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Update LDC Hall, Assembly and Push-Pull
(Work is not finished. Sorry for confusing pictures)

• History
• General
• LDC/TESLA detector assumption
• Surface Assembly 

A la CMS
A la GLD

• Shelf Shielding Detector/Shielding Wall
• Underground Cavern Size 

Beam Position
Questions: Hall Width
Garage Position

Question: Electronic Location
Question: Shaft Position

• ILC MDI Engineering Forum at CERN 12.-13. Oct. 2006
• Task force: Technical feasibilitiy push-pull

Beam Pipe Breaking Point
QD0 Supply
Preliminary LDC position

• Summary
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History

1. Q: Surface assembly possible with the LDC detector?
1. Q: Surface hall size?
2. Q: Underground cavern size?
3. Q: Second access shaft?
4. Q: Crane capacities?

2. Q: Selfshielding detector or moveable shielding wall?
3. D: Garage position for beam commisioning
4. ILC MDI Engineering Forum at CERN 12.-13. Oct. 2006
5. Task force: Technical feasibilitiy push-pull

1. Two phone conferences
2. Paper: „Preliminary LDC position …“
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General

• 2000t parts are not easy to handle!
CMS needs 1day to close one yoke ring! (Goal: ½ day)

• Do not forget:
Escape routes
Scaffolds, Lifts (scissor or cherry pickers)

I assumed 3m space arround the open detector!
Cables and other supply lines
(to the detector and at the walls)
Supports

Where are the cables and supply lines, fixtures etc.?
CMS has gaps, LDC has at the moment holes!?

Are you aware that the end cap yoke has to have 
a 4mm gap filled with Aluminium. …
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LDC/TESLA detector assumptions

• Reasonable fast access to the inner detector
• Access to the vertex detector without 

breaking the machine vaccum

Picture from
“Mechanical Concept of the TESLA Detector”
(LC-DET-2001-045)



5

M
E

A
M

ac
hi

ne
 a

nd
 E

xp
er

im
en

t A
ss

em
bl

y
LD

C 
M

ee
tin

g 
Va

le
nc

ia
11

. N
ov

. 2
00

6
N

or
be

rt
 M

ey
ne

rs
, M

EA

LDC fully open (Beam Pipe Exchange)
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Q: Surface Assembly a la CMS
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Q: Surface Assembly a la CMS
It would be possible!
We split the barrel yoke in three rings and do it like CMS

(In case of a shallow hall I would stick to the TESLA concept)
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Surface Hall Size
50m (later 70m) x 30m; 2 x 80t crane; hook 19m above floor.
(For the costing MDI panel has chosen 100m x 25m.)
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Q: Surface Assembly a la GLD
I now understood. It is possible too!.

Split the instrumented yoke in its segments, lower them and the coil 
and reassembled underground.
LDC 1/8 LDC Barrel yoke ~ 440t; 1/8 LDC End cap yoke ~240t; GLD 400t

(I do not see an advantage over the CMS concept, 
beside the cracks in the barrel muon system)
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Shelf Shielding Detector/Shielding Wall

• If the detector is shelf shielding, the beam line needs 
3m iron/concrete shieding.

• Only the 4th detector concept is not self shielding!
3m shielding wall

or
3m shielding arround the detector
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Shelf Shielding Detector/Shielding Wall
• The design of the shielding 

wall element is reasonable!
• The other two picture show that one 

should go for a shielding arround the 
4th detector instead of a shielding wall!
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Underground Cavern Size
Q: Cavern Width ?

Not rectangular shape!

25m seemed to be okay!



CF&S Proposal
at least valid for the CERN site
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Underground 
Cavern Size
Detector in Beam 
Position (open)
• First attempt to 

define the 
underground 
cavern size
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Underground 
Cavern Size
Detector in Garage 
Position (open)
(It was a surprise for me!)
Q: E-Trailer ?
• It is in way!
• Alternativies:

Split it
Electronic Cavern
At the yoke
In the shaft

Q: Allowed cable length?
(Detector to Electronic)

Q: Necessary space for 
electronic?

Q: Cable route for the inner 
detectors?
(Along the support tube?)

Please ignore the 
oversized shielding!
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Detector in 
Garage Position
Q: Shaft Position ?

~10m longer hall
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Q: Surface Assembly (Table)
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ILC MDI Engineering Forum at CERN 
12.-13. Oct. 2006  (http://indico.cern.ch/conferenceDisplay.py?confId=1561)

• Visit to ALICE TPC
• Visit to ATLAS
• Visit to CMS
• Talks and Discussions

Impressive!

Service Cavern
Second Access Shaft
Survey Galery
Two Cranes

CMS surface hall
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ILC MDI Engineering Forum at CERN 
12.-13. Oct. 2006 (http://indico.cern.ch/conferenceDisplay.py?confId=1561)

• CMS Talk

CMS Site
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ILC MDI Engineering Forum at CERN 
12.-13. Oct. 2006 (http://indico.cern.ch/conferenceDisplay.py?confId=1561)

• ATLAS Talk
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ILC MDI Engineering Forum at CERN 
12.-13. Oct. 2006 (http://indico.cern.ch/conferenceDisplay.py?confId=1561)

• ATLAS Talk

Barrel calorimetre (Tile + LAr) in 
place in November 05
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ILC MDI Engineering Forum at CERN 
12.-13. Oct. 2006 (http://indico.cern.ch/conferenceDisplay.py?confId=1561)

• ATLAS Talk

Work between the
muon chambers
layers
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ILC MDI Engineering Forum at CERN 
12.-13. Oct. 2006 (http://indico.cern.ch/conferenceDisplay.py?confId=1561)

• ATLAS Talk

First ATLAS muon chamber
big wheel in Sept 06



ILC MDI Engineering Forum at CERN 
12.-13. Oct. 2006 (http://indico.cern.ch/conferenceDisplay.py?confId=1561)

• ATLAS Talk
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Task Force:
Technical Feasibility of Push-Pull

• We formulated in contact with the LDC contact persons a 
priminary answer for the LDC community! next pages

• Do not be mislead by wrong arguments!
• Or by the technical details in the report Andrei Seryi gave

„Report from the Push-Pull Study Group (Andrei Seryi (SLAC))”
(http://ilcagenda.cern.ch/getFile.py/access?contribId=19&amp;sessionId=26&amp;resId=0&amp;materialId=slides&amp;confId=1049)

• It was not an technical issue!
(We did not find a technical show stopper, but it will need effort and money.
It adds an engineering challenges to the challenges you already have, 
when you build a detector!)

• Look a Barry‘s talk from Wendsday evening!
It is to reduce the costs 
to be written in the RDR!

Do we have a chance aganist the cost argument? NO!

• Decision in two weeks! (Barry)
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Push-Pull
Beam Pipe 
Breaking Point
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Push-Pull
QD0 Supply

Example: Engineering Challenges
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8.2

3

7.7

2

9.2

6.2

0

LDC

TPC fully move out



Surface Hall and Push-Pull Cavern 
with Shielding Wall and Service Cavern

Drawing ILC_BDS-Detectors_Hall-PushPull_Option / Clay Corvin
http://ilcagenda.cern.ch/materialDisplay.py?sessionId=48&amp;materialId=0&amp;confId=1049 of GDE/e+e- Session at Valencia

Position

?
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Preliminary LDC position on a possible PUSH-PULL
detector configuration at the ILC (02.11.2006) /1
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Preliminary LDC position on a possible PUSH-PULL
detector configuration at the ILC (02.11.2006) /2

hours
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Preliminary LDC position on a possible PUSH-PULL
detector configuration at the ILC (02.11.2006) /3

Deeper
Hall
(~2m)

Sophisti-
cated
Cabling

Trailer
Size

Counting
Room

Survey
Galeries

Effort &
Money
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Preliminary LDC position on a possible PUSH-PULL
detector configuration at the ILC (02.11.2006) /4
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Summary
• Underground Cavern

Size 55m x 25m OKAY, with inclined Walls!
Shaft at the end OKAY
Service Cavern YES
2. Access Shaft YES
Separation Wall: NO, NO, NO

• Surface Assembly (To save time)

CMS style OKAY and preferred
GLD style Possible

• Push-Pull (To save a lot of money) Technical Challenging, but possible or?
Money & Effort „Sociological“ Difficulties

Longer & Deeper Cavern
…

Acepted (for the RDR) or? 
How much complementary are the three concepts?

Open Questions:
• Where Electronic and Auxiliary Caverns? (Size, Cables, Pipes, …?)
• When to start detailed/Engineering Design? (Gaps, Fixtures, …?)
• ………..
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Backup Slides
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Vertex Access
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Beam Pipe Exchange
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Barry‘s Talk page 21
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Shareing Lumminosity
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Detector in 
Garage Position
Q: Shaft Position ?

Best position 
with E-Trailer! (?) 
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Detector in 
Garage Position
Q: Shaft Position ?

Best shaft position 
without trailer! (?)

Only trailer problem left

Q: But how the stair case and 
the elevator in the shaft?
Turn rectangle and 
all detector rings (?)

Q: Second shaft?
Safety
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Detector in 
Beam Position

Shielding modifed

• 4m for Machine
• Overlaps at the 

Gaps
E-Trailer smaller


