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Outline

The meeting:
• 2 day long regional meeting of the ILD MDI/Integration group at LAL/

Orsay: April 19-20
• Was meant to serve as preparation meeting to the ILD workshop in Japan
• ~12 participants (Paris, DESY, Spain, Wisconsin)

Main topics:
• Global MDI developments
• Underground hall design; interface to ILC-CFS and SID

• Not part of this summary -> this afternoon
• Yoke design
• Inner detector integration
• Design documentation towards the DBD
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Global MDI Developments

3



K. Buesser Report Integration Meeting

MDI Work Flow
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Win-to-Win!

M. Oriunno
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MDI Work Flow
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Urgent Problem: Detector Motion System
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ILD and SiD Differences
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ILD! SiD!

ILD and SiD differences!

Weight= 15 ktonnes! Weight= 10 ktonnes!

ILD! SiD!

M. Oriunno
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Detector Motion System
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SiD and ILD with or without a platform ? 

With! Without!
M. Oriunno
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Trade offs
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13!

Trade off study!

SiD on Platform! ILD without Platform!

Mandatory requirements! SiD! ILD!
Design Change Impact! None! High!
Vibrations Amplification! Unkwon! Unkwon!

M. Oriunno
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QD0 Support Models
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QF1!
2 x L*!

FD!

M!

K! C!

Cf!Kf!

QF1!
2 x L*!

FD!

M!

K! C!

Cf!Kf!

QD0 Supports!

High Coherence!

Low Coherence!

Door! Door!Barrel!

M. Oriunno
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ILD QD0 Support Vibration Analysis
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Inner cylinder: 
Self-weight + 1,000kg(QD0)

0.6nm @ f>5Hz

Calculation-3

3.8mm(Outer)
8.6Hz(1st mode)

P.S.D.

54nm @ f>5Hz

Integ. Amp.

Outer cylinder: 4,000kg

1.3mm(inner)
31Hz(1st mode)

Thicker
200t!400t

Fixed

Additional ribs

2010年 3月 29日 月曜日 9
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Vibration Measurements at CMS Plug
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Experimental Vibration measurements – CMS Plug 

M. Oriunno
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Platform Vibration Amplification
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Marcoʻs Conclusions
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• Platforms are a technically acceptable solutions for 
the push pull, which preserves the respective design 
of the detectors and does not amplify the ground 
vibrations."

• The platforms must be designed according to a set of 
Functional Requirements, specifying the static and 
dynamic performances. These requirements will be 
defined by the detectors."

• The design and construction of the platforms becomes 
a task of the CFS group, which will develop the project 
along the requirements list and together with the 
detectors."

Conclusions"

M. Oriunno
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Yoke Design
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Reducing ILD Beam Height

• Beam height difference between SiD and ILD: 1.6m
• This results in different floor levels in the underground hall

5MDI/Integration meeting M. Joré – ILD beam height studies

How it looks like ?

18 m18 m

3.8 m2.2 m

From M. Oriunno @ SiD workshop 2010 after CERN workshop

It seems interesting to reduce the difference as much as possible
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Reducing ILD Beam Height

• Reducing difference to 0.6m
• Maybe even less if yoke instrumentation design will be changed 14MDI/Integration meeting M. Joré – ILD beam height studies

New ILD and SiD on a platform

18 m18 m

2.8 m

2.2 m
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Engineering model of yoke

• Updated to 8m beam height
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Yoke Design

• Muon chamber installation in end cap gets more complicated...
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Opening on the Beam (- or not)?
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• Present design foresees opening 
of the detector on the beam:
• Partially split endcap yoke allows ~1m 

wide access space between coil and 
endcap calorimeters

• Allows for limited maintenance in the 
beam position(?)

• Every major work would be done in 
the parking position - push pull!

• But:
• A real engineering challenge which 

puts hard boundary conditions on 
many other things
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• We will propose to the ILD management 
to abandon the opening-on-the-beam 
scenario

• Work on opening scenario w/o split end-
cap in parking position
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Detector Integration Status
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ILD

20

3MDI/Integration regional meeting M. Joré – Integration status

ILD overview

Return Yoke

Coil

Forward components
(QD0 magnet – FCals)

HCal

ECal

TPC

VTX
SIT
FTD

ETD

SET
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ILD Integration
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4MDI/Integration regional meeting M. Joré – Integration status

Goals for the integration studies

• For 2012 :
– Complete basic mechanical integration of the baseline design 

accounting for insensitive zones such as the beam holes, support 
structure, cables, gaps or inner detector material

– Develop a realistic simulation model of the baseline design, including 
the identified faults and limitations

• So for the ILD workshop in May :
– Define a software baseline for mass production (Ties)
– Needed to estimate as much as possible the insensitive material 

• Especially for the inner region !
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Example: AHCAL
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6MDI/Integration regional meeting M. Joré – Integration status

AHCal

• CAD model for the barrel has been recently providen by K. 
Gadow

• Will be soon integrated

• Dimensions are not correct
– Rin : 1948 must be 2058
– Rout : 3212 must be 3345
– Z : 2215 with electronic must be 2420
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Example DHCAL
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7MDI/Integration regional meeting M. Joré – Integration status

DHCal

• We had an integration meeting end of 2010
– Still a lot of work to be done for understanding the mechanical

structure

• CAD model has been sent on Monday by JC Ianigro (IPNL)
– Barrel + EndCap
– Services of Barrel

• DHCal fixation on EndCap Yoke under studied
– Must avoid constraint when magnet is on
– Could be used for the AHCal version

• Dimensions seem OK
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Inner Region
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10MDI/Integration regional meeting M. Joré – Integration status

Inner region - reminder

TPC

Beam pipe

FTDSITVTXInner Support Structure
(ISS)

Fixation of ISS on TPC 
endplates or inner 
diameter

VTX fixed on beam 
tube

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

Cables/services
(All?)

Bellows
(both sides)
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VTX and Pixel-FTDs

15MDI/Integration regional meeting M. Joré – Integration status

Discussions about FTD1&2 and VTX

• FTD1&2 use Pixel sensors
– Might need a cryostat and a faraday cage as the Vertex

• Discussion ongoing to review their integration :
– Integrated in the same cryostat than the VTX
– Position and dimensions would be modified
– Integration procedure too

25
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Microstrip FTD Example (D. Moya)
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Inner Detector Assembly Procedure

• What about the SIT??
13MDI/Integration regional meeting M. Joré – Integration status

One proposal

1 2 3

4 5 6
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Detailed Design Documentation for the DBD
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Technical Design Documentation for the ILC-TDR

• We need the same for ILD, the DBD cannot contain it all!
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ILD in EDMS

• ILD Work Breakdown Structure exists already!
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ILD and EDMS

• And there is already information stored!
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Parameter Documents in EDMS

• Parameter lists
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Detector Models in EDMS
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Detailed Design Documentation Serves Many Needs
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Conclusion
• The MDI work has become a friendly collaboration between detector 

concepts, ILC-CFS, ILC-BDS and CLIC!
• The ILD engineering model gets more realistic
• Many open issues are identified
• Unfortunately the work is resources-driven not task-driven

• We should make sure that the „ILD Legacy“ is documented properly so 
that it can be used whenever, whereever and whatever TeV lepton 
collider will be built
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