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Recent Events vs. MDI

SiD Letter of Intent

» Submission of the Letter of Intent

ILC-Note- 2009050
W

http://silicondetector.org/display/SiD/LOI

Versian 4. 2009-0

Functional Requirements on the Design of the Detectors and the
Interaction Region of an ¢'¢’ Linear Collider with a Push-Pull
Arrangement of Defectors
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IDAG requests for the Lol vs. MDI

IDAG wishes the proponents of the 3 LOI’'s to address the following points in their
LOI document:

(1) Sensitivity of different detector components to machine background as
characterized in the MDI panel.

(2) Calibration and alignment schemes. ~ A

(3) Status of an engineering model describing the support structures and the
dead zones in the detector simulation

(4) Plans for getting the necessary R&D results to transform the design concept The MDI chapter provides a
into a well-defined detector proposal. P '

(5) Push-pull ability with respect to technical aspects (assembly areas needed,
detector transport and connections) and maintaining the detector
performance for a stable and time-efficient operation.

(6) A short statement about the energy coverage, identifying the deterioration of
the performances when going to energies higher than 500 GeV and the
considered possible detector upgrades.

(7) How was the detector optimized: for example the identification of the major

parameters which drive the total detector cost and its sensitivity to
variations of these parameters.
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Iron Barrel Yoke layout

Bolted assembly, 144 plates 200 mm thick, 40mm gap

Opportunity to make blank assembly at the factory before shipping

Preliminary Contacts with Kawasaki Heavy Industries

 Plate thickness tolerance for each: 0.1mm

* Plate flatness: 4mm (in a plate)

* Fabrication (assembling & welding) tolerance: 2mm

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

211tonne.H“iq

203 tonne

gy

=
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Iron Door Yoke, Bolted assembly, no vertical split
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Solenoid with integrated dipole

Baseline design: 6 layers
1.6 6J, ~18000 Amperes

Integrated Dipole

CMS conductor

~_ L

Cryo Chimney
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Quench back Cylinder
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Coil winding

Thermal Screen
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‘No flux return plates

B Field optimization

Flux return plates /

800

700 ¢

600 -

500

gauss
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Distance (m)

Gap 1-5cm
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B Field optimization

Gap 1cm, flux return plates Gap 5cm, flux return plates

Gap 1cm, no flux return plates
TILCO9 8
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Magnetic environment (requirements)

The requirements on the magnetic field outside of detector operating on the
beamline will define the amount of iron in the detector

We agree to base our working numbers for the upper limits for personal safety
on the values in force at CERN:

« 5 Gauss (0.5 mTesla) for people wearing pacemakers

* 100 Gauss (10 mTesla) for the general public

« 2000 Gauss (200 mTesla) for occupational exposure.

The magnetic environment in the garage area housing the off beamline
detector must be limited to 50 Gauss and individuals wearing pacemakers will
be excluded.

We assume that effects of any static field outside of detector on the beamline
can be corrected.

The area around the on-beamline detector

« Human Safety: 2000 Gauss, with denial of access for people with pacemakers
and the

general public

» Operation of magnetically sensitive equipment: at the complete discretion of
the detector group

M.Oriunno, SLAC TILCO9
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Push/pull locomotion
Dedicated session in this workshop

Hilman

strands jacks

TILCO9
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FeedBack Instrumentation & Vacuum Design and
Push Pull

Moves with Detector <t g:::gbyf Controlled

Removable Spool Piece % @
I I ‘ N

QDO

;

a

Kicker

Stationary

Present vacuum requirements :
P <1nTin the BDS
P <100nT in the experimental region

*We may rely on the cryopumping from
QDO

*We do not need extra pumps

*We do not need periodic bake out in situ.

Open point :
*The beam instrumentation required

*Shut-off valves

M.Oriunno, SLAC TILCO09 11



IP Beam Pipe Design
(B.Cooper, FNAL)

man
~———____ Perpendicular to axis "A Centered on axis "B"
1696.037 Axis "C"
Centered on axis "C" Axis "B¥_
1550.934
3
a 8
™ o
T% ]
------- = = —F—= :______-_
205.292 Py o T

3 e

g : S

] g ?

2815.000 - : \
300,000 Centered on axis "C"

12 February 2009

Units = mm, radians

The berylllum portion of the beam pipe extends to 205.292 mm.

Other portions are tentatively stainless steel, but beryllium has been considered for the 20 mm and 30 mm dimaeter pipes.
otherwise noted.

Objects
Flat heads are perpendicular to axis "C"
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QDO support and alignment (requirements)

The detector-carried QDO cryostat must be adequately aligned and stable.

The detector brings the QD0 magnet close enough to the BDS beam line, as defined by a
line through the stationary QF1 magnets,
Detector axis alignment accuracy: £ 1 mm and 100 prad from a line
determined by QF1s
Detector helght adjustment range: +/- several CM, tbd after site selection and geologic study

The detector provides a means to finely adjust the QDO package using the beam to bring it
within the capture range of the inter-bunch feedback

* Number of degrees of freedom: 5 (horizontal x, vertical y, roll a, pitch ¢, yaw y)
« Range per x,y degree of freedom: £ 2mm
* Range per a,¢,yp degrees of freedom: £ 30 mrad (roll), +1 mrad (pitch and yaw)

The control of the movers will remain under control of the BDS system during operation.
The movers may be periodically adjusted during a run to keep luminosity at its maximum
value.

It is assumed that each detector will provide a means of verifying the alignment of the QDO
cryostat to the stated accuracy before low current beam operations begin.

M.Oriunno, SLAC TILCO09 13



QDO support/adjustment

==

~ Reacting bars

[~

I ‘~\\I-—- qﬁ’
= .

Spool tubes

Opening 2 m on the beam _
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5 degrees of freedom mechanism,
stepper motors with drive-cam

Identical mechanism
developed for FFTB and
the LCLS undulators

|\ 0
/
R

Steppers
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Forward Integration

10mm steel Deformations in mm

'

Lumi - S
o — (220 kg) - X

) "

LowZee&Beamcal

y | w kg)

(507 kg)

Support
Clam-shell
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Radiation Environment (requirements)

Radiation shielding is essential with two detectors occupying the same Interaction
Region hall.

The criteria of the shielding design for the Lol are the following :

» Normal operation: the dose anywhere beyond the 15m zone housing the off-
beamline detector should be less than 0.5 uSv/hour.

« Accidental beam loss: simultaneous loss of both e+ and e- beams at 250
GeV/beam anywhere, at maximum beam power. In that case, the dose rate for
occupational workers in zones with permitted access should be less than
250mSv/h and the integrated dose less than 1mSyv per accident.

M.Oriunno, SLAC TILCO9
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Parameters drawing in use for the Radiation simulation

Cryo chimneys
notches

Barrel/Endcap gap
/

7

SLAC RADIATION PHYSICS NOTE RP-09-08
March 30. 2009

IR hall dose rate estimates with detector concepts
T.Sanami? ), A Fasso?, M.Santana?, L.Keller?, A.Seryi?’, 3. Rokni?, S.Ban?

DRadiation Science Center, KEK,
Oho 1-1, Tsukuba, Ibaraki 305-0801
2Radiation Protection Department, SLAC, MS48
2575 Sand Hill Road, Menlo Park, CA 94025

Abstract

Dose rates in IR hall are estimated with several kinds of designs of detector,
shielding walls and pacmans. The obtained dose rates are evaluated in comparison

with existing criteria for area classification of radiation safety aspects.

Forward regionlron

TILCO9 18



Radiation Environment

Barrel Muon system
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Endcap Muon system
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Cryogenics layout

Gas Helium storage

Surface

Cold Box

IR Hall Wall

Gas helium
compressor L. . .
Rigid high pressure warm gas line

.......

Dewar

Valve box

apo Solenoid

Detector

Valve box

apo Solenoid

Detector

TILCO9
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Cryogenics system design for push-pull

21
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Cold box A

M.Oritnno, SLAC Detector open on the beam line
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W Beam Line

Cold box B

. Solenoid
Detector B

M.Oriunno, SLAC TILCO09 23



L e Beam Line

Cold box B

Solenoid
Detector B

M.Oriunno, SLAC TILCO09 24



Solenoid electrical circuit

DC Power
supply

DC

)
N

Pressurized Water Dump Resistor

Breakers __-—ﬁr {

Dump
resistor

——AAN—

Coill
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Cable chain
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Rotating Pacmen

Electrical motor, low friction hinges

] |
A =] '~
\I i T
| ]
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Detector opening on the beam

M.Oriunno, SLAC 7 8 TILCO09 28



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 tonnes, but
calorimeters could be inserted later.

» Actual strategy depends on details of site and schedules

M.Oriunno, SLAC TILCO09 29



Gantry Crane for the surface assembly option

Diesel powered hydrauli

Trunnion link
fabrication to
suit vessel

Up to 15 No 11.4m towers + 0.5m Base stool + 1.5m capping beam assembly = 173.0m max

power pack for lifting jacks™

Modular crosshead beam

2 No or 4 No DL-S775 strand

fll__—— jacks for liing. 3100 mT WL
max.

[+

Upper spreader beam
3000 mT SWL

—

360° swivel
3000 mT SWL

Lower Spreader beam
3000 mT SWL

Lifting Pendants -

strand cables connected to
trunnion link fabrications
SWL to suit vessel

q_._.,_\,,,

iy

v LA

11.4m high 4 leg tower
sections. Tower legs @
3.5m centres.

DL-C450 climbing jacks as
alternative to strand jacks.

2, 3 or 4 No climbing jacks per
tower as required.

Cross head beam is lifted with
the load, avoiding the need to

erect this heavy beam at height.

DL-C450 climbing bars,
clipped to the inside faces of
the towers.

T

mm:'mﬁ!.:

Tower foundations can be:

if-q + Modified vessel foundations
[Ii + Temporary concrete bases
= « Load spreading mats

(30 mT/m2 max g.b.p.)

T

DL-TS3000 Mk1 gross liting capacities — 2 tower configuration

20m tower spacing. Vessel central to the towers.

No. Tower Strand jacks Climbing jacks
11.4m height SWL SWL SWL SWL
tower Guyed | Unguyed | Guyed | Unguyed

Tower guys — where required sections (m) (tonnes) | (tonnes) | (tonnes) | (tonnes)
4 No DL-S185 strand jacks 2 248 3000 2600 3600 3600
3 36.2 2950 2150 3600 3600
4 476 2900 1750 3600 3100
5 59.0 2875 1400 3600 2300
5 704 2850 1125 3600 1750
i 818 2800 900 3600 1325
8 932 2775 700 3600 1050
9 104.6 2750 525 3600 825

10 116.0 2550 3600 650

11 1274 2300 3600 500

12 138.8 2075 3600

13 150.2 1800 3600

14 1616 1550 3600

15 173.0 1300 3600

Gross lifting capacities include the weight of the vessal plus all lifting
strand, lifting beams, swivel etc..

)

Typical 4 guy layout
Guy positions can be varied to suit
the site layout

DL-TF 1500 tailing skid
frame (1500 mT SWL) or
tailing crawler crane by
others

DL-P40 computer control cabin for
remote operation of all jacking
systems

Copyright @ Derman Long Technolegy Limited

Notes:

General

The DL-TS3000 Mk1 can be used in 2
tawer or 4 tower configuration, guyed or
unguyed, and using either strand jacks or
climbing jacks for lifting. The system can
self erect and self dismantle to avoid the
need for a large tower erection crane
Vessels can be lifted, skidded laterally
and rotated as required to suit delivery
position. All jacking systems are
monitored and controlled from ground
level by a single operator using the DL-
P40 computer control system. All items
are transported in standard shipping
containers.

Specification

Lifting capacity: See table
Lifting speed: 10-30 m/hr
Max tower spacing: G0m
Max lifting wind speed: 20 misec
Max storm wind: 40 m/sec @ 10m
Operating temp- -20 to +50 deg
Foundation options: see drawing
Guys: 4 x 185 mT SWL

Unguyed towers can only resist 40 m/sec
starm winds up to 6 towers high with
cross beam at top for strand jacks and 7
towers high where no top cross beam
used, i.e in climbing jack configuration.

The information provided on this drawing
is intended for initial evaluation purposes
only. DLT will pravide a detailed proposal
for each project giving more specific
information.

& |20003/07 | INF |Firstissue TB

Rev | Daie | Status |Description By

Dorman Long Technology
PL.

www.dormanlongtechnology.com

Project

DL-TS3000 Mk1

Drawing Title:
DL-TS3000 Mk1
General arrangement and duty
charts for guyed and unguyed
configurations

A e ‘ | TS v/ Design Eng: GG Checking Eng: PW
‘ 1 DL-TF1500 pulling rams brawnBy: 0D FrojectEng: MO
; 10m-&0m S DL-TF1500 skid track & load Dreving Saus
Top of cL cL Tower - 11 1000 skid track & loa DL-S185 Strand Jack INFORMATION
foundation Tower Tower spreading mats. Max gbp 30 mT/m2 mounted in jack frame
DL-TS3000 Mk1 p— p— m—
(2 tower quyed configuration shown) DL-TS3000/001 ‘ A
M.Oriunno, SLAC TILCO09
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Solenoid

Solenoid
commissioning

Ready for
push/pull

Closure

o 7 9
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Rapid prototyping plotter for assembly and Integration studies

M.Oriunno, SLAC
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Comments

To progress in many of these areas a degree of mutual cooperation and discussion
between pairs of detectors who propose to share the IR is required.

Where different, technical solutions adopted by the detector concepts need to be

developed and brought at the level sufficient to make a comparison, e.g. platform
and QDO supports

The ILD and SiD concepts which present themselves as “self-shielded” need to
discuss which elements of their shielding mate, e.g. rotating vs. sliding pacmen

MDI design process flow

Functional
requirements Doc.

{i.2. Platfom )
Technical
Solution #1

{i.e Rollers)
Technical
Solution #2

{i.2.QD0 supp.)
Technical
Solution #3

{i.e. Pacmen)
Technical
Solution #...n

M.Oriunno, SLAC TILCO9
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