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 This note summarises part of the studies done on the detector integration and gives 
details on the actual status of the overall integration of ILD. This document provides 
supplementary informations to the Letter of Intent. Despite some missing parts, we identify 
baseline principles which still need R&D and close discussions with the different groups 
involved in the ILD concept. 
 
 This document describes the assembly of the sub-detectors (according to their 
differences), gives a proposal for the cabling scheme and the possible opening scenarios. 
 

2.4.2. Support tube 
 
 The support tube will be a square structure of stainless steel plates (30 mm thick), 
partly open on its top. Its vibration behavior has to be studied and to be optimised, but the 
first results indicate that the IR interface document requirements are fulfilled [6]. 
 
 It will be aligned in a millimeter range to the beam axis .The fine adjustment of the 
QD0 magnet will be obtained by movers integrated between QD0 and the support tube. The 
design of this component is under the BDS group responsibility.  
 
For stability reasons, we chose to sustain it on each side: 

• Outside the detector using a pillar 
• Inside the detector with two vertical tension rods attached on the coil cryostat. 

 
 Those two vertical rods must pass in the 10cm gap between barrel and Endcap. They 
will be made of CFRP (low material budget, high mechanical performance) and their length is 
adjustable. The link between tie rods and the support tube is performed by 2 Titanium arms 
(60mm diam.) integrated between the LumiCal and the ECal ring. Two small rods, tilted from 
x axis, are added to improve the stability of the assembly. 
 
 The pillar, fixed to the platform, will integrate all the QD0 services (cryolines, cold box, 
cables…), the pumping system of the beam line and also the cables and services exiting 
from the detector. The advantage of this design is to have a support solution totally 
independent from the machine allowing for a quick push-pull. 
 

 
 

FIGURE 2.4.2.1 Support tube 
 

 
 

FIGURE 2.4.2.2 Details on CFRP tension plates and pillar 

Note on ILD integration Page 8



| Opening the Detectors| Klaus Sinram, 28.02.2019

ILD Forward Region
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 The Inner Support Structure becomes the heart of the inner region and can be slid 
into the TPC using a special tooling. The total weight is estimated to be less than 50Kg and 
then seems compatible with the TPC Endplates design (TPC weight is about 4 tons). 
 

Fixation of ISS on TPC 
endplates

VTX fixed on beam 
tube

BP hang by small cables.
Could be adjusted to beam axis.

TPC

Beam pipe

FT
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FIGURE 2.3.1 Inner detectors assembly 

2.4. Forward region 

2.4.1. Description 
The forward region is composed by: 

• the final focus magnet (named QD0), which needs high stability for providing the 
required luminosity [5] 

• the machine components (BPM, Kicker, pumps, valves, gauges) 
• all the Forward Calorimeters (LumiCal, ECal ring, LHCal, BeamCal) for a total weight 

of about 4 tons (see FIGURE 2.4.1). 
An isolating valve is positioned behind the Beamcal to keep the final focus magnet 

cold during maintenance. 
 The connection between forward and inner beam pipe is made by a flange located 
between LumiCal and LHCal. That way, it stays accessible without dismounting the LHCal 
and doesn’t compromise the luminosity measurement. 
 In order to reach the required vacuum pressure (<10nTorr), a pump is integrated 
between LHCal and BeamCal. 
The proposal is to integrate them in a single structure, a square support tube. 

Push-pull 
Valves

Support tube

ECal ring

BeamCal

BPM

QD0 
magnet

LHCal

LumiCal

Pump
gauges

Valve

Kicker

Pump
gauges

 
 

FIGURE 2.4.1.1 Forward region components 

 
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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ILD - Opening Procedure
ILD opening procedure has been suggested 10 years ago 
• „Note on the Integration of the ILD Detector“, C. Clerc, M. 

Joré 
• Pillar that supports QD0 is limiting the space along the 

beamline 
• With „split endcap“ opening space of ~1m
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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 4.2.1.1Top view of the ILD opening scenario on beam  
 
 
 
 

 
 

FIGURE 4.2.1.2 Access in beam position 
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Opening the Flange
Procedure: 
• Enter detector through ~1m gap 
• Install tooling on cryostat to support QD0/

FCAL structure 
• Remove ECAL Ring with temporary crane 
• Remove tension rods 
• Remove LumiCal 
• Open Flange 

Problems: 
• Missing valve (otherwise break vacuum) 
• Access space is probably too small 
• Unclear how to handle heavy parts in very 

limited space 

Should review QD0 support 
• Pillar is an obstacle 
• Maybe find better solution
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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: 

• Forward calorimeters and components (gauges, pump, valve, etc…) 
• Support tubes tension rods (adjustment is then possible) 
• Inner and forward cables 
• Barrel HCal electronics 
• Barrel ECal cables and supplies (cooling system) 
• TPC endplates 
• ETD 
• Endcap calorimeters’ electronics 
• Muon chambers’ cables 
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Opening in Garage Position
After beampipe has been disconnected: 
• Move package of endcap and QD0 support into 

alcove 
• Get access to all barrel detectors 
• Remove inner support structure with beampipe 

and inner tracking detectors 

Moving detector parts away from platform using 
air pads 
• Need to study how this can be done 
• Temporary floor/guidance for air pads 
• Cable/actuator system requires space 

Detailed planning required! 

Impressions from CMS (movie)
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FIGURE 4.1.2.1 ILD Assembly in garage position 

 
11) Then, the endcaps are approached to the central part  
12) Connection of beam pipe (inner part) to the flange of vacuum tube (forwards), the 

cable of inners detectors should be pass around LHCAL 
13) Positioning of the Lumical, then of the tension rods 
14) Mounting of Ecal ring in two half parts  
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