Low temperature / high magnetic
field sample environments for

neutron scattering applications
Latest product innovations

Oxford Instruments NanoScience supports the neutron scattering community
by providing low temperature (as low as 25 mK) and high magnetic field (up
to 15 T) sample environments, tailored to neutron scattering applications.
Oxford Instruments has a unique mix of expertise gained over the years by working in partnership

with every major neutron scattering facility to provide state of the art magnets and cryogenic
systems. We are also proud to have pioneered the design of magnet systems for neutron scattering.

We can combine field orientation, field strength, neutron access and low temperature environment
to provide you with a uniquely powerful measurement platform.

Below is a summary of the product range for neutron scattering offered by Oxford Instruments NanoScience:

Products

Optistat®AC-V
12 and 14

VarioxAC-TL NEW!
Heliox®AC-V
Triton™DR NEW!
VarioxNS

VTI Insert
Heliox®VT Insert

Kelvinox®VT Insert

Spectromag®

Magnets for NEW!
neutron scattering

Please ask your local sales representative if you would like to receive specific information on one of these products.
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Temperature Magnetic
range field

2.8-325K

4-325K
300mK-300K
20mK-1K
1.6-300K
1.6-300K
300mK-1.2K
25mK

1.6-300K Up to 11T

Up to 15T
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Cooling
technology

Cryofree®-Pulse tube

Cryofree®-Pulse tube
Cryofree®-Pulse tube
Cryofree®-Pulse tube
Liquid helium
Liquid helium
Liquid helium
Liquid helium
Liquid helium

Liquid helium with
recondensing options

Sample
environment

Vacuum

Exchange gas/Quick sample change
Vacuum
Vacuum
Exchange gas/Quick sample change
Exchange gas/Quick sample change
Vacuum
Vacuum
Exchange gas/Quick sample change

Compatible with the range of low
temperature inserts




Low temperature inserts/

cryostats for neutron
scattering

The largest proportion of neutron scattering experiments are performed under
cryogenic conditions because, at low temperatures:

¢ thermal motion of the atoms (e.g. vibration and rotation) are reduced.
¢ phase transitions can be explored.

To ensure optimum operation in neutron scattering applications,
all our low temperature cryostats have specific features such as:

¢ Cryostat tail components surrounding the sample space are made of aluminium with
minimum thickness of material. Aluminium is a weak neutron scatterer and virtually
transparent to the neutron beam (other tail set materials available on request).

¢ Specific goniometer-mounting requirements can be accommodated.

e Cryostats have either a sample environment in vacuum or when in exchange gas, the
pressure of the helium exchange gas is extremely low (15 mbar at 300 K). This is vital in
neutron scattering experiments, where helium would attenuate or scatter the incident
or diffracted beams.

e Remote and automated operation: LabVIEW™ virtual instruments are available for all
Oxford Instruments electronics to allow automated control of temperature and field
via a connected PC. These can be integrated into a complete data acquisition system.

Triton™DR Cryofree® Dilution Refrigerator

4

TritonDR, pump free Cryofree dilution refrigerator, has been specifically
designed for neutron scattering applications requiring ease of operation
and flexible configuration.

e 20 mK without the need for liquid cryogens.

* No external gas handling system. This improves the transportability
between beam line locations.

Automated cool down and warm up.

Can be operated from a remote control room.

Compact footprint and low weight.
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Superconducting
magnets for
neutron scattering

Magnetic field is a particularly useful parameter in exploring competing phases through
bulk measurements. When combined with ultra-low temperatures, using a dilution
refrigerator, a wealth of additional magnetic and electronic phases can be explored.
High field neutron scattering has been particularly useful for the study of HTSCs and heavy
fermion systems. Greater field strength enables a larger number of superconductors to be
studied above their critical fields where superconductivity is suppressed.

Oxford Instruments NanoScience has been involved in numerous custom projects and is
keen to discuss your special requirements.

To ensure optimum operation in neutron scattering applications, all
our magnets have specific features such as:

e Parallel and transverse field access

e Low cryogen consumption at all times

¢ No liquid helium in the beamline. Direct access for neutron beam.
¢ Simple integration with the beamline infrastructure.

e Easy and quick sample change and cool-down.

¢ In neutron scattering the required access to the sample region for the incident and
scattered neutron beams can be very large, and requires the use of a split pair magnet
geometry. Support for the strong attractive forces between the coil halves is achieved by
wedge type spacers or aluminium rings.

We can design optimum solutions for specific applications

In order to maintain polarisation of neutrons, the beam has to travel in a minimum guide
field of few millitesla. Oxford Instruments NanoScience has a unique design and
manufacturing capability to provide novel coil configurations which satisfy the exacting
field profile requirements for polarised neutron applications up to 12 T.

Typical high field magnet system for neutron scattering
Field strength of up to 15T at 2.2 K — 13.5T at 4.2K in a vertical direction
and with split geometry.

Homogeneity over 10mm DSV: 0.5%

Split at magnet centre line: 20mm

Split angle +/- 2 degree

Neutron access in the horizontal plane: 330 degree
Sample temperature range: 1.6 - 300K
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