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ILC Accelerator: Sub-Systems  

-  Electron and Positron Sources (e-, e+) : 電子・陽電子源  
-  Damping Ring (DR): 減衰リング 
-  Ring to ML beam transport (RTML）：ビームトランスポート 
-  Main Linac (ML）：主線形加速器 
-  Beam Delivery System  (BDS）：ビーム伝達・最終収束システム) 

à  To be reported by K. Yokoya 



Polarised e- Source 
偏極電子源  

•  Laser-driven photo cathode (GaAs) 
•  DC gun 
•  Integrated into common tunnel with positron 

BDS 

à To be reported by K. Yokoya 
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　レーザによって励起された電極から引き出される電子 



Positron Source 
陽電子源  

•  located at exit of electron Main Linac 
•  147m (~230m) SC helical undulator 

–  ヘリカルアンジュレーターによる円偏向ガンマ線 

•  driven by primary e- beam (150-250 GeV) 
•  produces ~30 MeV photons 

•  converted in thin target into e+e- pairs 
–  à 偏極陽電子の発生 

not to scale! 
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ILC Accelerator: Sub-Systems  

-  Electron and Positron Sources (e-, e+) : 電子・陽電子源  
-  Damping Ring (DR): 減衰リング 
-  Ring to ML beam transport (RTML）：ビームトランスポート 
-  Main Linac (ML）：主線形加速器 
-  Beam Delivery System  (BDS）：ビーム伝達・最終収束システム) 

à To be reported by K. Yokoya 



Damping Rings 
減衰リング 

Part II - The ILC Baseline Reference 8.2. Lattice description

electron ring as indicated in Fig. 8.2a and Fig. 8.2b.

Arc Cell 

April 24, 2012 ������� 4 

� Magnets pre-assembled on I-Beam and transported into DR 
� I-beam system used in Arcs, Wiggler Section, Chicane 
� Allows for most alignment to take place outside tunnel 
 

 

Three ring optional upgrade shown 
(a)
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� Magnets pre-assembled on I-Beam and transported into DR 
� I-beam system used in Arcs, Wiggler Section, Chicane 
� Allows for most alignment to take place outside tunnel 
 

 

Three ring optional upgrade shown 
(b)

Figure 8.2: Damping ring arc magnet layout with positron ring at the bottom and
electron ring directly above. A second positron ring would be placed above the electron
ring if required: arc a) quadrupole section layout and b) dipole section layout.

The superconducting damping wigglers [30] are based on the CESR-c design, with 14
poles and 30 cm period. The peak field of the 54, 1.875m long wigglers is 1.51T for a 24ms
damping time in the 5Hz mode and 2.16T gives a 13ms transverse damping time for 10Hz
operation. The horizontal emittance is near 0.5 nm-rad over the range of relevant wiggler
fields. 10 single-cell 650MHz superconducting cavities will be deployed in the baseline
configuration. For 5Hz operation, 8 of these cavities can provide a total of 14MV for a
6mm bunch length, even in the event of a single klystron failure. For 10Hz operation the
number of cavities is increased to 12 and the accelerating voltage to 22MV for the same
6mm bunch length. A phase trombone provides for adjustment of betatron tune and a
chicane for small variations of the circumference.

8.2 Lattice description

(Ed: Give reference to lattice in EDMS) Each arc in the DR consists of 75 cells, each
with one focusing and two defocusing quadrupoles placed symmetrically about a single
3m bend. Focusing and defocusing sextupoles are located adjacent to the corresponding
quadrupoles. There are one vertical, one horizontal, and a skew quad corrector in each cell
as well as two beam position monitors adjacent to the defocusing sextupoles, as shown in
Fig. 8.3a. Dispersion suppressors, at the ends of the arc, match the finite dispersion in the
arcs to zero dispersion in the straights. The dispersion suppressor beam line includes two
dipole bending magnets and seven quadrupoles. There is a skew quad corrector at each of
the two dipoles.

Acceptable values of the momentum compaction are bounded from below by the single
bunch instability threshold, and from above by the RF voltage required to achieve the
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Positron ring (baseline)

Electron ring (baseline)

Positron ring (upgrade)

Arc quadrupole section Dipole section

Circumference 3.2 km 
Energy 5 GeV 
RF frequency 650 MHz 
Beam current 390 mA 
Store time 200 (100) ms 
Trans. damping time 24 (13) ms 

Extracted emittance x 5.5 µm 
(normalized) y 20 nm 

No. cavities 10 (12) 
Total voltage 14 (22) MV 
RF power / coupler 176 (272) kW 

No.wiggler magnets 54 
Total length wiggler 113 m 
Wiggler field 1.5 (2.2) T 

Beam power 1.76 (2.38) MW 

Values in () are for 10-Hz mode 

Many similarities to 
modern 3rd-generation 
light sources 

à To be presented by K. Yokoya 
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•  Concept 
–  Reduce eimittance with SR (輻射によりエミッタンスを減少 )	
–  Further reduction in short time, by using Wiggler 　(Wiggler 

磁石を用いることで、さらに短時間で減少）	
–  All bunch in the DR, same time, (一旦全てのバンチを収納）	

•  Requirements 
–   γεx = 5.5 µm, γεy = 20nm 
–  Time for damping 200 (100) ms  
–  1st step 1312 bunches, (2625) bunches 
–  bunch-by-bunch injection/extraction 



RTML (Ring To Main Linac) 
DR からML へのビーム輸送 

•  RTML: DRからMLへのビームの輸送 
•  Spin Rotation: スピンの回転 
•  Bunch compression: バンチ長の圧縮 
•  Interim Beam Dump : ビームの中途ダンプ 

48 2014.06.30 ILC TDR Overview 

10 km を越えるとても長いビームライン。地磁気の影響も考える必要がある。 



2014.06.30 ILC TDR Overview 49 49 

main linacbunch
compressor

damping
ring

source

pre-accelerator

collimation

final focus

IP

extraction
& dump

KeV

few GeV

few GeV
few GeV

250-500 GeV

ILC Accelerator: Sub-Systems  

-  Electron and Positron Sources (e-, e+) : 電子・陽電子源  
-  Damping Ring (DR): 減衰リング 
-  Ring to ML beam transport (RTML）：ビームトランスポート 
-  Main Linac (ML）：主線形加速器（超伝導加速技術） 
-  Beam Delivery System  (BDS）：ビーム伝達・最終収束システム) 

à To be reported by K. Yokoya 



BDS and MDI 
( Beam Delivery System and Machine-Detector Interface) 

ビーム伝達システム、加速器・測定器・接続 

e- BDS e+ source 

e- Beam Delivery System à To be reported by K. Yokoya 
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(e+ to DR) 



3D View of Target Region 
陽電子源・BDS、中央領域	

51 2014.06.30 ILC TDR Overview 

à To be reported by A. Emonoto, M. Miyahara 



•  Collaborative engineering: 
- Design integration, visualisation, traceability, configuration management 

•  Design integration: 
- Geology, Civil engineering, accelerator design, experimental groups 

•  Different user groups in remote: 
- ILC Community, Planning team, local team, sub-contractors 

•  Standardization: 
- Names, procedures, formats, conventions, design rules 

Engineering Data Management (EDMS) 

2014.06.30 52 

Tunnel 
Lattice RF Distribution 

Cryomodules 

ILC	  TDR	  Overview	  

à To be reported by A. Emonoto, M. Miyahara 



Outline 
•  Introduction 

•  Accelerator R&D  

•  Accelerator Baseline Design,  

•  Detectors  

•  Energy Staging 

•  Schedule 

•  Summary 
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MDI (Detector Hall) 
検出器ホール	

à To be reported by A. Enomoto and M. Miyahara 
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2 Detector Concepts: 
  Detailed Baseline Design

ILD SiD

•  Large R with TPC tracker!
–  32 countries, 151 institutions, ~700 

members!
–  Most members from Asia and Europe !
–  B=3.5T, TPC + Si trackers!
–  ECal: R=1.8m!
!

•  High B with Si strip tracker!
–  18 countries, 77 institutions, ~240 

members!
–  Mostly American!
–  B=5T, Si only tracker!
–  ECal：R=1.27m!

Both detector concepts are optimized for 
Particle Flow Analysis 55




