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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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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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Vibrations
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Vibrations!
!
Most acute luminosity loss mechanism due to relative jitter of final focusing 
magnet elements : Ground Motion and Mechanical vibration sources!
!
ILC has Active Fast Feedback based on beam trajectory after collision!
!
!

Max. Integrated displacement: !50 nm > 5 Hz!
!
!

Lumi loss due to beam offset in SD0 (beamsize growth) and IP misalignment of beams!

G.White!

98%!

G.White!

96%!

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 8
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SiD Vibration Analysis - No Platform
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fo = 5 Hz fo = 10 Hz 

PSD PSD 

Integrated r.s.m. 
displacement 

Integrated r.s.m. 
displacement 

Random vibration Studies : SiD O.K. on the floor, no platform 

30 nm 
20 nm 

M. Oriunno
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SiD Vibration Analysis - with Platform
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fn = 5 Hz fn = 8 Hz 

fn = 9 Hz fn = 10 Hz 

Free span, supported edges  

 ! Rigid Platform  

30 nm! 25 nm!

22 nm! 20 nm!

M. Oriunno
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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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Integrated Displacement  (r.m.s.) 
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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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SiD Platform Requirements
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SiD nominal mass: Barrel   5000 T; (each) Door 2500 T             
 
Dimensions: 

Z  = 20.0 m 
X = 20.0 m 
Delta Y = 9 m (Top of Platform to beamline) 

 
Positioning Tolerance on beamline 

Consider points Z=+-max, X=0. Position to + 1mm wrt 
references in X,Y,Z 
Consider points Z=+-max, X=+-max: Position to +- 1 wrt 
references in Y. 

SiD Platform Functional Requirements 

Static Deformations: <+-2 mm 
 
Vibration budget < 50nm between 1 and 100 Hz, at 
the QD0’s (relative) 
 
Seismic stability: Appropriate for selected site. 
(Beamline must be designed with sufficient 
compliance that VXD will survive) 
 

M. Oriunno
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SiD Platform Requirements
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SiD Platform Functional Requirements 

Wall clearance ~10 mm. Platform comes to side wall, there is no apron or apron 
matches platform elevation. 

gap,10 mm 

M. Oriunno
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SiD Platform Requirements
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SiD Platform Functional Requirements 

Surface Features:  
Steel Surface near legs 
Steel rails for doors 
“Receptacles” for tie seismic tiedowns of SiD Barrel and 
Doors 
Removable Safety railings 

Detector on platform Top View Platform Top View 

Steel Surface 

M. Oriunno
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SiD Platform Requirements
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SiD Platform Functional Requirements 

Reliability: Transport modularity must be such that repairs/
replacement/maintenance can be accomplished in garage 
position and within 20 elapsed days. 
 
Any equipment required for transport shall reside below the 
platform surface. 
 
Transport equipment shall not eject particulates that reach 
platform surface (need spec on how much) 

Accelerations:  <1 mm/s^2 
 
Transport velocity:  V>1 mm/s after acceleration 
 
Life: 100 motion cycles. 

M. Oriunno
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Magnetic Field on Steel Floor
CST EM STUDIO 09/08/2010  - 09:30

File: f:\cst\ild\ild_12\12_3_2_platen_schlitzdicht_kurz_4t_mitboden.cst

18

• Simulation with steel layer on platform
• Large induced magnetic fields! Might have consequence on 

reinforcements in concrete?
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SiD Proposal on Platform Movement

• Will be discussed with CFS group

19

Gripper Jacks on rail 

Rails 

Rollers 

Anti-seismic 
support 

Gripper 
jacks 
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Luminosity Simulations (G. White)
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Luminosity Simulations (G. White)
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FF Simulation Model
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„Realistic“ Transfer Function for QD0
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Vertical Offsets at IP with Feedback Systems on
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G. White
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QD0 Jitter Requirements
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J. Osborne at ALCPGʼ11: Discussions with ARUP
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!"
ARUP’s were asked to tender for 4 distinct tasks 
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J. Osborne at ALCPGʼ11: Discussions with ARUP
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!"
Air pads v Rollers for concrete platform movement will be further analysed 
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J. Osborne at ALCPGʼ11: Discussions with ARUP

29

!"#



K. Buesser MDI Developments

J. Osborne at ALCPGʼ11: Discussions with ARUP
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!!"
2d and 3d models will be developed for CLIC to do a “Time-dependant” state analysis.  

 Possible 2nd phase use of these models for ILC layouts/geology. 
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J. Osborne at ALCPGʼ11: Discussions with ARUP

31
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Platform Based Detector Motion System

• Now common working assumption
Alain Hervé, CLIC08 Workshop,  16 October 2008 5

Both detectors on a platform

(M. Oriunno)

33
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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

34
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Reducing ILD Beam Height

• Barrel yoke modification

8MDI/Integration meeting M. Joré – ILD beam height studies

Rough barrel feet design

• Dimension of airpads :
– 500mm height
– 1100mm diameter

Barrel foot

Airpad

35

10MDI/Integration meeting M. Joré – ILD beam height studies

Toward 8m beam height

• Why 8m ? = Challenging goal in order to 
– See all the problems when reducing beam height
– Check if one unique beam height is possible

• Distance between yoke and floor would then be around 250mm.
• Modification to the barrel yoke feet

– No huge change
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Reducing ILD Beam Height

• Endcap yoke is more problematic
• Split endcap design gets complicated

11MDI/Integration meeting M. Joré – ILD beam height studies

First endcap ring

• Not enough space for feet
– Yoke design must change
– Feet design is modified
– Distance between feet is 

increased
– Muons chamber must then be 

inserted horizontally

9m 8m

36 11MDI/Integration meeting M. Joré – ILD beam height studies

First endcap ring

• Not enough space for feet
– Yoke design must change
– Feet design is modified
– Distance between feet is 

increased
– Muons chamber must then be 

inserted horizontally

9m 8m
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Reducing ILD Beam Height

• Possible configuration of feet and airpads 13MDI/Integration meeting M. Joré – ILD beam height studies

Some additionnal pictures

37
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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

38
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Summary
• Important milestone has been reached in time:

• Common working assumption is a platform based detector motion system

• A lot of work has been done to reach that conclusion, most of it in friendly 
collaboration with SiD and the GDE

• Need to look at platform requirements (c.f. SiD)

• Need to synchronise with the CFS work on the underground hall and the 
push-pull system
• more on the hall later today

• We have many ongoing tasks for ILD, the progress is however resource-
driven, not task-driven...
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