SiD Global Issues

M. Breidenbach
Boulder, Colorado
18 September 2008

18 September 2008

M. Breidenbach



Topics

Push Pull
Platforms
Assembly
Costs

18 September 2008 M. Breidenbach



Push Pull Background and Assumptions

It is still assumed that ILC will have two detectors, and that
costs can be significantly lowered by sharing one Beam
Delivery System.

The alternative of two BDS's, alternating between them
perhaps 1/month, is thought to be more conservative. This is
likely so for the detectors, but unlikely for the machine. SLC
experience indicates that luminosity recovery time scales
with the downtime, and the two BDS scenario might involve
continuously recomissioning beamlines that have been off for
a month.

We contend that with a reasonably engineered approach, the
elapsed time from the beginning of a swap to the beginning
of beam based alignment should be less than one day.
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Scheduling

Propose that time be allocated in equal blocks to each
detector, perhaps 35 days.

The time required for the first detector to clear the area is
deducted from their next run.

The incoming detector can take whatever time they want to
set up, but this time is part of their allocation.

Everyone takes their chances with the machine.
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Machine Assumptions

There is a warm section of beamline upstream of QDO that consists of
a valve pair and pumping system
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There is an alignment system relating the detector beamline to the
machine beamline with an accuracy of 1 mm or better.
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Detector Assumptions

The detectors are self-shielded.

- The early SiD designh was checked by the Radiation Safety people
working with the Beam Delivery Group. The combination o¥ calorimeters
and steel was satisfactory.

- This needs to be re-checked, but the Radiation group no longer exists.
- Accident criteria may be different in different countries.

The beamline has portable shielding (Pacmen) that have a section
meeting the tunnel mouth that is common with the other detector.

Liquid He (4K) is delivered by a permanently connected flex line to
the detector. 2K He is made by a system that moves with the
detector, and all the QDO plumbing moves with the detector.

All detector power and data cables are permanently connected to
the detector.

The detector is designed so that small distortions of the steel do
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support of the calorimeters and tracker.

The wavelength scanning interferometer system checks alignment
for the barrel and relates the endcap positions.

The full detector position is adjustable in X and ¥ 1o 1 mm. The Y
range will need to be determined to accommodate floor motion.
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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 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.
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Time Estimate

1] |Tasl;hlame Durathan Wed 3 ITh_lljiei:\d
o 112|123 /456 (7 [Blo(mfif12[1Jz]|af(a]s|a (769011121 ]2[3]4
1 E Secure ILC Beams 1hr [
Z |G4 | Deenemize magneis 3 e
3 Baamiing Shiekdn, 1hr
04  Open g
4 Disconnect Beamlines 2 e
5 EC| Checkout Detetcior Transport system 2 s
] i Detecior 20 m Z s
Transpa
7 Transport ofner detector on beamiing 2 s
Connect beamline 2 e
Closa Beamling shiglding 1hr
Check gross detecior allgnmend & ad|ust I nece Z o
Enengize magnets 3 s
Safety Checks before b2ams 1hr
Begin Beam Based allgnment 10 hes

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

The converse is also truel!
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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 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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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
tonnes. The solenoid with calorimeters weighs ~700 fonnes, but
calorimeters could be inserted later.

Actual strategy depends on details of site and schedules
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SiD Costs - Parametric Model

« Rtrkr=125m

+  Cos(Btrkr) = 0.80
* Hcal A=45

- Hecal layers = 40
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Base, Contingency, & Indirects
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WBS

1.1.1
1.1.2
1.1.3.1
1.1.3.2
1.1.3.3
1.1.4
1.1.5
1.1.6
1.1.7
1.1.8

Title

Beam Pipe & Vertex
Tracker

EMCal

Hcal

Forward Calorimeters
Muon Tracker
Electronics

Magnet

Installation
Management

Total Man-yrs
Rates (K$/yr)

Totals (M$)
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Engineer

6.5
20
10
10

4

9

68
29.3
5

37

199

131

26
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Tech/Design Admin

15
69.8
262
187
10
35.5
53
25
27

5

689

101

70
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With Escalation

18 September 2008 M. Breidenbach 14



Work Breakdown Structure (WBS)

A complementary cost document has been developed using
Tony Johnson's WBS program.

File Edt WES ‘Wiew Help

JOEE O XDOR 2O8SE EX 0 10 90
QWE‘SloMaterials' &LaborRatesl

WES | Component | Mumber | Lnit | Comment | Materials MContingency Labor LContingency Takal
{ ﬁ NLC Detectars {aach 722 533,712 84,629,177 100,958,523 33,525,409 441,647,121

"’ ﬁ|' D 1each

bector 1each

1each @CF=Tracket
1each

EN @CF=Muons, update ..,

1each @CF=Elecs

1each @CF=Magnet

1each

1each @CF=Management 921,000
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WBS facilitates a detailed breakdown

1.1.2 E}ﬂ Tracker 1 =ach
1.1.2.1 = Tracker EDaI 1 each
1.1.2.1.1 =£| Mechanical Engineesr Z0 man year
1.1.2.1.2 =£] Mechanical Designer 10 man year
1.1.2.1.3 ﬂﬁ Mechanical TE@W 40 man year
1.1.2.2 I:—:Iﬂ Tracker Mechanics 1 each
1.1.2.2.1 :B Tracker Space Frame, Barre 1 lak
1.1.2.2.2 :ﬂ COuker Endcap Frame 1 lak
1.1.2.2.3 -l Tracker Cooling 1 lat
1.1.2.2.4 :ﬂ Tracker Alignment Syskem 1 each
1.1.2.3 I:—:Iﬁ Tracker Silicon Dektectors 1 =ach
1.1.2.3.1 L:_}ﬂ Barrel 1 each
1.1.2.3.1.1 - M5 Tracker silicon 66.7 Sq.m.
1.1.2.3.1.2 =18 Tracker Module 6,946 sach
1.1.2.3.1.2.1 >=a Tracker Module Fran 1 2ach
1.1.2.3.1.2.2 - :ﬂ Tracker EPix 2 =ach
1.1.2.3.1.2.5 . f§Y Tracker Cable 1 each

1. .1. i Lewel 1 Concenktraktor, Ti

1.1.2.53.1.3.1 = JJ Level 1 Concentrato 1 each
1.1.2.53.1.4 :ﬂ Lewel 2 Concentrakor 0 =ach
1.1.2.3.1.5 =£| Elecktronics Tech & man year
1.1.2.3.1.6 =£| Mechanical Tech 7.5 man vear
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Status

A draft exists forSiD.
It corresponds at the ~1% level to the parametric level, but
that is largely by construction.

There has been too little review to publish it in the LOI!
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Conclusions

Kurt will talk about actual detector engineering tomorrow.

We need to decide what we are going to put in the LOI
about the issues discussed here.

18 September 2008 M. Breidenbach

18



