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Toward the LoI

Kept focus on the IDAG questions to be addressed in the LoI by the detector 
tconcepts.

Detector Parameters frozen at the SiD meeting in Boulder, September 2008

The engineering model is described by a set of parameters that enable the 
integration of the sub-systems.

At this stage of SiD it is not possible to say much more on cable and piping, 
both internal and umbilical. A first estimation of the  amount of services is 
included in the model.

Integration studies of other ancillaries like magnet chimneys, cryogenics and 
Pacmen, also part of the engineering model  
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Parameters Drawing for LoI
Available through ILCDOC/Engineering&DrawingsAvailable through ILCDOC/Engineering&Drawings
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The interface document 
from ECFA08 Warsaw to LCWS08 Chicago

List of functional requirements

1. Two detectors in a single collider hall, able to work in 
turns, in push-pull mode.

EPAC08 Paper

2. The hardware design should allow the moving 
operation, reconnections and possible rearrangements 
of shielding to be performed in a few days, or less than 
a week.a week.

3. The IP to start of QD0 quadrupole (L* parameter) would 
be in the range of 3.5-4.5 meters (different L* is allowed 
for different detectors), while the distance from IP to the 
second quadrupole QF1 is 9 5 meterssecond quadrupole QF1 is 9.5 meters.

4. The range of detector sizes considered in the design 
include detectors with half size of 6-7 meters, 
performing optimally

5. The off-beamline detector is shifted in transverse 
direction to a garage position, located 15m from the IP.

6. The radiation and magnetic environment, suitable for6. The radiation and magnetic environment, suitable for 
people access to the off-beamline detector during beam 
collision, are to be guaranteed by the beam line 
detector using their chosen solution.

7 The IR and detector design is to satisfy the beam
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7. The IR and detector design is to satisfy the beam 
parameters defined in the RDR [1] including nominal, 
Low N, Large Y and Low P parameter sets.



Assembly Scenarios

• There appears to be a debate between surface and below ground 
assembly.

• However:
– The major detector modules will be assembled elsewhere. This 

obviously includes the VXD, Tracker, EMCal, and HCal.
– The muon detectors can be loaded into the iron elsewhere.
– The solenoid will be wound elsewhere.
– The amount of cabling and services on SiD is tiny compared to the 

LHC detectors.
• Therefore, we can choose among:

– Assemble the barrel and doors above ground and lower the 
~4Ktonne barrel and two ~2Ktonne doors.

– Final assembly of the major steel components below ground. 
Depending on steel design, components might weigh 100-500 
t Th l id ith l i t i h 700 t b ttonnes. The solenoid with calorimeters weighs ~700 tonnes, but 
calorimeters could be inserted later. 

• Actual strategy depends on details of site and schedules
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Vacuum Design and Push Pull 

QD0

Moves with SiD

L<1 m
IP

Present vacuum requirements :

QD0
Stationary

IP

Present vacuum requirements :

P < 1nT in the BDS

P < 100nT in the experimental 
region

QD0 cryostat
cold bores 2K

QF1 cryostat
cold bores, 2K

incomingBe part Tubes are 
TiZrV coated

Tubes are 
TiZrV coatedQD0 cryostat

cold bores 2K
QF1 cryostat
cold bores, 2K

incomingBe part Tubes are 
TiZrV coated

Tubes are 
TiZrV coated

region

•Do we rely on the cryopumping 
from QD0 

•Do we need extra pumps

cold bores, 2K cold bores, 2K

0.2m

cold bores, 2K cold bores, 2K

0.2m •Do we  need extra pumps

•Do we need periodic bake out in 
situ. 

~4m
z=4m z=7.3m z=9.3m z=12.5m

Pumps connected to the 
tubes close to the cone

Beam screen with holes
to avoid H2 instability

~4m
z=4mz=4m z=7.3mz=7.3m z=9.3mz=9.3m z=12.5mz=12.5m

Pumps connected to the 
tubes close to the cone

Beam screen with holes
to avoid H2 instability

Actions required

•Beam instrumentation def.

tubes close to the cone to avoid H2 instabilitytubes close to the cone to avoid H2 instability
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•Additional Shut-off valves location



• Building the detector on a platform seems to have significant risks and costs with

Platforms
Building the detector on a platform seems to have significant risks and costs with 
incommensurate benefits.

– The major issue is vibration isolation to ensure luminosity.
– The platform requires excavating the hall further below beamline, with roughly p q g , g y

the same requirements on the “floor”.
– It appears rather expensive to make a platform stiff enough if it is supported 

discretely.
– SiD can adjust its elevation to match the beamline with its proposed 

undercarriage. 
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Rollers integrated in iron’s support arches
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Zee sliced layout  a la ILD/CMSPhi sliced layout SiD



Platforms and vibrations for a  nanometric machine

CMS platformCMS platform

Modal analysis (first 20 mode extracted)

1st, 41 Hz
6th, 67.8 Hz

2nd, 43 Hz 7th, 68.1 Hz
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X Motion
• The preferred transport approach is Hillman Rollers on hardened steel rails. 

There is no problem with Hillman capacity Airpads are not preferredThere is no problem with Hillman capacity. Airpads are not preferred.
• Stiction may be 5% of the static load (~4 Ktonne)
• Perhaps drive the detector with rack and pinion system.

Design for a velocity of 1 5 mm/sec• Design for a velocity of 1-5 mm/sec.  

3.5 kton capacity 
recently manufactured

M.Oriunno, SLACLCWS08, Chicago November ‘08



On beam Off beamOn beam

30 m
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Detectors Swap Time Estimate

With careful engineering and an experienced, well rehearsed crew, it 
seems plausible to make the push pull cycle not including the beamseems plausible to make the push-pull cycle, not including the beam 
based alignment and re-tuning of the machine, in less than a day.
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Solenoid with integrated dipole

Baseline design: 6 layers CMS conductor

1.6 GJ, ~18000 Amperes

Dipolep

Solenoid

M.Oriunno, SLACLCWS08, Chicago November ‘08



Iron Barrel Yoke layout
Bolted assembly, 144 plates 200 mm thick, 40mm gap

Opportunity to make blank assembly at the factory before shippingpp y y y pp g

Preliminary Contacts with Kawasaki Heavy Industries

• Plate thickness tolerance for each: 0.1mm 

• Plate flatness: 4mm (in a plate)• Plate flatness: 4mm (in a plate)

• Fabrication (assembling & welding) tolerance: 2mm

• Full trial assembly: capable (but need to study)

211 tonne

203 tonne
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Fringe Field Map

RR

2.79 m2.79 m

5.3 T5.3 T5.3 T

4.9 T

5.1 T

4 7 T

2.5 m Note: Values are 
average over contour

4.9 T

5.1 T

4 7 T

4.9 T

5.1 T

4 7 T

2.5 m Note: Values are 
average over contour
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Iron Door Yoke, Bolted assembly, no vertical split

• Uses continuous cast steel plates rolled to  
200 mm thickness

• 40mm gaps for muon identification 
chambers

• Plate-to-plate spacers are staggered for 
better muon identification coverage

• Bolted construction
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Bolted construction
• 100mm thick inner support cylinder



L*=3.664m, 14mrad, 
Push-Pull, QF@9.5m, Door Closed

YOKEHCALECAL YOKEHCALECAL YOKEHCALECAL YOKEHCALECAL YOKEHCALECAL YOKEHCALECAL YOKEHCALECAL

Lumical Mask Beamcal

YOKEHCALECAL

Lumical Mask Beamcal

YOKEHCALECAL

Lumical Mask Beamcal

YOKEHCALECAL

Lumical Mask Beamcal

YOKEHCALECAL

Lumical Mask Beamcal

YOKEHCALECAL

Lumical Mask Beamcal
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Forward Integration

1616 mm392

Deformations in mm
Lumi 

(220 kg)

10mm steel

6 6

Mask 
LowZee&Beamcal 

(136 kg)

QD0

(507 kg)
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QD0
Support 

Clam-shell



Integration for  the Push-Pull

17 m

8.6 m
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Integration of the QD0 cryoline

He2 cryoline

2 m opening on the beam,

1. The QD0 service cryostat on ancillary 
platform, fixed to the SiD barrel infrastructure

2 H 2 li i id t d t QD0 th h2. He2 cryoline rigid connected to QD0 through 
the Pacman

3. No relative movement between QD0 and He2 
line when door opens.

4. The ancillary platform allows the QD0 
cryogenics to travel with detector during push-
pull

5. Additional space for racks, controls et al.

QD0 service 
cryostatcryostat
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Hilman Rollers

Ancillary platform



QDO support/adjustment

Reacting bars

QD0

QF

QD0

Cam/support

Spool tubes
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Opening 2 m on the beam



230 mm

390 mm

5 degrees of freedom 
mechanism, stepper 
motors with drive-cam

2 d.o.f.

Steppers

3 d.o.f. View A-A

St

QD0 
Cryostat

Steppers

Steppers
Cam-wedges

Shaft
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Steppers

As implemented in SLD



Rapid prototyping plotter for assembly and Integration studies
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Rotating Pacmen

Electrical motor, low 
friction hingesg
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Detector opening on the beam

1 2 31 2 3

4
5 6
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Summary

•Focus on LoIFocus on LoI

•Addressing answers form IDAG

•Work in progress to delivery a self consistent engineering model : ForwardWork in progress to delivery a self consistent engineering model : Forward 
region, QD0 support, Push-Pull

•The expected progress on the sub-detector technology choice and design 
will allow terrific improvements of the integration assembly and maintenancewill allow terrific improvements of the integration, assembly and maintenance 
schemes.

•Keep momentum  in the discussion of  the MDI interface Functional 
Requirements Document
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