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High Brilliance Neutron Source
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High Brilliance Neutron Source
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High Brilliance Neutron Source
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High Brilliance Neutron Source

Target-Moderator-Reflector Station:

* Cold moderator diameter: 2.4 cm @
 Thermal moderator size: 25X20cm + @ <
* Reflector size: 70x 70 cm _ e
Al
Moderators:
I T T ey
Methane (CH,) Solid 22 Cold
Para-hydrogen (H,)  Liquid 20 Cold
Water (H,0) Liquid 293.6 Thermal
Heavy water (D,0)  Liquid 293.6 Epithermal
Lithium fluoride (’LiF)  Solid 293.6 Epithermal
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Neutron Imaging Instruments
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Distribution of magnetic fields [3]
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Neutrography example [1] Mass attenuation coefficient, for X-rays and thermal neutrons, as function of the

atomic number [1]

Tomography of a bronze sculpture [3]
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Neutron Imaging Instruments
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Total: ~50 facilities worldwide
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PhD Objectives and Work Schedule

General objective: Design and optimize instruments for time-of-flight cold, thermal and epithermal
neutron imaging, within the framework of the High Brilliance Neutron Source (HBS) project at the Jilich

Centre for Neutron Science (JCNS)

1) 2)

Baseline Source
study simulations

3)
Instrument
design

4)
Prototype
development

5)
Prototype
testing

NI instruments to be - HBS model
considered: simulations with

- MLZ (Germany) Monte Carlo codes

- BER-II (Germany) - Cold and thermal

- PSI (Switzerland) neutron spectra

- ISIS (UK) analysis

- ]-PARC (Japan) - Epithermal and fast
- LANL (USA) spectra development

- RA-6 (Argentina)

- Instruments
simulations with
VITESS and McStas
- Neutron optics

- Cold and thermal
instruments

- Epithermal
instrument

- Fast instrument

- Collimator
development

- TMR for epithermal
and fast neutrons

- Detectors
development
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- Test of optical
components and ToF
settings at Big Karl
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Conceptual Design of the Neutron Imaging Instruments

¢
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Conceptual Design of the Neutron Imaging Instruments

TMR Source Simulations Virtual Sources Generation H— ) Instruments Simulations
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Preliminary Results

Thermal and Cold Moderators Simulations — Energy distribution
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Preliminary Results

Epithermal Moderators Simulations — Energy distribution
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Preliminary Results

Neutron Imaging Cold Instrument Simulations — Spatial distribution
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Preliminary Results

Main Parameters for the Neutron Imaging Instruments

Wavelength Sample Flux at sample Collimation Spatial Energy/wavelength
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Preliminary Results

Main Parameters for the Neutron Imaging Instruments

Energy Wavelength Chobper Sample Flux at sample Collimation Spatial Energy/wavelength
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Preliminary Results

Main Parameters for the Neutron Imaging Instruments

Energy Wavelength Chobper Sample Flux at sample Collimation Spatial Energy/wavelength
range range PP positions [m] [n/(cm’s)] L/D resolution resolution
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Preliminary Results

Main Parameters for the Neutron Imaging Instruments

Energy Wavelength Chobper Sample Flux at sample Collimation Spatial Energy/wavelength
range range PP positions [m] [n/(cm’s)] L/D resolution resolution
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Preliminary Results

Main Parameters for the Neutron Imaging Instruments

Energy Wavelength Chobper Sample Flux at sample Collimation Spatial Energy/wavelength
range range PP positions [m] [n/(cm’s)] L/D resolution resolution
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1) Optimization of the TMR design for epithermal neutrons
2) Simulation of the cold lines with a neutron guide inside the TMR channel

3) Design of the Neutron Imaging instruments with KDSource, McStas and VITESS

PPpuiTs® KDSource ‘@- N\@ITESS

lllllllllllllllllllllllllllllllllll

a) Variables to optimize: L/D, homogeneity, flux, frame overlap
b) Instruments to simulate: choppers, neutron guides, pinholes

4) Test of optical components and time-of-flight settings at Big Karl
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