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* Joint Steering Board supervises the common effort to find a
common detector concept and design which will lead to the
submission of a common LOI

* Several working groups have been set up to tackle the critical
joint design efforts:

* Detector Optimisation

e Conveners: Mark Thomson, Tamaki Yoshioka
* MDl/Integration

* Conveners:Toshiaki Tauchi, KB
* Costing

e Conveners: Akihiko Maki, HenriVidea

* Contact people form links to detector R&D collaborations
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* The parameters of the optimal
ILD detector are not yet
known

» Strong optimisation group is
working on this, results expected
in fall

 Technical work needs detailed
detector models now

* Chose two working models:
* ILDI (evolution of GLD)
} * ILD2 (evolution of LDC)

 Make sure that the evolution of
ILDI| and ILD2 to ILD is natural
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* Involved labs use different 3d-CAD systems
« CATIA, I-DEAS, SolidEdge, AutoCAD, etc.

* Sharing CAD models is not straight-forward
* LLR holds the master CAD model

* Workspace model is probably the
most effective way

* CAD master defines workspaces which
are treated distributed and indepen-
dently

o STEP files used for data transfer

* Definition of processes, interfaces
and workspaces needs to be done
carefully

 Common data storage (DESY-EDMS) should be used
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Surface Assembly a la CMS
2*982,5t 1059t 1666t 1059t 2*982,5t

If not split the end cap pieces would be the heaviest part to be lowered!
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Detector Opening (Vertex Detector Maintenance)

detector opening would just allow to maintain the vertex

detector in the garage position without breaking the vacuum.
(Pumping the central beam pipe is assumed to be very time consuming.)

(Side view)
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« Opening the yoke (2m)

= Enough ?
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e Plan view

Z=5.9m —)-1

BDS tunnel
N 04.5m|

i
QF1 Cryostat

A

Push-pull operation:
Step-1: Open C-part
.| Step-2: Disconnect beam pipe
. | Step-3: Slide the platform
4

* Study done by Y. Sugimoto
* Collaboration with other concepts useful!
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The other experiment
should make “nose”
in their pacman to fill
this gap




e Simulations done at KEK
* Limit at KEK (mis-steering beam loss): | mSv/week
* Limit at SLAC (system failure): 250 mSv/h, 30 mSv/event
e Limit at LHC (total beam loss): 50 mSv/h

Iron thickness; Yoke 280cm, Calorimeter(s) 130cm x XX% Calorimeter only Yoke only

A(Barrel Gap): Iron 130xXX%cm 10° '130?m‘lr?n : ZVSOC‘“:“OH' : -
B(Barrel) : Iron 130xXX%cm+280xXX%cm '

5|\ : i
C(End yoke Gap): Iron 180cm + a or 280xXX%cm 107 1\ 1 1 b

4 :
1075 : ! SHIELDI1 code |
1031 i i 500 GeV electron _|
AN i 18 MW beam loss

10°F ! T .
N : Limit for system failure
10'E : 25 rem’h (SLAC)

101 N i =1000
10" .
107 | a
107} | 1
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Dose rate at 6.9 m from B.L [rem/h]

L L1 1 RN 1 L
0 100 200 300 400 500
Thickness of iron [cm]

1 Main Tracker ’ T a0ba ST e 700 To accommodate KEK rule, 1mSv/week :
Il EM Calorimeter ] Muon Detector ’ 1 [mSv/h] / 1000 [mSv/h] x 3600 [s] = 3.6 [s]
[] Hadron Calorimeter [1 Endcap Tracker

B8 Cryostat The system turning off both beam within 3.6 sec must be required

* Empirical formula (top) and 3d simulations
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Source term of radiation in IR hall
0.3m
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Beam loss points with thick components (Normal, Accidental)
A: Final doublet protection collimator (=0 W, 18 MW)
B: Vacuum valve and flange (=0 W, 18 MW)
C: Beam calorimeter (<1 W, 18 MW)
D: Luminosity calorimeter (<1 W, 18 MW)

Pseudo target : Iron 12" Lx 2" r (17 X, L x 2.8 X, 1)
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Source condition 1; Beam hits beam calorimeter

Beam hits beam calorimeter after passing through final doublet

protection collimator

,L\; l
i
I
I
N -
Tmx15m
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Result of dose rate evaluation in IR hall

Plan view Elevation view

| Aspect ratio 1:1 (20 m x 20m)

100 100 100 107 10 10" 100 10" 10 10”10 10" 10" [mrem/h/kW]
P e m— — ] I i I

100 10" 10° 10° 100 10" 10 10" 1%\2 10°10° 107 10" [MSv/h/kW]
1.39x10-2 [mSv/h/kW] (250mSv/h / 18 MW)

* Self-shielding detector should be possible
e add concrete layer if necessary
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GLDc With no gap between rings
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Beam pipe for ILD_ G2

tan0=0.08
Nominal 500GeV 3T 14mrad Nominal 500GeV 3.5T 14mrad
~ 01 ~ 01 10
g E £ E
T 000 E T 009
Beam pipe support = E
from inner support tube 0.08 3 0.08 3 103
0.07 0.07 F
006 - 006 -
Option-A 0.05 z— 0.05 i_ 102
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Pair background at E F
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. . . o E =
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* Designs are converging
* Poiting or non-pointing?
* Backgrounds are under control
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« Beam line design for 14mrad and L* 4,5m

Under study with VAT

d

Common break point at
9m from IP

Atlas integrated ion pump
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% Total length = 3.8 m
B Beam Az =0.1 mm
Out «<— Ar=0.5mm
n —> Axisymmetrical (2D)
PR I— |
Calculate for ;=2 -9 mm
o Extrapolate to g, = 0.3 mm
i (Due to limited memory and time)
Results
10'° K iota (two beams) ~7x10"° V/C
= e - @ o, =0.3 mm
—&— |_Total (2 bearn) [4C] [+
o If g =3.2nC, N, = 5400 bunch,
and ., = 5Hz : I = 8.6x10° A
Kiotal -.P=kql =~20 W (one side)
1013
B
A\Ya ik C
R AT AN Almost the same to
10" L L T the result for LDC-1
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Equipment passageway|

Newer Proposals (J. Osborne,
Dubna Meeting)

Beam Tunnel
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Re-design
Crane: 400t = 100t
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* A platform might be
a good but
expensive idea

* Maybe the detector
could be stable
enough to be moved
on air pads w/o the
need for a platform

- * Key element is the
yoke

* Study started
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:08 Dubna, A.Seryi, Min BDS, etc: 22

e Shown by A.Seryi in Dubna
* Requires L* ~ 7-8m
* Needs a lof of more work before any decision could be taken

K. Buesser 1 ECFA'08




C (J (I
: M+ !
T -
Wit NT 4.0 vornion 823006 04/06/08 15.05.03 i " ' i '
el I L Y R R I Tentative Lum(L*) for ILC
S L Fots parameters
= 400 - .' “ 010 107+ 7]
350. G ' | :- 0.05 o
250. i o0s -
200. ILCFFSM?2 ' ' K —©-L"=3.5m
150. o010 —¢—L*=4.5m
—¥—L*=7.0m
100. 0.13
50.1 20 200 250 300 350 400 450 500
b NN e N N E, GeV CM
00 200 400 600 00 1000 1200. 1400. 1600,

s (m)

* Instananeous Luminosity would be reduced by 20-30%
* Much easier MD Interface

* Better stabilisation of the QDO/QFI| magnets

* Shorter round-trip time for feedback systems

* Integrated Luminosity loss might be small!

* A lot of work needs to be done to show feasibility!
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CHALLENGES AND CONCEPTS FOR DESIGN OF AN INTERACTION
REGION WITH PUSH-PULL ARRANGEMENT OF DETECTORS - AN 1 1
AT * Discussion of IR Interface
B.Parker {(BNL), A Herve, 1.0sborne (CERN), A Mikhailichenko {Cornell Univ.), K. Buesser °
(DESY), B.Ashmanskas, V.Kuchler, N.Mokhov (Fermilab), A Enomote, Y. Sugimote, T.Tauchi, D O C u m e nt a, n d es P ec I a.l Iy
K. Tsuchiya {(KEK}, J.Weisend (NSF), P.Burrows {(Oxlord Univ.), T.Markiewicz, M.Oriunno,
A Seryi, M. Sullivan (SLAC), D.Angal-Kalinin (STFC), T.Sanuki, H. Yamamoto (Tohoku Univ.) h o . I f . I
the minimal tunctiona
requirements has just

started within ILD

* Probably no major dis-
agreements
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* MDl/Integration Working group is in full swing
* Joint detector concept is under development

* Critical questions under study, e.g.:
* Radiation protection
* Push-pull: platform or not?
* Interaction region design: beampipes, etc.

* Integration efforts: how to come to a sound engineering design of the
joint ILD detector?

* ILD will converge to one set of parameters not before fall this
year

* Technical challenges in a worldwide collaboration should not be
under-estimated
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