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• SiD workshop at SLAC: 12.-14.01.2015

• Attached MDI discussions


• MDI session during the workshop

• Expert’s discussion (1/2d) after the workshop


• Main topics:

• Interaction region infrastructure

• L* issues

MDI Meeting



IR Layout

LINEAR COLLIDER COLLABORATION 
Designing the world’s next great particle accelerator 

Overview of the DH scheme change 

From the EDMS Meeting @KEK 2.12.2014 
Benno List 

Assembly Hall 

Main Shaft 

Utility Shaft Access Portal 

Detector Hall 

3D Design Integration model:  
Underground and Surface Facilities 

3D Model: New Baseline Proposal (Hybrid A’)  
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Baseline Location
LINEAR COLLIDER COLLABORATION 
Designing the world’s next great particle accelerator 

PM-8 PM-12 PM-13 PM+8 IR PM-10 PM+13 PM+12 PM+10 

Satetsugawa River 

Longitudinal section of KITAKAMI Site 

Mt. HAYAMA-yama 

IP & Access Point moved approximately 
800 m to the Ｎｏｒｔｈ 

New Baseline location in KITAKAMI Site 

5 SiD Workshop at SLAC 

Mt. AWARA-yama 

M. Miyahara



IR Layout

3MDI-CFS Meeting - SLAC, USA

Shaft Access for D/H
Detectors assembled in Assembly hall
Two access ways
by elevator and by vehicle

New Baseline Design Layout plan

DH AT DR AT

DH CT

DR A/T H7.5m W8.0m
Access to DR and DH
DR machine installation
D/H vehicle access

Y. Nishimoto



IR Shafts

New Baseline Design Shafts

Main shaft D=18m
Center of DH
Detectors Installation

Utility shaft D=10m
Utility lines
Pipes, ducts, cables
Personnel access to D/H
Elevator and stair

MDI-CFS Meeting - SLAC, USA

Elevator Stair

Air DuctsHe pipes

Water
pipes

Y. Nishimoto



IR Layout
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IR Surface Areas

LINEAR COLLIDER COLLABORATION 
Designing the world’s next great particle accelerator 

Research Office bldg. 

Cooling Towers 
20 units 

Cooling Towers 
for CGP 5 units 

He Gas tanks 
1,600m3 

Integrated Service bldg. 
40ｍ x 100m 

Cryogenic plant 
40m x 30m 

Utility plant area 
40m x 40m 

Electric facility 
20m x 20m 

UT Shaft & Entrance hall 
40m x 30m 

Parking space 

Parking space 

Assembly hall. 
27m x 181m 

Emergency Generator 
20m x 20m 

Facility Arrangement on the above ground  
in Operation Phase 

Site Area 
� Upper/DH:  50,000 m2 

� Lower/DR:  20,000 m2  

Outline of the ground facilities  
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ILD Requirements at the IR

Space requirements of ILD 
• We have not made this kind of survey in ILD yet 
• My tentative guess is as follows 

– IP Campus building 
• Laboratory and clean room 

– Sub-detector assembly & test before installation / maintenance 
– Control room 
– ~1/2 floor of 25mx60m building 

• Office 
– Rooms for 70~140 persons 
– 3.5mx5.8m x35 rooms (2~4/room) Æ ~1 floor 

– Main Campus 
• Office: 

– Rooms at least for 120 persons 
– 3.5mx5.8mx60 rooms (>2/room) 
– The site should have extra space (land) to build additional office 

building later if necessary 
18 
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IR Lab Space at the IR

Laboratory space 
• Because of difference in installation schedule, the 

same space can be used by different sub-detectors;  
– HCAL Æ TPC 
– ECAL Æ Si trackers 
– MUON Æ FCAL, ETD 

19 

Electronics 
/DAQ 

HCAL 
ÆTPC 

MUON 
ÆFCAL 
    /ETD 

Control room ECAL  
VTX SIT FTD 

Si Trackers 

5m
 

25
m

 

60m 

Y. Sugimoto



ILD Office Space at the IR (?)

Office space 

• It seems ~34 office rooms can be put in a 
floor with meeting rooms, rest rooms, 
elevators in common space 

20 

25
m

 

60m 

Common space 

Y. Sugimoto



Cost comparison
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Timeline

MDI-CFS Meeting - SLAC, USA 12

New Baseline Construction Procedure

Time-line (const. period: 103 month)Time-line (const. period: 103 month)

UtilityUtility
Shaft

Concreting

UtilitiesUtilities
(Pipes, Ducts etc.)

Pacman,Pacman,
Platform

SiD AssemblingSiD Assembling

Assembly HallAssembly Hall
(above the D/H)
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BDS Optics

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? 

G. White



MC Tuning Simulations 
(T. Okugi, KEK) – SAD + CAIN 

• Tuning simulation results for ECM=250,500 GeV 
– Compare magenta lines to outer green lines depicting  design lumi 

• 4.1, 9.1m QD0, QF1 L* configuration 
• Standard tuning algorithms no longer sufficient to deliver design luminosirty, more 

work required in the future to specify a tuning system and/or improved 
assumption of BDS delivered beam quality. 
 G. White



Recover Tuning Performance @ 
Smaller L* by Moving in QF1 

• Can recover lumi 
performance at small 
L* by moving QF1 
closer to IP. 
– Improved collimation 

depth 
• Would require 

moveable QF1 to be 
compatible with push-
pull operations… 

(T. Okugi, KEK) 

G. White



ILD Dimensions
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• Need to find ~40cm in current design

• Look into design optimisations of all structures


• maybe find some 10cm there, but more?

• Biggest devices:


• Pump in front of BeamCal (30cm)

• LHCAL (~50cm)

Forward Region - possible changes towards L*=4m
 

FIGURE 2.4.3.3 ECal ring mechanical design 
 
 
 

The final configuration of the forward components is the following: 
 

BeamCal

Pump
LHCal

LumiCal
Sensitive 
volume

ECal ring Flange & 
bellow

1st conical BP

BeamCal

Pump
LHCal

LumiCal
Sensitive 
volume

ECal ring Flange & 
bellow

1st conical BP

 
FIGURE 2.4.3.4 Vertical section of the Forward Calorimeters region 
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• FCAL collaboration will look into optimisation of existing BeamCal and 
LumiCal design

• not sooo eager to start activities on LHCAL


• Lucia Bortko (Zeuthen) has started background simulation on pair 
background with new BeamCal location

FCAL
 

FIGURE 2.4.3.3 ECal ring mechanical design 
 
 
 

The final configuration of the forward components is the following: 
 

BeamCal

Pump
LHCal

LumiCal
Sensitive 
volume

ECal ring Flange & 
bellow

1st conical BP

BeamCal
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FIGURE 2.4.3.4 Vertical section of the Forward Calorimeters region 
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• Beam-Gas scattering in the 
BDS upstream is relevant for 
detector backgrounds


• O(10 nTorr) is the required 
vacuum level up to +- 200m


• Beam-Gas background 
produced inside the 
detector is mostly forward 
peaked - leaves the detector 
through the beam pipe


• So in theory, vacuum level 
inside the detector could be 
much higher


• To be checked with full 
detector simulations!

How relevant is the Vacuum inside the detector?

Beam-Gas Bremsstrahlung Electrons Hitting Beyond the Final Doublet

L. Keller
T. Maruyama
19 Sept., 2007

Beam-Gas Bremsstrahlung Electrons Hitting Beyond the Final Doublet
Cut: Outside 10 mm at entrance to 1st extraction line quad

Average Energy = 100 GeV
Origin is inside 200 m from the IPOrigin is inside 200 m from the IP

IP

L. Keller



• Y. Suetsugu checked impact of cryogenic QD0

• Vacuum levels without pump but with cold QD0:


• CO: 6.8E-6 Pa (50 nTorr); factor 10 above DBD value

• H2: 2E-5 Pa (150 nTorr); factor 20 above DBD value

Revisited Vacuum Studies at KEK

qCO#=#2x10)8#Pa#m3/s

Cryo

Cryo

8

(~0.01m3/s)

Y. Suetsugu, 10 December 2014

/m2 qH2#=#2x10)7#Pa#m3/s

Cryo

Cryo

10

(~0.04m3/s)

Y. Suetsugu, 10 December 2014

/m2



• Vacuum levels with pump and cold QD0:


• CO: 6.5E-7 Pa (4.8 nTorr); similar as DBD numbers

• H2: 1.4E-6 Pa (10 nTorr); similar as DBD numbers

Revisited Vacuum Studies at KEK

Pump

qH2#=#2x10)7#Pa#m3/s

Cryo

Pump+Cryo

11

(0.72m3/s) (~0.04m3/s)

Y. Suetsugu, 10 December 2014

/m2qCO#=#2x10)8#Pa#m3/s

Pump+Cryo

Cryo

9

Pump
(0.12m3/s)

(~0.01m3/s)

Y. Suetsugu, 10 December 2014

/m2



Vacuum Studies at LAL

10-10 mbar (0.075 nTorr)

B. Mercier



Vacuum Studies at LAL

ILC$ IP$vacuum$

IP#
Pumps$

Valves$dn40$

Valve$dn100$QD0$ Pumps$

Improved$vacuum$level$(to$quan<fy)$
$
Need$to$in$situ$baking$of$beam$pipe$$

15/12/2014$

possible changes towards L*=4m$

Need$$a$pumping$system$between$the$two$DN$100$valves$(hot$
part$of$the$IP$chamber)$

Proposal$for$a$distributed$pumping:$coa<ng$NEG$
(Non$evaporate$GeMer)$

Length$reduc<on$

B. Mercier



• BDS studies indicate that a smaller L* for QD0 might require also a 
smaller L* for QF1


• This might also have an impact on ILD:

What about QF1?

6MDI/Integration meeting M. Joré – ILD beam height studies

Reminder of the present design

• Solution of double tube support for the forward region :
– Inner tube fixed to the machine concrete on beam for QD0
– Outer tube supported with pillar and tension rod

– Pillar is used to support QD0 off beam Machine concrete

Pillar

QD0 cryo box

Double tubes

Platform

QF1



• Need to move endcap far enough out to have access to inner detector 
to open flanges

Current ILD Opening Procedure
 

 
FIGURE 4.2.1.1Top view of the ILD opening scenario on beam  

 
 
 
 

 
 

FIGURE 4.2.1.2 Access in beam position 
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FIGURE 4.1.2.2 Mounting of the very forward area 
 
 
 

4.2. Opening scenario & maintenance 
 
 As the ILC detectors will operate in a push-pull mode, it has been decided to only do 
light maintenances (few days) on beam position. Heavy maintenance which requires more 
days (or a month) are assumed to be performed in the garage position. That way, the 
running time of the machine is maximised. 
 

4.2.1. In beam position 
The opening procedure is the following (see figure 4.2.1.1): 

1. Move the two back parts in x and z direction to get them close to the pillar (0 to 2) 
2. Move the front ring to the pillar(3) 
 

This gives an access clearance which is about 1,1m. It seems sufficient to reach in the 
detector maybe by using a special tooling, like a scaffold. 
 
Thus, the opening of the detector allows for quick access and maintenance on: 

x Forward calorimeters and components (gauges, pump, valve, etc ) 
x Support tubes tension rods (adjustment is then possible) 
x Inner and forward cables 
x Barrel HCal electronics 
x Barrel ECal cables and supplies (cooling system) 
x TPC endplates 
x ETD 
x Endcap calorimeters’ electronics 
x Muon chambers’ cables 
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• If QF1 comes closer and the QD0 
support pillar eventually moves 
closer to the endcap, the current 
opening scheme needs to be 
modified


• Need to re-think the QD0 support 
using a pillar


• Maybe a temporary QD0 support 
in the garage position is needed

• has impact on cryo supplies…


• Would abandon the possibility to 
open the detector on the beam 
line

• anyhow rarely needed in push-

pull scenario

ILD and QF1 L*

6MDI/Integration meeting M. Joré – ILD beam height studies

Reminder of the present design

• Solution of double tube support for the forward region :
– Inner tube fixed to the machine concrete on beam for QD0
– Outer tube supported with pillar and tension rod

– Pillar is used to support QD0 off beam Machine concrete

Pillar

QD0 cryo box

Double tubes

Platform



• Add 1.5km of tunnel on 
each sides of the lilacs


• Mainly to solve timing 
problem between 
production of positrons 
and collisions at the IP


• Just passive beam 
transport lines for the 
start


• Offers elegant upgrade 
paths for Ecm

• this would require 

additional cryo 
modules

New Change Request: increase tunnel lengthChange Request 4 
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• ILC Interaction Region design for the Kitakami site is proceeding

• underground area design is the new baseline now

• concentrating on area buildings and infrastructures


• Trying to understand requirements from SiD and ILD for IR area

• lab space, office space, assembly infrastructure, etc.


• BDS group is designing new L* optics

• QD0 L*=4.1m would favour QF1 L*<9.5m

• has impact on ILD engineering design


• High on the to-do list: background studies with different residual gas 
levels

• have agreed collaboration with SiD (J. Strube)

Summary and Outlook


