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Introduction

 Radiation-related topics are addressed in different chapters of the parameter 
document (see below)

 We also tried to include parametric studies to motivate the choice of certain 
parameter values 

 Chapter 10 (Front-end)
► Pion/muon production (vs target and beam parameters)

► Radiation load to solenoids and shielding requirements

 Chapter 17 (Radiation) 
► Radiation load to collider ring arc magnets & shielding requirements → radial build in Chapter 6 (Collider)

► Neutrino-induced dose in soil for mono-directional muons

 Chapter 24 (MDI) 
► Beam-induced background (BIB) and Machine-Detector Interface (MDI)

Discussed by C. Rogers last 
week and not repeated here 

Focus is on 10 TeV collider, although some results for 3 TeV are also given

Note: some of the presented 
results are rather reference 
values than parameters
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Radiation in the collider (Chapter 17)

From Chapter 6 (Collider), 
repeated here for completeness

Basic assumptions concerning muon decays in the collider ring:

Derived from basic physics (note: 
e+/- carry on average 35% of the 
energy released in muon decays)

Operational scenario – shall be used consistently for all radiation studies, e.g.:
- Cumulative radiation damage in collider magnets
- Cumulative radiation damage in detector (Chapter 24 (MDI))
- Radiation protection (environmental dose/year)

Note: with Linst = 17x1034cm-2s-1

at 10 TeV (from Chapter 6) one 
gets 10 ab-1 after 5 years (for 
1.2x107 s/year)
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Radiation load to magnets (Chapter 17)
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Parametric 
shielding study 
(collider arcs):

Radial build of arc magnets:

Radial build is included in Chapter 6 (Collider)
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Neutrino cross section and dose kernels 
(Chapter 17)

Note: we do NOT report absolute 
dose values in the parameter 
document (Sv/year)

Would depend on lattice as well as 
periodic movement of magnets.

Dose kernels (peak, width) per decay 
to be folded with beam phase space 
distribution:

G. Lerner
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MDI – nozzle geometry (MAP)
(Chapter 24)

Note: we still use the MAP nozzle (1.5 TeV), but the 
optimization for 3 TeV and 10 TeV will be an important 
task in the coming months

Coordinate points defining the nozzle 
and hence the beam aperture as well as 
the inner detector envelope (up to L*):

D. Calzolari
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MDI – background particles entering detector 
(Chapter 24)

Note: the calculations were 
done for a MAP-like nozzle

D. Calzolari

Information about background 
particles kept to a minimum (for the 
future: need a better figure of merit 
for the background)

Longer straight section
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MDI – radiation damage in detector 
(Chapter 24)

Note: the calculations were done for a CLIC-like 
detector, assuming a MAP-like nozzle

Total ionizing dose (per year):

D. Calzolari

1 MeV neutron-equivalent fluence (per year):

Vertex detector

Inner tracker

Outer tracker
ECAL
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Questions / open points

Not included in the document: Radiation estimates for accelerator (studies did not yet start)

Anything else missing, which should be included?

We still need to polish Chapter 17 and 24 (author list, references, …)


