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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!
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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!
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QD0 Support Models
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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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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



K. Buesser Report from MDI/Integration WG

Lessons to learn...
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Platform Motion System

13
Page 6 May 22-25, M. Herdzina, Physics Dept. CERN 

LCD Engineering & Integration 

AIRPADS 

Total weight of platform with detector 
Airpad weight capacity 
Number of needed airpads 

12000[t] 
400[t] 

30 

4 rows with 8 airpads in each 
guarantees possibility of move 
with safety margin 
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Platform Motion System
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Hall Design
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Experimental Hall (RDR Design)

• Rather large (120m)
• Shafts above experiments
• Not enough space for 

detector maintenance in 
parking position

• Unnecessary shielding 
wall

• No service caverns for 
detectors

CONVENTIONAL FACILITIES AND SITING

FIGURE 4.2-6. Schematic of the Physics Detector Hall, showing BDS service cavern arrangement.

An additional service cavern for the BDS is located next to the Detector Hall (see Fig. 4.2-

6). It houses all the equipment needed for the running of the Detectors and ancillary facilities,

which need to the shielded from radiation or the magnetic field of the detectors. It has two

steel platforms as intermediate floors for equipment, and is connected to the Detector Hall

through a shielded passage for personnel and goods, and to the BDS service tunnel on both

sides. The service cavern is accessible from the surface via a 9 m diameter vertical shaft,

which supports all services, houses a safe staircase and lift for personnel and equipment, and

leaves space for lowering all components to be installed in the service cavern.

There are four full-powered Beam Dump facilities in the BDS System, two on each side.

For each one there is a cavern which houses the high-pressure water dump itself, and a service

cavern located ∼30 m away to house all electrical, control and cooling equipment.

The inner diameter of the BDS beam tunnels are locally enlarged at four locations (two

per side) to house the large magnetized toroids (so-called Muon spoilers) for reducing the

muon background to the experimental hall.

4.2.4 Surface Buildings

A total of 96, 140 and 133 buildings are foreseen for the Americas, Asian and European sites,

respectively. The type, number and dimensions of the buildings include only those surface

facilities required for construction, installation and operation of the project, taking into

account the specifics of each of the three sample sites. For instance, additional infrastructure

such as seminar rooms, guest-houses, restaurants, administrative facilities etc. are assumed

to be supplied by a nearby (host) laboratory, and are not included in the cost estimate. The

Asian sample site does not have a nearby laboratory and that estimate does include such

central campus facilities.

Types of surface buildings considered included: surface equipment buildings, including

cooling towers and pump stations; shaft head buildings; storage areas; local workshops and

assembly areas, local technical offices etc. The majority of these buildings are concentrated at

III-218 ILC Reference Design Report

16
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Hall Design Study

• ILD Hall Design Study (A. Hervé et al.)
Alain Hervé, CLIC08 Workshop,  16 October 2008 5

Both detectors on a platform

(M. Oriunno)
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Detector in Beam Position

• NB: Optimised hall size
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Detector Opening - Garage Position

• Alcove needed for allowing access to subdetectors
• TPC removal needs ~6m opening

19
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T. Lackowski (ILC-CFS)
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May 2011     ILC - ILD ILD Workshop 2011 LAL, Paris 4 

RDR Cost 

•  Majority of Conventional Construction cost 
are the underground shaft and hall 
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T. Lackowski (ILC-CFS)
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May 2011     ILC - ILD ILD Workshop 2011 LAL, 
Paris 

5 
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T. Lackowski (ILC-CFS)
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May 2011     ILC - ILD ILD Workshop 2011 LAL, 
Paris 
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T. Lackowski (ILC-CFS)
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•  Hall roof span is a 

simple span 
–  Rock bolts provide 

the structural 
support 

–  Drip Ceiling 
provides a dry and 
clean space. 

•  Walls and floor use 
rock bolts for 
structural support, 
concrete lined. 

May 2011     ILC - ILD ILD Workshop 2011 LAL, 
Paris 

7 
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T. Lackowski (ILC-CFS)
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T. Lackowski (ILC-CFS)
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May 2011     ILC - ILD ILD Workshop 2011 LAL, 
Paris 

10 

First design:
Not enough lateral space in parking position
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J. Osborne (ILC-CFS & CLIC-CFS)
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J. Osborne (ILC-CFS & CLIC-CFS)
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J. Osborne (ILC-CFS & CLIC-CFS)
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J. Osborne (ILC-CFS & CLIC-CFS)
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J. Osborne (ILC-CFS & CLIC-CFS)
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J. Osborne (ILC-CFS & CLIC-CFS)
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J. Osborne (ILC-CFS & CLIC-CFS)

31

!"#$%&$"'(%

•  )*+,-(%./0%1"234%$/%'1/5""3%06$7%8%
%

–  92(:%;%<%=>.3"3%?4%@!)A%
–  92(:%B%<%=>.3"3%?4%CD*!%

•  976(%($>34%06EE%?"%/=%?"."F$%$/%?/$7%GAC%2.3%CAGC%'1/H"5$(%

•  I"(6J.%C16$"162%$/%?"%"($2?E6(7"3%2$%$76(%K""L.J%

;M%% % % % %NOP(?/1."%QCD*!R%=/1%%CD&%



K. Buesser Report from MDI/Integration WG

+

Interaction Region Engineering Requirements
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Push-Pull System Design Study (MDI CTG + BDS)
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For DBD/TDR : Design Study for the Interaction Region; Push-Pull System for the ILC
by the MDI-CTG + A.Seryi (BDS) , July 2010

Tasks  (Work Plan )
The following list summarises the major tasks of the working plan.
1.  Design of the detector motion system; study of its vibration properties in simulation and 
experiment.
2.  Design of the IR underground hall for push-pull, including facilities and services for the 
operation of the detectors, radiation shields, seismic issues, impact of safety rules. 
3.  Optimisation of the detector integration and its impact on assembly procedures, 
magnetic and radiation shielding, vibration sources.
4.  Design of detector services supplies for push-pull (data and HV cables, cryogenics). 
5.  Design and prototype of the final doublet quadrupoles and verification of their stability.
6.  Design of alignment system for the final doublet magnets and the inner detector 
components, including the design of a laser interferometer system. 
7.  Study on IR vacuum design, including vacuum requirements and design of quick 
connection valves.
8.  Study of intra-train feedback systems in a push-pull system.

2011年 5月 20日 金曜日
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Push-Pull System Design Study (MDI CTG + BDS)
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Date Milestone

Summer 2010 Finalisation of work plan, implementation of additional resources

October 2010 Linear Collider Workshop at CERN

March 2011 Linear Collider Workshop ( ALCPG11) , Eugene

Spring 2011 First draft of IR engineering specifications

Fall 2012 Finalisation of IR engineering specifications

End of 2012 Finalisation of ILC Technical Design Report and the Detailed 
Baseline Description

Table 1  Milestones

2011年 5月 20日 金曜日
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Functional Requirements for Platform (SID)
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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 Transfer Function from ground : Amplification < 
1.5 between 1 and 100 Hz.

Seismic stability: Appropriate for selected site. (Beamline 
must be designed with sufficient compliance that VXD will 
survive)

2011年 5月 20日 金曜日
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2011年 5月 20日 金曜日

OK for ILD (?)
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Engineering Specs (T. Tauchi, Draft)
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Engineering Specifications (2) : Experimetnal Hall RDR SiD ILD ILD in Mtn. site

IR Hall Area(m)  ; (W x L) 25x120

Beam height above IR hall floor (m) 8.6 9(7.5) 8(9) 9

IR Hall Crane Maximum Hook Height Needed(m) 20.5
5m above top of

detector
20.5 20.5

Largest Item to Lift in IR Hall (weight and dimensions) 400t 100t PACMAN 55t, 3x3x1.5m 400t

IR Hall Crane 400t+2*20t 100t/10t 80t 400t

IR Hall Crane Clearance Above Hook to the roof (m) 14.5(includes arch) 6

Survice caverns(m) ; (W x L xH) none 15x25x11

Resulted total size of the collider hall (W x L x H) 25x120x39 28x48x30

Largest Item; Heaviest item to Lower Through IR Shaft (weight and

dimensions)
9x16m, 2000t 600t

3411t, 15.7x8m

(ring 2.7m thick)
-

IR Shaft Size : diameter(m) 16 9 16 -

IR shaft fixed surface gantry crane. If rented, duration 1.5 years 1.5 years 1.5 years -

Surface hall crane should serve IR shaft Yes Yes Yes -

Other shafts near IR hall for access No Yes No -

Elevator and stares in collider hall shaft Yes ? Yes

Size of access tunnel at Mtn. site ( W x H, m) - - - 11x11,  10.2x7.2

Surface Assembly Building  Area ((W x L ,  m) 25 x 100 30x60 27x100

Largest Item to Lift in SurfAsm. Bldg. (weight and dimensions) 400t 70t 180t 180t

Surface Assembly Crane 400t+2*20t 100t/10t 2x80t 400t

SurfAsm. Crane Maximum Hook Height Needed(m) 18 20 19 25

SurfAsm. Crane Clearance Above Hook to the roof (m) 7 5m to ceiling

Resulted volume of surface assembly building ( W x L x H,  m) 25 x 100 x 25 30x60x24

SurfAsm. crane accessible area (needed) / available ( W x L, m) 20 x 102 28x56

IR hall crane accessible area (needed) / available ( W x L, m) 22 x 98 28x41 18x39

Maximum Detector Height(m) 16.15 15.74 15.74

Detector Width (m) 18.53(14.334) 15.665 15.665

Minimum Detector Clearance ( W x L H, m) 15.67x13.26x15.74 15.67x13.26x15.74

Electronic hut size 18x9x10m

Electronic hut location
When the electronic hut is installed underground

Parameters that define the underground hall volume

Parameters that define dimensions of the IR hall shaft and the shaft crane

Parameters that define dimensions of the surface assembly building and its crane

Parameters that define crane access area and clearance around detector

FILL IN OTHER IMPORTANT PARAMETERS WHICH ARE MISSING

Draft of “engineering specifications”, 20 May 2011

2011年 5月 20日 金曜日
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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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Conclusion
• The MDI work has become a friendly collaboration between detector 

concepts, ILC-CFS, ILC-BDS and CLIC!

• The engineering requirements for the interaction region are being defined

• 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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