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THE INTERNATIONAL DESIGN STUDY

FOR THE NEUTRINO FACTORY

Neutrino Factory: Neutrino Beam

Proton Driver:

= Physics goals: Linac option
» Measurement of neutrino mixing parameters Py W N\ Muon Decay
» Precise measurement of 6, i -
» Determination of mass hierarchy: sign Am,,?

» Discovery of CP violation and measurement O.p
= Neutrino Factory offers best sensitivity for all of the

above amongst all future facilities

» |[nternational Design Study for a Neutrino Factory Is an —
international collaboration formed to define: 9 —
e Physics performance of the Neutrino Factory 12.6-25 GeV FFAG
 Specification of accelerator, diagnostic and detectors Neutrino Beam .. . e :
» Schedule and cost of all the systems. "‘C:ﬁwﬁw%wh
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Proton Driver and Target
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« Demonstration: MERIT at CERN » Phase rotation using variable e
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» High energy front: accelerating field [
e Low energy tail: decelerating field

= Muon cooling:
e Reduction transverse emittance

e Demonstration:
MICE at STFC-RAL

S - Superconducting magnets
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Muon Acceleration
= Accelerator baseline:

* One linac + 2 cascaded RLA (recirculating linear
accelerators): 0.9 GeV, 3.6 GeV, 12.6 GeV

RLA 2 (264 m)
<>

Muon Decay RiIng

= Decay ring baseline:
* Racetrack design

U or u injection
600.2 m

2 GeV/pass 12.6 GeV

3.6 GeV [/ CHICANE 2
RLA 1 (79 m) A

collimatiom tune control rf cavities
0.6 GeV/pass

from FRONT-END CHICANE 1
> LINAC (146 m)

* Muon energy:
 Fit electron spin polarisation

= Final accelerating stage: FFAG up to 25 GeV
e Linear non-scaling Fixed Field Alternating Gradient £(t) = Eoe —e 2 (“E ) -Pf'uﬁ(f:”rwt)}
e Proof of principle: EMMA at STFC-Daresbury

= Divergence:
iy, A it

 OTR: Optical

Transition

Radiation
m = Main concepts for accelerator systems have been defined
= Main areas of work are at interfaces between components




