattice design fixed



e-7: Fast abort dump

e+ Target
e-4: e- BDS 

tuneup dump

Dump-room location in the accelerator

View 4

e-8: 10Hz e- dump

300m

826m 3448m
2665m

*Dump room location will be fixed after the new-lattice design fixed



e-6: e- BC2 tuneup dump

e-3: e- BC1 tuneup dump

Electron 

turn 

around

Dump-room location in the accelerator

View 5

214m

1141m

*Dump room location will be fixed after the new-lattice design fixed



1. ILC250 configuration review/update

2. ILC250 beam dump review/update

Summary

The conceptual designs of shield rooms are on-going,

Concept of Main dump room, positron target room were 

given in Fukuoka WS (N. Terunuma, Y. Morikawa),

Concept of other dump rooms are given in this talk.

The configulation of ILC250 (Lattice design) is on-going 

by beam dynamics group, expecting next year completion (K. Kubo).



End of slide


