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* There is no common definition | know about for MDI

* ,,Everything in the machine which has an impact on the
detector and vice versa®“ comes closest

e Usually the following things are discussed under the MDI label:

Interaction Region Design (crossing angles, magnets, etc.)
Detector Forward Regions

Beam-induced Backgrounds

Diagnostics (Luminosity, Energy, Polarisation)

Detector Hall Design

Engineering Issues: e.g. Push-pull

| have no time to cover all that in detail, so what follows is my

very personal selection, more on the detector side of MDI!
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* Vertex Detector VI X
* Intermediate Silicon tracking SIT, FTD

* Beam pipe design which minimises the amount of material in
front of the LumiCal (Bhabha scattering)
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* Beam particles are focused towards the beam axis by the
electromagnetic forces of the oncoming bunch

* Deflection leads to the emission of photons — Beamstrahlung

* Beamstrahlung photons carry away ~2.5% of the total bunch
energy (~9% at CLIC!) — disappear in beam pipe, but need to
be transported safely to dump

* 2Y rections lead to the production of e*e" pairs

* O(10°) pairs with O(100 TeV) total energy are produced per
bunch crossing (BX)
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* Pairs are focused by solenoidal field in the

Nominal 2mrad

detector towards the forward region 2 p
“Th.04s ;— 3T
* Pairs trajectories envelope depends on ol
magnetic field -t i
* Design your beam pipe carefully! ' i
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o L *=4,05m
e 14 mrad crossing angle
e 2 and 20 mrad exist as alternative
e Tungsten absorber around BeamCal
e LumiCal: precision luminosity measurement via Bhabha scattering
e BeamcCal: pair signal measurement, hermeticity to <5 mrad
e Calorimeters centred on outgoing beam
e LowZ absorber
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LDC 14 mrad Interaction Region in GEANT4
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Pairs Induced Background ..ile

 GEANTH4
simulations

e ~|/100 of one BX
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Time structure

23ns equals twice the
distance from the IP to
the BeamCal

Direct hits dominate in the vertex detector
Backscattering is not negligible!

A. Vogel
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Neutron fluence: 2.3 £ 4.0 n/cm?/y (no NIEL scaling done)
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100 BX overlaid
(TPC records ~150 BX at ILC per readout)
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* Hits from direct pairs coming from the IP (curlers)

* Converted photons backscattered from the BeamCal A. Vogel
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Neutrons from the Beam Dump
New FLUKA simulation (Darbha)
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Large crossing angle problem: direct line of sight between beam dump and IP
(Beamstrahlung photons go to the same main dump as spent beam)
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E.g. from UC Boulder

Beamstrahlung
TeV per BX
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20 mrad, DiD Face energy distr-n:
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20 15 10 5 0 -5 -10
X, cm
reconstructed
bp  unit nom. 2mrad* 20mrad DiD | 20mrad DiD\t E,, J14mrad antiDi|)<—|— ET>
o,  pm 300 | 300.75 +4.56 | 307.98 +4.72 | 299.80 + 1.69 301.09+ 1.65
g, 107%mrad 10 11.99 + 7.61 + + 9.94 4+ 2.16
Az nm 0 1.77 + 14.24 4155 + 8.14 457+ 8.13 -3.84+ 11.08
o, rad 0 0.002 + 0.016 | 0.010 & 0.025 | -0.001 & 0.025 -0.071 + 0.017

* Analysis of pairs energy distribution leads to beam parameter determination
* GammacCal (further downstream) helps with this

C. Grah
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* |LC has just one beam line (cost issue) but should have two
experiments

e Challenge: design an push-pull system which can switch
between the two detectors on a short timescale (~| day)

* Lots of problems:

* Move detectors reproducably with
sufficient precision

* Avoid time-consuming cabling

: I 5
* Final focus magnet has to move % ! F[
with the detector N T IS
5

* Avoid time-consuming cryo oper- —
ations (e.g. warm up of the coil) L
* Solve sociological questions
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A Platform for Push-Pull (?)

Platform Views

H. Gerwig - 12 July - IRENGO07
21 x 12 x 2.25 m reinforced concrete
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"p RDR Baseline Layouts for Interaction Region
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ldea: Underground hall with only one big shaft .

Main service
cavern machine & Exp B

A. Herve

Second service
cavern Exp A

K. Buesser LDC Phone Meeting 29.08.2007 24



Underground Hall with only one big shaft

,'",‘: Movements of Experiment B

A. Herve
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IRENG’07

* Discussion on engineering design questions around the
interaction region and the detectors has started seriously

* ILC Interaction Region Engineering Design Workshop
(IRENG’07) at SLAC (17-21 September 2007)

* Many interesting talks on the website:
http://www-conf.slac.stanford.edu/ireng07/
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* |LC Machine-Detector Interface is a subject of intense studies

* Detector implications have an input on the machine design and
vice versa

* ltis important to have an ongoing dialogue between detector and
machine experts

* Emphasis shifts to realistic conditions and realistic engineering
solutions

* Cost issues are becoming a real pressure at the ILC
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