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Motivation

* Creation of the ESS facility opens a fantastic opportunity to
make a novel high intensity muon source with applications to:
— Neutrino physics (huSTORM, SB, the Neutrino Factory)
— Muon physics (rare muon physics)
— Energy Frontier (the Muon Collider)
— Applied science (muon tomography)

 We should try to make it happen!
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= |sit possible and practical to provide the beam for more than one
experiment as the beam is very large and very intense?
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Can we feed for example a nuSTORM-like neutrino experiment and a :: H 1&
next generation muon to electron conversion experiment basedona ¢ ¢ %
muon stored in a ring (like PRISM)? °'1§J Rh
= Can we use ionization cooling to improve the beam quality? % 02040608 1 12141618 2 22 24
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Potential for intense low energy muon beam

* Enables p decay ring R&D (instrumentation) & technology demonstration platform
e Provides a neutrino Detector Test Facility

® Test bed for a new type of conventional neutrino beam

with a dedicated target optimised for
pion capture feeding the nuSTORM ring




Exploring synergy between Muon

Co

ider and Neutrino Factory

INeutrinoFactorydNuMAX)E

Front@End@l Iﬁ:ool Iﬁ-\ccelera‘uonl dm Storage@®ing?

rotonDrivera n Factory Goal:
ingCl . 102! m* & m- per year
OO s within the accelerator
—— SmeVE acceptance
5290 € 5 02-18  1-5B — 17
® g g S8 S &= GeVE  GeVE H
= = E ge s 8 8 — m-Collider Goals:
o E 2 4 é% e g % : 126 GeV =
S PEHE 2|E Accelerators:@ ~14,000 Higgs/yr
5 g a S = Single-Passfinacs Multi-TeV =
2— Lumi > 1034cm-2s1
Share same complex e .
€ . .
. - .
Muonolliderfl e N l,
rotonriverd Front®End® | @Coolingl ﬁcceleration lIﬂ:oIIiderERing
- G —
. = ko Tl l® org —
5 3 |S2E 2 8IS B e
e i < £ MBS 6 S|o & £ £ =
£ ° (3] =1 c € 0|9 a o <} o
g 2 S E |95H R &EB 2 o g8 9
A 5 8 g 8RR gz %8 =l
3 288 Z2|E P o © £ | Accelerators:H
< =28 =3 = | Linacs, RLABIEFFAG,RCSE

The Neutrino Factory has long been considered an obvious intermediate
step towards a Muon Collider, or a Neutrino Factory is an obvious
parallel exploitation of the muon source created for the Muon Collider

* However optimisation studies pointed to a need for a baseline

beyond ~500km using MIND detector.
Objectives:

= |dentify a location for a far detector for a potential Neutrino
Factory based on ESS as a proton source and a MIND-type detector

(with a baseline length of ~1500km)

= Consider optimisations based on alternative detection technologies
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