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SSi
N Toward the Lol

Kept focus on the IDAG questions to be addressed in the Lol by the detector
concepts.

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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from ECFA08 Warsaw to LCWS08 Chicago

EPACO8 Paper

List of functional requirements

CHALLENGES AND CONCEPTS FOR DESIGN OF AN INTERACTICN
REGION WITH FUSH-PULL ARRANGEMENT OF DETECTORS — AN

INTERFACE DOCTUMENT=

B Parker (BYL), A Herve, I.i0sbome (CERI), A Mikhailichevko (Comell Univ.), E Buesser
(DESY), B.Ashmanskas, V.inchler I MMokhov (Fenmilib), A Enomota, Y. 5uzimoro, T. Tauchi,
K. Tsuchiya (EEK). I. Weisend (M53F), BBurrows {Oxford Univ.), T.Markiewicz, M Orinnno,
A Seryi, M.Sullivan (SLAC), D Angal-Kalmm (STFC), T.5anuki, H. Yamamoo (Tohoku Univ.)

Absirace

Toe sxperimant] detecers wockizg iz 2 pusb-pull
meds bas hesz covsidersd for the mtesaction Hegio of
the Internziemzl Lizsar Colider [1] The push-pull meds
of operatio: sets specific mquirsmeats and challszges for
meoy systems of &tector and maclize, in particuls for
the IR magmats, for the crysgenics :nd aligmaemt system,
fea hoamlfe ericling. for Astocser dacigr and ararall
inmgration, and 5o e=. Thess ckallorges 2nd the idezifiad
ceacsptual solatiom: disczsed in the peper fatand to form
= éraft of the Intecfros Dioccoment which will ke developad
farher m the zsarest furom. The rothers of the prasent
peser includs the orgamizers 2zd comwemen of werking
wwups wl e makaboy o i
inGraction regicn [REWNGIT
Izwgration within Zlobal Desige Effort Seem Delveny
swhen A tDe IpTesssiatives from ol deGCLoT
coacapt wxbmitting the Letses Of Toent

mwunizg dwsigs ol

lozdars of e IR

INTRODUCTION

The process of findizg 22 acceptzble techical sohrion
f21 the Inuraccon Reglon tmvelved searching a baznos
bewesn cemmplex wmd often comtradictary requinezemis
coming from machine or datector. An Interface Document
w2 thewgplt a5 3 way o kesp back of the achmiwd
rpeenmzts 2zd ammmpiicn, apd alse as the way to
higklight extsting conmadicticns anl focus the effors for
their resolition. The lattar imposes the prasszt Intarfacs
Drcumezt to ke 2z evelvizg encity. The St attemst of
cosation of the Interfacs Decument was undimtaka ot tha
IFENGDT workshep. The paper priseoted ®mpoessos e
maxt draft, whick will be fizther developed 15 2m inmgral
part of LO] prapasaian.

FUNCTIONAL REQUREMENTS

= this mction. the mizima] fanctona] raquiremants, to
whick zll detecter concepts are bound, are sumpazzed
Thess requirsment; are chsely relabed to fundamsoial
prepartiss of desizz and les depsadent oo site location
2zd simile specifizs Iz conmasz, 2e zexi section wall
deccribe mors deailed siecifcaton and satline s
prasent werking medals and likaly tschnical iclutions

The list of mizinal funcional reguiremezt stars with
tha =eed t+ bave twe detectoss iz 3 single collider bell,
2kie to wark i= fur=s, = push-pull made.

S DOE contrect DE-ACTE-TE-SFON S

Tha speed of pash-pull opsraiten is tis first dafiming
mpsuzmpton. Wa set as the geal that hardwars desige
sheuld dlow the mowing opereiom, mecozzectioms and
possible rearmangemezts of shisldng ro b parformed in 2
Bawr davyr, or less tham a wesk.

The rmge of detecter sizes comsidered in e dasige
inclede detectors witk half size of €7 mesms, parfirming
uptinally if e TP stal ol QD0 quadiugele (L°
perazetir) would be i the rmge of 1.5-47 memm
[diffameme L* s allewed dor diffemnt detetors), wiils the
distancs em ¥ fo the second quadrupsle LTl o E
matars, wkich cives many panmeters of the desizn
incleding the kol widiz

The off-beamize detector is shifted ir the mazsverss
dizectior to a gerage podtion, loceted 1lm from the [P
The radadion axd mageedic enriommas:, sobsls for
personzil access to the cf-beamling detecior dusizg beam
solliston, 2w to be gmammteed by the beamling dessctor
nsimg rhair rhasat saletion

Thae F. and detector design is to samisfy the beam
perazetirs defized iz the RDR [1] mchding nonzinal
Low 3. Zezge ¥ snd Law D perasates aata

INTERFACE SPECIFICATIONS
The mparcondncting Bpal deablets, conststmz from
SD0 amd QFL quadrupeks apd sxtupoles 500 2zd 5F1
azz mmovped imts twe indepamdsst cryssats wis QD0
crvostat pezeTatng almest szimely it the detector. The
QD0 cryostat scific for the dascror desizn 2nd mowes
topwiber with dstesior durizg b pell cparston whils

the QF] cryestatis common and st iz the tannel
Fadizdez skislding is esseztal with twe detectors

oocupyiag the sans Inmmoiion Regton bzl The cevscoor

sheuwld asther e selihislded o maed o rasums
responsiztlicy fir additozal lecal fixed or movakle
shuabdizg (walls) to provds an rsa acceistbls o peopls

oear the second detector when fie first 5 muzmizg otk
beam. T radizfoz critanz to be satsfiec are for zormal
oparatica 2nd for an accident cas. The ndiaticz comteria
will be deweloped = comsultezoms wnikz the preject
managerssst. The cribera presszily wsed for shslding
desizgn evalzatiez are theose described = [3] amd
smummarized balew. In &6 mormzl opertiom, the deose
amyrrhars naar tha man-npasyiional saeomd dsszesnr chomld
be less than 0 5iSv'hew. In the accidezt case tie doss
sheuld b less thap 2¥)m3vh for maximem cedible
bwzan (awuliousuus beas ol Lok w' awd s bsaws
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1.

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

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.

The IP to start of QDO 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 meters.

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

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

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.

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.
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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 tonnes, but
calorimeters could be inserted later.

Actual strategy depends on details of site and schedules
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SiD Vacuum Design and Push Pull iy U
i : Remotely Controlled
Moves with SiD pomotoy, Controlle
Removable Spool Piece % @
L<lm
P—— QDO T P
Stationary
1 | Present vacuum requirements :
; - P < 1nTin the BDS
Tubes are Tubes are . . : :
Be part . DOcryostat = -PC3 QF1cryostat jncoming P <100nT in the experimental
] part —__ Tizrv coatea?old bores, 2K IT|ZrV coated o4 bores, 2K region
/ju § m MM 0 *Do we rely on the cryopumping
= = , [ from QDO
2 | ﬂ D Do we need extra pumps

—Am [ TZ=4m \\ Tz.=7-3m ] Tz=9-3m Tz=12-5m *Do we need periodic bake out in
) . situ.

Pumps con{Iected tothe  Beam screen with holes

tubes close to the cone to avoid H, instability

Actions required
Beam instrumentation def.

eAdditional Shut-off valves location
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Platforms

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

b AL It 119

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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Rollers integrated in iron’s support arches

7.
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Zee sliced layout ala ILD/CMS
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Phi sliced layout SiD



Platforms and vibrations for a nanometric machine

1st, 41 Hz

4

DV NNER NN

6th, 67.8 Hz

PSD ul.m‘Rl'_l:IZ}

7th, 68.1 Hz

power spectral density of vertical ground motion

frequency (Hz)
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SSiD X Motion TN
The preferred transport approach is Hillman Rollers on hardened steel rails.
There is no problem with Hiliman 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.
. . - - ww?‘H”um:“'”‘”“f Flexible Cryo L
3.5 kton capacity ) ) D)
recently manufactured
Resﬂo{sp wer Supply R?ﬂrsp wer Supply

Beam Line Garage
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Off beam
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Detectors Swap Time Estimate

]

Bagin Beam Based alignment

10 hrs

D |7ask Name Durafion Wed Sep 2 T Sep 4
- - S— plelilzlal4lglalFliglalqoiqiaziidlelal4lolalrialolioiiilizidlzialg
© |Secure iLT Beams ihr] ||
< |De-gnergize magnets 3 hrs
= |Open Beamline Shielding 1 hr
7 | Disconnect Beamlines 2 hrs
< |Checkout Detetctor Transport s 2 hrs
©  |Transport Detector 20 m 2 hrs
] Transport other detector on bes| 2 hrs
¥ | Connact beamline 2 hrs
¢ |Close Beamline shielding i hr
10 |Check gross detector alignment, 2 hrs
T |Energize magnets 3 hrs
12| Safety Checks before beams 1 hr

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.
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SSiD Solenoid with integrated dipole 5:_;%;\:.

Baseline design: 6 layers CMS conductor
1.6 6J, ~18000 Amperes . —Cryo Chirmney

Integrated Dipole

- PRE0 |~

R4 gz o o o 7 77 7 7 7 7 7 7 7 7 7 7 7 7 = Quench back Cylinder
‘ @] o1 @] [@]] [@]] [@]] [@]] T [@]] [@]] [@]] [@]] [@]] [@]] [@]] — 5 O \
1 L 5q
i SN
40 D
T N L
SN Coil winding
384 AN
¢ AN
AN
_Oo___ O ___ o o __ 0 ___©6__ 90 ___0o__B___ 0 _yo o _ 0 _ 0 0 _ 0o B __g=_\ Thermal Screen
kes9ol J‘
30
3033 |

Solenoid
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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)

™~ -

211 tonne h

203 tonne

B
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Fringe Field Map
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#sip Iron Door Yoke, Bolted assembly, no vertical split
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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

100mm thick inner support cylinder

M.Oriunno, SLAC
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L*=3.664m, 14mrad,
Push-Pull, ?F@Q.S
ECAL

Lumical

HCAL

Mask

m, Door CIOSTd

2875

0.25 I
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af b ™\

1
0.15 |
0.1

|
0.05 il/
0

LCWSO08, Chicago November ‘08

4

M.Oriunno, SLAC



SISiD

1616 mm

10mm steel Deformations in mm

Lumi
(220 kg)

Support
Clam-shell
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Integration for the Push-Pull
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BSiD Integration of the QDO cryoline sy OS

2 m opening on the beam,

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

2. He2 cryoline rigid connected to QDO through
the Pacman

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

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

5. Additional space for racks, controls et al.

w

/[

imdy,

&= 0 Ancillary platform

e

Hilman Rollers
LCWSO08, Chicago November ‘08 M.Oriunno, SLAC



SSiD QDO support/adjustment PN

—~ Reacting bars

Spool tubes

Opening 2 m on the beam _
LCWSO08, Chicago November ‘08 ' M.Oriunno, SLAC



Steppers N

A

s implemented in SLD

icago November ‘08

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

Electrical motor, low
friction hinges
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Detector opening on the beam
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SSiD
Summary

*Focus on Lol
*Addressing answers form IDAG

*\Work in progress to delivery a self consistent engineering model : Forward
region, QDO support, Push-Pull

*The expected progress on the sub-detector technology choice and design
will 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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