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The science behind MAGiC
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Epitaxial films

« A full magnetic structure
refinement is not possible from
the data »

Phys. Rev. Lett. 114, 016603 - J.S. White et al, PRL (2013)
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Epitaxial films

« A full magnetic structure

Magnetism at interfaces , _
refinement is not possible from

Thin films

the data »
Phys. Rev. Lett. 114, 016603
I. Gelard et al, Applied Phys. Lett. 92, 232506 (2008) ].S. White et al, Phys. Rev. Lett. 111, 037201 (2013)
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Epitaxial films

Magnetism at interfaces « A full magne tic str-zgiture
Thin films refinement is not possible from

the data »

Phys. Rev. Lett. 114, 016603

I. Gelard et al, Applied Phys. Lett. 92, 232506 (2008)  ].S. White et al, Phys. Rev. Lett. 111, 037201 (2013)
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Epitaxial films

50 - 100 nm thick films

Parametric studies only

Cold neutrons studies

Rare-earth and/or high-spin systems

5 nm films in spintronics High flux
Full magnetic structure refinement Thermal neutrons
Lower spin systems (5=1/2) Polarization analysis




Spin-orbit coupling

Hubbard

shinple
metal or
band ins.

spin-liquid quadrupolar
spin-orbit coupled
Mott ins.
axion
ins. Wey!

--—\\m‘m' lop'
T Mottins.
top. ins. B

or semi-metal

Spin-orbit




Spin-orbit coupling
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Spin-orbit coupling

spin-liquid quadrupolar

spin-orbit coupled
Mott ins.
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Spin-orbit coupling

spin-liquid quadrupolar

Mott ins.
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J s band split due to SO J = 1/2 Mott ground state

Kim et al. , Physical Review Letters 101, 076402 (2008)
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Spin-orbit coupling
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Spin-orbit coupling
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Spin-orbit coupling
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Spin-orbit coupling
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Spin-orbit coupling

Small single crystal (X-ray sized)
Weak diffuse magnetic signal
Quantum magnetism

Focusing < Tmm?
Collimation of scattered beam
Polarization analysis




HT. superconductivity
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HT. superconductivity

Origin of the pseudo-gap
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HT. superconductivity
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HT. superconductivity

Magnetic form factor of the current loop ?
Refinement of the magnetic « structure » associated ?

Polarization analysis
Cold neutrons
Low temperature




The science behind MAGiC

Thermal neutrons, magnetic field, .

temperature, divergence, focusing
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Building for tomorrow

* New scientific trends will emerge in the next decades

» Open land: difficult to predict

» 20 years ago: no spin-liquids, multiferroics,
spintronic ...

» Instrument needs flexibility/adaptability



Functional requirements
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MAGIiC layout

Heavy shutter

Choppers First section Polarizer Second section Exp. cave
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Instrument lifecycle

2017 2018 2019 2020 2021 2022 2023 2077

Phase 3 . ..
. . iecinni N . commissionin
Procurement and installation Cold commissioning Hot commissioning De 9
Proposal Design & Installation &

Users Program

& planing Construction Commissioning




Detalled schedule
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v 1) Beam transport and Conditioning
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>

System
» 1.1) Beam Extraction System
» 1.2) Beam Delivery System
» 1.3) Chopper System
» 1.4) Beam Geometry Conditioning
» 1.5) Beam Filtering System
» 1.6) Beam Validation
» 1.7) Beam Cut Off
» 1.8) Vacuum System

» 1.9) Shielding (Beam transport and
Conditioning)

2) Sample Exposure System
3) Scattering characterisation System

v 3.1) Polarization Analyzer

3.1.1) Preliminary Design
3.1.2) Detailed Design

3.1.3) Procurement and Start of
Installation

3.1.4) Installation and Start of Cold
Commissionning

» 3.2) Neutron Detector System

» 3.3) Vacuum System

» 3.4) Radial Collimators

4) Optical Cave

5) Experimental Cave

6) Control hutch

7) Sample preparation Area

8) Utilities Distribution (Infrastructure)

9) Support Infrastructure

» 10) Control Racks

» 11) Integrated Control and Monitoring
» 12) TollGates
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Critical Path: polarization analyzer

- 01/06/2016: preliminary design (3 months)

- 01/12/2017: detailed design (7 months)

- 01/03/2018: start of construction (>=24 months)

- 01/06/2020: delivery on site

- 01/06/2020: detectors installation & commissioning
- 01/01/2021: installation & commissioning (6 months)

- Important schedule risk:
- Detector: CDT is working on DREAM’s one
- Neutron guide: huge load in the next years

- Choppers
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