Linear Collider Interaction Region Studies with ARUP UK

Tuesday 02 August 2011 from 08:00 to 17:30 (Europe/Zurich)
at CERN
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14:00 - 14:30 Introduction / Goal of the meeting 30 [~ |
Speaker: Jlohn Andrew Osborne {CERN)

14:30 - 16:30 ARUP status of study 2roo

16:30 - 17:30 Site visit to CMS 1hoo

https://indico.cern.ch/conferenceDisplay.py?confld=149232

J.0sborne (CERN) !
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ARUP’s are studying the Interaction Region for a Linear Collider* |
at CERN. Two design tasks have been commissioned : -

Task 1 - The development of a design concept for a concrete platform to move two large
detectors in and out of the beam line

Task 2 - The layout of the detector cavern complex from a geotechnical standpoint, using
the current CLIC layout and CERN geology as the initial model

Today’s meeting is to look at Task 2

*CLIC=Compact Linear Collider, ILC=International Linear Collider




Longitudinal section 1:100'000 / 2000

3 TeV STAGE

[ Sands and gravels
[ Molasse (marls - sandstones)

[ Clayey Moralnes
5] Limestones

ey
Lo
.
TS A
‘
.
S ) A\ -
358,67 X |
iy S5
.
3NS5 3131.5
I#
f E F
9 9§ I
3 e = -
— 2 3 3] L F g,
— =) — " ua
— i
3 R;‘ —

WHAIBElE G0 T CLICWWCADNELIC Jull 201 1\Lingenpecfl_rund.dag

cLic
Longltudinal sectlon
11100000/ 2000




TWIELCTUR TUFAFLEX
DRIVE BEAMS
0 — o
n) - Side @ @ @
A <L =T =T =T (-
oo [= o [ o o
[= = = = [= H
L = = = = = =
at ]\J f'|.|-| £ t'\|-| l'\|-| Oy ]\ f'\.|-| il l'\|-| l'\|-| at ]\ l'\.|-| il l'\|-| nﬂ at ]\ l'\.ﬂ ul l'\|-| Fal
] Y e T e T Y
@ 4
- ? il ] il i wnle s i . Ll el s i s Ll e s ol sl ok
e e i) .. ]
_ ] " ]
e
TUNNEL LENGTHS (m) SITE LENGTHS (m)
main beam e- side e+ side |71 main + drive beam main beam e- side e+ side
turn-around BC2 ML BOS ML DTAL injector complex turn-around BCz ML BDS ML TOTAL
500 Geyw 17 024 see drawing N* 5500 13 736
3 Tew 3598 600 17 565 - 17 565 39 628 CLIC.CE-1.4795.0002.3 &10 B0 17 165 - 17 165 | 35 540
Total 779 1200 21078 5500 21078 56 652 1220 1200 20678 | 5500 [ 20678 | 49 276
TUNKELS SECTIONS
Legend - 500Gevw 3 Tew e heam e-es sides | gpo
] ML urn-around L
Main/Orive beam Injectors section dims. @56 m
BDS
| -] Detectors Area
Dump and Furn areund
0 0G;
® ©
() T . L& 6D
[== o [« [« (= (s
= [ = [ = [
= =S = =S = =
7 7 7 7 7 7 = Z 7 7
Ll - A LL1] L] " - A L) Lo L] o L] oy
H < ir (=] s |
8 ,
20419252
SHAFTS SURVEY BORINGS SHAFT BASE CAVERNS (10 UTRC) UTRA& CAVERNS
' | 5| 6| 7| 8| 9f W] 41,51, 61, 7.1, 81,9, 100, 11 Paint 4,5.6,7,8,9,10, 1 Number 8 x 8 x 8x 8x
sl s|alals|s]| o|s 150 {LewsH m ngf‘fre’rlss (LWt mfsd x 10 % 7.2 65 € 10 x 72}50 x 10 x T2 (55 % 10 x 72 |65 x 10 x 1.2
DETECTORS HALL MAIN BEAM DUMP CAVERNS & SERVICE HALLS [ ) MUON WALL WIDENINGS CONMECTION CAVERNS DRIVE BEAM DUMP CAVERNS () ORIVE BEAM RETURN LOOP BC2 CAVERNS
: f BOS CAWERNS | BDS SERVICE HALLS ; i N
Paint Paint 13 14 22 33 2232 Paint 13, 14 Paint 13, 14 Numbar 00 x Number 0 x umber Tx
(LxwWxH) m {120 x 25 % 39| |(Lxwtim| 4 X501 R Lo 2002 i mfBx 9% 7.2 Lk 6x9x5 (L) m{ 63 % 2.6 %3 | [[LxWxH) m{ 100 ¢ 10 x 3
INDICE B: 48 DB sectors modfiad to 878,23 m each, Phase 1 - repasitionned to shafts 2 / 3 and reduced to S00Gev and drive beam dumps repasitionned UTR = Undergreund Technlcal Room
TGRE § Go-mEA | |SGALE ¢ 1,/62500(A3_FORMAT) DATE : 13_AUG_2010
maf [ W S B W @97 M s S CVIL ENGINEERING ~ A e SIZE [INDICE
CLIC - UNDERGROUND STRL OLOURED @l e W
DESIGNER : N.BADDAMS |/ JOTIWUVU 21




CLIC/LHC CROBINGS AT SIAFYT § : LIS TINEL FLOGR = 304
CLIC THOEL FLOOR  » 307400

SLIC/LNG CROUENG AT BAFT I : LNC TUNMEL PLOSR - DiS.I72
CLE THRNE. FLOOR = 335,000

X: 480 302500
Y110 M0
X: 403w
Y117 s
Vxlﬂ”

Peistd;
Petntd;
PaiY; X
el m..h
Palat 91X

VX..»‘.

CLIC BEAM LINE AREA LAYOUY




GV - Extraction 1im2
C¥ - Air supply im2

===== Power, Vacuumn & BI for Transfer lines

500 GeV Delay Drive beanm
{for 2.3km gn g+ side)

Drivae beam

Firp fighting water DNSO

Cable trays

350 DC NB

Low Power & Signal
BI, Survay & Vacuum
Inner Telescope

.

Compressed air DN1SO

Acces Dump bridge

Epreader (120mm)

Drive heam
CY pipes - Sector B

Main beam

Pre-alignment zone

Damineralizad watar DN4O
Electronic racks + Shielding

Separation joint

10mm compressible filler
C¥ pipe + Damping material - $ector A
Pipeg

Gen. Services

TURNARCHLND QUT DG Corr.

DG DB

ACG Powar

£
=
F
P == |=|—==|tn

DC TRIM {opt.)

Main beam

CE Floor level +imm -100mm
70cm Safe passage

Trangpert train

CV Pipe + Damping material - Sector A
Drainage

CLIC - Typical Cross Section - Didmeter 5600mm - Jung¢tion with Turnaround - 1:25
Draft - J.Osborne / A.Kosmicki - August 9th 2010



|,;..|

Travelling Crane 10T
‘P)J" _ _“‘” ravelling Crane
Lit] -
{# " = EF
~ — =2 _ .
u—‘ i | | } | ]]_'] .
I LT %y 55 ! - I

I 0
Beam Tunmel !

Beam Dump Tunnel

Sect

Equipmant Passage

lon C-C

Baam Tunnal
——

Service Passage

Section A-A

5
f B

Bean Tl.nnel_,"l =

58

‘\_ﬂn:m Turnal
E-E

. C

T wmarme wese T

"

P

i

Section F-F

ror———
H
[
I
Tal
1] a2 1 -
n M| m
- [
[ R
v B
I
-
[ )
IR
b---—1 1 §
[
I
Vo
e '
= [
S
[
[
I &
E|
T
= >
=
E

m
-
£
T
e]
T

___ll.#l___

Section 0-0

> = UT

RGC CAVERN, DRIVE BEAM LOOP AND BEARM DUMP

DESIGKER :

- HINE
SUPERVISEUR

4y

H_BADDAMS

SCALE @ 1/500(A3_FORMAT) DATE : 16_AUG_2010

szzzemelC1C-.CE-1.1710.0001] 3 |8

7



Beam Dump Tunnel
)
S.B‘Q

Beam Tunnel

Beam Tunnel

e

Crane 2T

™~
~

Section A-A

CLIC - UTRA CAVERN, DRIVE BEAM LOOP AND BEAM DUMP

RS & (RS-0

SCALE . 1/50D(A3_FORMAT] DATE . 17_AUG_
HIE

CHIL ENGINEERING
[SUPERVISEUR : J.0SBORME
DESIGNER : M.BADDAMS

CLIC-.CE-1.1710.0002




MODULAR CONCRETE STRUCTURE
( SAFE AREA )

VENTILATION DUCTS @ 1100

NN
FOR BEAM TUNNEL - |
T )
™~ \ I 3T LIFT §
¥ N STAIR CASE _| »
24 [ N oo
[N
) | \
{ ey Tty ol
5000
SAFE AREA T T T T T TG T
VENTILATION DUCT da0 - Bls
— H = -
EEEEEEE N :
AR CASE CABLES LADDERS
| / MODULAR STEEL STRUCTURE
@ &
r OO0 eO0e | SAFETY CHUTE
POWER CABLES i
LADDERS ! SURVEY PIPE
SHAFTS 1.0 and 2 to 11 ' (@ 300)
_ . = BAGIDE § To-0E SCALE - 1/50(A3_FORNAT) DATE : 14_MAY_2007
CLIC-ML SHAFT (9m-3t Lift) CROSS SECTION @ o OLIC=CE-11710.0005] 3]

9




240

TN

N T
hall 30x30 Pre DRx
F e T e

Jnac 2 target Sall
Mt

| M0 =45
BMAIN BE A INJFCTERS

.
DL bl A
”3@.":jc-t1’~'fﬂ x

" B ESTE el
i e-PreDR .
% hall 30x30 51 BreOR:

ity

s=zzsfmscczlmy

J

Main Beam & Drive Beam Injector Cross Sections

3
-
;
Sectlon A=A Sectlon B=B Sectlon C=C by
kL] 0 3:\. {
Travelllng Crane 5T o 7 [E—— : hs
- i Klystron & Medulater {-‘ e -:-_‘:_-‘-3: R
Building m | quﬁr;" - ﬁ-:lsl rruy 1 V=
NN N P NN O &
R S |
o e SR A -
Sy S ;
B AR R » e Y i al A .
Drive Beam tunnel Main Beam tunnel Bonaster tunnel -} T ¥ .l -
J0K30  eesevesvistes o4 sespvevonpel

GLIC- MAIN / DRIVE BEAM INJECTORS AND EXPERIMENTAL AREA CNEE e
SURFAGE BUILDINGS LAYOUT ‘ seaouen - nsionm 1L IC.CE-1.1799.0005] 3| B

10



' | Section A-A Section B-B

i |20mrad
F
e
s
=
ME:
Defectar on Beam o W
/ Line ™
Escape tunnel
T
|
! [
i Movable shielding H
- L |
= efe platform ¢
'_, age“position !
= ] |
A
= — i
g% |
S 2 2 |
] <
S = \
ot 2o 3
2 Z 1? . 1F 1
gt =} S |ew 2 Detectors Halls R
=8 | 120 x 25x 39m ! i
A gt Y A 2 shafts ®18m | |
o T (=} | ' 1
o ~ — I T ! !
m | Travellipg Crane | Travelling Crane |
| Zx20m | . 2% 20T) ' i
| ] g T - !
'
t - 2o a | N 15t Lahain
[*al
m ! m|
m) | m
wd T
h
-~
~ g Bypass tunnel 2 28 13
g 155 d
= 0.5 - 5
b
| -
Escape tunn J | \Escape ftunnel
+ Beam Tunnel/ |
Survey f:aim“.‘j

CLIC- DETECTORS HALL AREA (SURFACE AND UNDERGROUND)




The detector would be moved into beam position on a moving platform
The concept could be similar to the PX56 plug (2200 tons)
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ILC IR RDR Layout (CERN)
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ILC RDR Baseline Layouts for Interaction Region
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CMS Concrete platform just before concreting
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Main Goals of this meeting

e Learn from LEP/LHC ‘Molasse’ experience

 To agree on any further data that needs to be supplied to ARUP for
this IR study

 Most data is on CERN’s EDMS database (and keys reports attached to
Indico Site for this meeting.)

https://edms.cern.ch/nav/P:GS-DEP:VO/P:CERN-
0000075614:VO/TAB3
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