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PAPERS
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Emittance paper: [RAL-P-2018-005; arXiv:1812:02674, Eur.Phys.J.C (2019) 79:257]

• Published in EuPJC – Victoria Blackmore
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MAUS paper: [RAL-P-2018-007; arXiv:1812:02674, JINST 14 T04005]

https://doi.org/10.1088/1748-0221/14/04/T04005

• Published by JINST [Durga Rajaram]; 



• Published in JINST special-topic volume on 
muon accelerators

• By default, open access is only granted for 
one year

• Need to work out how to make the paper 
open access into perpetuity (without paying)!
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Papers
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27-Jun-19 v17

Title Contact Comments

Preliminary Final Jan-19

Phase-space density/emittance evolution; rapid communication C. Rogers Apr18 w/s Apr19 Second draft with collaboration

Measurement of multiple Coulomb scattering of muons in lithium hydride J. Nugent Jun18; CM51 Apr19 Unfolding issues resolved? Move forward CM54

Performance of the MICE diagnostic systems P. Franchini Feb19; CM53 Complete draft.  Move forward CM54

Phase-space density/emittance evolution review paper C. Hunt TBD Full analysis chain in place.

Phase-space density/KDE/6D-emittance evolution C. Brown TBD Thesis published on initial analysis; taken over by C.Brown

Measurement of multiple Coulomb scattering of muons in LH2 J. Nugent TBD Awaits completion of LiH paper

Field-on measurement of multiple Coulomb scattering A. Young TBD Analysis underway

Target date

Note: important discussion of publication plan later today.



New & updated results
• Emittance evolution paper:

– Rogers, Drielsma: paper in second period of collaboration review

• LiH scattering paper:
– Nugent et al: 

• Principal issues now believed to be resolved.  CM54 (28/29Jun19) will review progress

• System performance paper:
– Franchini et al: compressed draft available

• Field-on scattering:
– Young et al:

• Progress being made

• Emittance exchange (wedge absorber):
– Brown:

• Student of Rogers and Kyberd; making progress

• Long cooling paper:
– Hunt, Jurj et al:

• Analysis underway, hampered by uncertainty created by Hunt’s move to CERN
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OUTREACH TO GO ALONGSIDE
NATURE PUBLICATION
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• Press release:
– Contact made with Jake Gilmore (STFC press 

officer):
• Exploit inter-lab network for dissemination

– “Quotes from all”

• Peer-group seminar:
– Sep19: to be arranged

• Event at RAL:
– Oct/Nov19:

• Peer meeting on energy frontier and muon 
accelertors

• John D Lawson lecture:
– Hope Fabiola Ianotti will accept

• Short film on context and science:
– In house, or, Science  Animated

• Thanks to:
– Chris Rogers & Paul Kyberd
– An opportunity for all to become involved 9



MUON ACCELERATORS 
FOR PARTICLE PHYSICS
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The Standard Model and beyond

• Energy frontier: big advantage over pp because fundamental fermion
• Future study of the Higgs:

– Line width; establish single resonance (?) in s-channel with m+m-

– Couplings; requires > 1 TeV for complete, precise study
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Muon collider
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Caterina Biscari and Lenny Rivkin, Phil Burrows, Frank Zimmermann
Open Symposium towards updating the European Strategy for Particle Physics
May 13-16, 2019, Granada, Spain

Accelerators summary



Neutrinos

13
  

Neutrino Physics 
(accelerator and non-accelerator)

summary of the session

Conveners: Stan Bentvelsen, Marco Zito

ESPPU Open Symposium Granada
May 16, 2019

In the session we also covered astroparticle physics



NUSTORM
Status of MICE
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Overview

• Extraction from SPS through existing tunnel

• Siting of storage ring:

– Allows measurements to be made ‘on or off axis’

– Preserves sterile-neutrino search option
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Extraction and p-beam transport to target
• Fast extraction at 100 GeV:

– CNGS-like scheme adopted; 
• Apertures defined by horizontal and vertical septa reasonable
• Pulse structure (2 x 10.5 ms pulses) requires kicker upgrade

• Beam transport to target:
– Extraction into TT60:

• Branch from HiRadMat
beam line at 230 m (TT61)

– Require to match elevation 
and slope

– New tunnel at junction 
cavern after 290 m

– 585 m transport to target
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Target and capture
• FNAL scheme adopted:

– Low-Z target in magnetic horn
– Pair of quadrupoles collect particles horn focused
– Target and initial focusing contained in inert 

helium atmosphere

• Graphite target, based on CNGS experience:
– Radiation-cooled graphite target embedded in 

water-cooled vessel

• Containment and transport of pion beam with a 
10% momentum spread:
– Base on scheme used successfully for AD in PS 

complex

• Target complex design:
– Exploit extensive work done for CENF
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• New design for decay ring:
– Central momentum between 1 GeV/c and 6 GeV/c;
– Momentum acceptance of up to ±16%

• Hybrid FODO/FFA concept developed:
– Maintain large momentum and transverse dynamic acceptance simultaneously
– FODO optics used in the production straight
– Zero-chromaticity FFA cells used in arcs and return straight

• Hybrid ring properties:
– Zero dispersion in the quadrupole injection/production straight; and
– Zero chromaticity in the arcs and return straight

• Limits overall chromaticity of ring.

• Magnets:
– Superconducting combined-function magnets (B up to 2.6 T) in arcs
– Warm combined-function magnets used in return straight
– Large-aperture warm quadrupoles used in production straight
– Mean betatron functions in production and return straights large:

• Minimise betatron oscillations to minimise spread of the neutrino beam

Storage ring
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The three pillars are back!
• nuSTORM unique facility:

– %-level electron and muon neutrino cross-sections

– Exquisitely sensitive sterile neutrino searches

– Serve 6D cooling experiment & muon accelerator test bed

• nuSTORM: a step towards the muon collider:
– News: ionization cooling demonstrated by MICE collaboration

• Required in p-driven neutrino factory and muon collider

– nuSTORM: 
• Proof-of-principle and test bed for stored muons for particle physics
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Planning
• Full report on PBC feasibility study:

– Expected to be complete by Sep19

• So, now begin to prepare nuSTORM meeting:
– At CERN;

– Goal: Oct19 – in advance of next PBC meeting

• Email soon;
– Please attend! 
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ADMINISTRATION
Status of MICE
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Office in R1
• Continued pressure to reduce footprint:

– 3 desks now
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Over to you!


