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ILD Integration

•Update fully integrated ILD model 

• ILD Integration Task Force (Kick-off meeting in February at LAL)

•Bottom-up process based on information from sub-detectors:

• Interface Control Documents


• Input from dedicated task forces

• Central Design and Integration Group

• ad-hoc technical groups

• mechanical simulations (seismic events)

• cables and services


• Cooperation with global efforts

• ILC infrastructure groups (dedicated workshops)

• SiD

• ILC machine groups

Subdetector
VTX in progress

SIT/FTD/ETD in progress
TPC draft on EDMS

Si-ECAL draft on EDMS
Sc-ECAL draft on EDMS
A-HCAL discussions have started

SD-HCAL in progress
FCAL draft on EDMS

Yoke/Muon ???
ILD Conventions/Rules draft on EDMS
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The study of the Ecal clearances when the detector is loaded and moved by earthquakes
(Marc Anduze, Thomas Pierre-Emile, September 2017)

has shown, on top of the Ecal behaviour, that the transverse efforts may destroy the detector.

Maximum displacement: 
17,3 mm
Smallest gap between ECAL rings along z: 
0,98 mm
Smallest gap between ECAL module along 
phi: 1,89mm

DESY central ILD model
�3

Mechanical Simulations

•At least two groups have started to look into impact of seismic events on ILD subdetectors


•Cross-check of simulations by exchange of models still pending

•Standard description for earthquake spectra is now on EDMS

22

CMS: Response spectrum analysis

> Using earth quake data by NIED (Ichoniseki, 2011) 

> For each axis input pulse on all supports 

> Full pass through analysis successful

23

CMS: Response Spektrum Analysis 

> Maximum  amplitude 0.5mm 
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Standard Earthquake Spectra in Kitakami

•Assembled by T. Tauchi

•Details on EDMS:

• D*1164345

• or follow WBS tree on  

edmsdirect.desy.de
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Seismic Analysis  with  the class-1 geology (hard soil)
following the guideline of construction loads by Architectural Institute of Japan, also ISO3010
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Site-dependent parameters in seismic analysis for hard soil 
   A0 (150 at Kitakami site ): Basic maximum acceleration of ground motion 
   V0 (A0/15 hard) : Basic maximum velocity of ground motion 
   RA (1.0 hard): conversion coefficient of recurrence intervals (std:100y) of the maximum acceleration 
   Rv (1.0 hard) : conversion coefficient of recurrence intervals (std:100y) of the maximum velocity 
   GA (1.0 hard): site-dependent (ground type) correction factor of the maximum acceleration 
   Gv (1.0 hard): site-dependent (ground type) correction factor of the maximum velocity 
   Fh (1.25/1.0 hard): Correction factor by damping,1.5/(1+10ς) withς=0.02/0.05 for steel/concrete 
　fA (2.5 hard): ratio of GARAA0 of Sa(T,ς) in dTc<T<Tc ,  amplification factor 
   fv (2.0 hard): ratio of GvRvV0 of the velocity spectrum Sv(T, ς)= Sa(T, ς)T/2π in Tc<T, amplification factor 
   d (0.5 hard): dTc/Tc, ratio of lower bound of period (dTc) relative to the upper one (Tc=0.33sec hard) 
         in the constant Sa(T,ς) 

Natural vibration analysis of structures
Calculation of natural frequencies, own natural periods, natural angular 
frequencies, natural vibration modes, impulse constants, effective masses 
 then,   
Estimation of maximum displacement, maximum response acceleration, and 
maximum stress  to be reviewed if it is less than the allowable stress.

http://edmsdirect.desy.de
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Detector Utilities and Services

• ILD technical description gets 
more realistic


• Input from realistic sub-
system prototypes


•Planning for ILD 
environments (halls, 
infrastructure) advances


•Need to close the loop 
urgently!

Detector Platform

4: Space for electronics racks
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Detector Utilities in Underground Areas

•Some space on service galleries, more in service caverns (not decided yet!)

Service gallery

• 3F-5F

6

36 racks

Utility/service cavern

7

1F

2F

PumpHEX

Workshop Laser

Sub-det cooling systems

Sub-det cooling systems

Air buffer

Stairs

Gas

34m

12m
Cubicle

27m

QF1 cryo./
WC

7m

8m

Tentative design

Utility Shaft

Detector Hall

Main Shaft

Y. Sugimoto
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Items to be clarified
• Electronics (19 inch) racks

– Number and location (platform, service gallery, or somewhere 
else)

– AC power (Quite large power consumption (>1 MW) for CMS or 
ATLAS. What about in the ILD case?)

– Heat loss (= AC power-DC power to the detector)
• Sub-detector cooling system

– Location (Utility/Service Cavern?) and space requirement
– Request for the cooling water (LCW, chilled, or normal?, how 

much power?) for the 2nd loop of the cooling system 
• Gas system

– Location and space requirement
• Laser system

– Location (Utility/Service Cavern?) and area
• PC farm for data processing (data reduction, event build, etc.)

– Location (Underground or surface?) and area
– AC power consumption

8

Survey for Sub-Detectors (Y. Sugimoto)

Items to be clarified

• An excel file for survey is under construction

9
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Input required before Fukuoka Workshop 
- that is in 19 days - 
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Cable Paths

•Need to review the ILD cable and 
utility paths

• better understanding of sub-detector 

connections

•Roman has kindly agreed to 
coordinate this effort:

• review subdetector assumptions

• ICD documents provide input


• look into possible positions for patch 
panels


• understand additional utilities

• cooling, gas, etc.

Chapter 5. The ILD Detector System

5.1.2.2 Mountain sites

Possible ILC sites in Japan are di�erent to the other reference sites as they are situated in mountainous
regions where a vertical access to the experimental hall might not be possible. Instead, horizontal
tunnels of ¥ 1 km length will serve as access ways into the underground experimental area. As
the tunnel diameters and the transport capacities are limited for technical and economic reasons, a
modified assembly scheme for the ILD detector is applied for these sites: In these cases, it is foreseen
to also pre-assemble most detector parts on the surface. However, the yoke rings are too big and heavy
and can only be assembled in the underground hall. The yoke would be transported in segments into
the hall where enough space for the yoke assembly and the necessary tools need to be provided. The
largest part of the ILD detector, which should not be divided and therefore needs to be transported in
one piece, is the superconducting solenoid coil. Its outer diameter of ¥ 8.7 m puts stringent limits on
the diameter of the access tunnel.

The detector assembly procedures in mountain sites are part of an on-going optimisation process
that needs to balance the requirement for space - linked to the time needed for the detector assembly
- and the cost of the underground caverns.

5.1.3 Service paths and interfaces

A number of services (cables, cooling, gases) are needed for the operation of the ILD detector. The
understanding of the needs and the analysis of their distribution inside the detector are major issues
of the integration and mechanical design studies. Figure III-5.10 shows the main service paths

Figure III-5.10
Illustration of the main
service paths in the ILD
detector.

within the ILD detector. The routing of services is foreseen as follows:
1. All the services of the barrel detectors will be routed outwards via the endcap/barrel gaps, then

along the outer radius of the coil, and finally between the central yoke rings. The assembly
procedures of the inner detectors (SIT, FTD, VTX) and the volume of cables associated to
each, imply that all the inner detector services will follow the same way.

2. The endcap detector services will run in the same gap, up to the coil outer diameter and will
then be fixed on the return yoke endcap.

3. The forward components (forward calorimeters, QD0 magnets, support structures) will be built
as one unit, and the required services will be distributed along the QD0 support structure.

The locations of the cable patch panels are under study, taking into account:
• assembly and maintenance procedures;
• the power distribution considerations as power convertor positions need to be chosen to limit

the voltage loss in the cables;
• optimisation of the overall volume of services;

260 ILC Technical Design Report: Volume 4, Part III
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COSTING PROCEDURE 

Structure of 
Work Breakdown Sheets (WBS) 

to be updated by Henri&Karsten
and filled by subdetectors using latest
prototypes and spin-offs information.

Will be used as inputs to 
global costing plots made at 

DESY under Karsten’s supervision

�9

ILD Costing Group

•Costing Group set up in 
Ichinoseki


•Chair: Henri Videau

•Work on Cost Work 
Breakdown Sheets 


• Form a basis for better 
understanding of cost 
derivatives
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ILD Technical Deliverables

•Draft of technical content for the IDR assembled by 
Claude and sent to the ET and the technical conveners


•Contains a lot of plots (most of them to be updated) and 
a skeleton layout


•Should be a good starting point for the editorial team of 
the IDR (tbn)

 

Technical draft content of the IDR 

 

 

 
 

 

Technical Draft Content 

of the ILD Design Report 
 

Version of April 16th, 2018 

 

C. Vallée 

 

Abstract 
 

This document provides preliminary inputs for discussion of the detailed technical content of the ILD Design 
Report (IDR), following the overall IDR sketch presented by Ties in the concluding session of the ILD 
meeting in Ichinoseki. The IDR technical part is expected to provide a self-consistent description of the current 
design of the ILD detector including remaining open options and possible improvements for the future. For 
completeness it should shortly remind the unchanged features described in the ILD LoI (2009) and DBD 
(2013), and focus on the studies performed since then on technological prototypes, spinoffs, ILD integration 
and costing. The developments of the past 5 years should be comprehensively documented, with a few 
highlights spotted in the IDR figures and all details referred to in technical publications. 

This document is primarily intended to survey the available technical information, to identify the main missing 
items on which the work of the coming months should focus, and to frame the level of details of the various 
sections. It is not designed to seed the actual editing of the IDR, which will be done in another collaborative 
framework. In each section names of possible editors are given for participation to the future formal IDR 
editing. The present figures are indicative of the spirit of the expected illustrations, but not intended to be kept 
as such: once the formal editing is started, the subsection editors will be in charge of defining the suitable 
highlights for the IDR illustrations and to collect the corresponding figures. They will also have to provide the 
initial texts of their subsections. For an IDR of ~150 pages, the technical part should not exceed ~60 pages, 
corresponding to ~40 pages of plain text on top of the figures. The following includes a proposal of how to 
share this quota among the technical subsections.   

 

 
 

Technical draft content of the IDR                                 p.  2/22 
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Documentation

•Plan: Assemble complete ILD technical documentation 
on ILC EDMS…


•Everyone can use EDMS now!

•Go to: edmsdirect.desy.de -> „ILD TDR“

• linked from ILD Confluence


•Access ILD Work Breakdown Structure Tree

• Just view and/or download all public ILD documents in 
WBS


•Some documents are restricted, need EDMS account 
to access those

• for experts

• if you feel like an expert, just contact me for an EDMS 

account

http://edmsdirect.desy.de
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Plans for Fukuoka Workshop

• Technical talks from subdetectors take place in the technical workshop sessions

• no dedicated technical agenda with ILD label


•Will use Saturday morning sessions (ILD parallel) for possible discussion on ILD technical 
deliverable document

• Discussion in next technical convener meeting on May 14th


•Advertisement: 

• Talk in summary session on Friday by Claude: „Highlights and Visions of LC Detectors“
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Latest News from AHCAL

• Large AHCAL prototype is in CERN testbeam

• First muons seen yesterday, first hadrons expected 
for later today


•Congratulations!


