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Detection « easy » : LARGE (100kton) magnetized iron neutrino detector (MIND)
baseline detector.

More difficult:
Silver channel: Vo -V, V., +N - T +X  wrong sign taus:

— , — +
Platinum channel: Vﬂ - Vg, Vot N e +X wrong sign electrons:

require emulsion or fine grain (Larg or TASD) detector in magnetic field
- a challenge!
EPS Cracow 17-07-2009 Alain Blondel
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Intense nucl. and hadr. physics
Intense Low-E muons

Neutrino Factory

Higgs(es) Factory(ies)

Energy Frontier -> 5 TeV

Large muon collider (vs=5TeV)

Fast accelerator 2 in LHC tunnel (2.5 TeV)

ast accelerator 1 in SPS tunnel (400 GeV)

“iggsfactory (vs = 100GeV)
@ yfactory — Gran Sasso
Possible layout of a muon complex on

the CERN site. A
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Explore neutrino factory
or muon collider
as an option for the future.

Feasibility, cost Santa Cruz
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Long ine.detectors: Magnetized Iron, emulsions, liquid arg
Good es are: ~3000-5000 depending on muon threshold +
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ISS study
-- Performed comparison between proposed facilities
-- defined the baseline parameters. SN

to be followed-up quantitatively (R&D, feasibility, cost) = International Design St
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baseline neutrino factory
after ISS
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Major challenges tackled

%‘%(’ / by R&D expts
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-- 'small’ collaboration (~100-200) but strongly international

accelerator' (never built) but studied since 1996.

-- particle production from target well known (e.g. HARP)

-- target technology (Hg jet) established to >= 4MW (MERIT!)
but target station issues (radiation and safety) need to be addressed locally!

-- principles of ionization cooling and phase rotation well understood
but achievable gradient for ~200 MHz cavities in 2-4 T mag. field not well known
never done, need demonstration ( > MUCOOL, MICE)

-- acceleration schemes for muons well developped
but experience with non scaling FFAG is missing (= EMMA)

-- detector issues: (will require test beam exposure of proto to 0.5-10 GeV particles)
threshold for muon detection in MIND
tau detection in calorimetric detector
electron detection with charge assignement
near detector design and storage ring instrumentation (polarization meast etc...)

-- cost estimate and optimization of facility
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Nk , MERIT EXPERIMENT at CERN

F BNL, MIT, ORNL, Princeton University CERN, RAL
T Splash velocity Demonstrated liquid mercury jet technology
— 24 GeV beam for neutrino factory and muon collider

10TP, 10T V=54 m/s | up to 8MW on target Oct22-Noviz 2007

i . ,
t=0 t=0.075 ms t=0.175 ms t=0.375 ms
20TP, 15T V =65 m/s

L b L W "
EPS Creeow 17-07-2009 Alain BhaB0 ms =0.175 ms



Muon I onization Cooling Eexperiment (M1 CE) Collaboration
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MICE Schedule as of April 2009
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fad\’ International Design Study
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T'C/ [ Conclusions

The neutrino factory studies have demonstrated outstanding
capabilities in reach and precision for 6,5 , Am2,;, neutrino CP
violation and unitarity.

Some features are unique.

The accelerator R&D is proceeding
MERIT has demonstrated the liquid target technology

MICE, MUCOOL and EMMA are underway.
Detector prototypes and tests are being planned.

An International Design Study has begun to establish cost and
performance of a well-defined baseline setup by 2012/2013.

Opportunities exist in Europe in particular with the upgrade of the
LHC injector chain (SPL)
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