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Option 1: Relocate CYCLOPS or VIVALDI on the guide H23. 
   
This  option  implies  finding  new  positions  for  the  service diffractometers 
(the  present VIVALDI or CYCLOPS position may accommodate one of them), 
but at the cost of a lower flux in particular in the short wavelength range if the 
existing guide is kept.

Option 2: Extract a small guide from the position of the present tomography 
and install the Laue machines within the reactor hall.

This option has the advantage of getting a huge flux on the sample (a factor 
10 with respect to the present situation on VIVALDI), but needs still a detailed 
study for constructing the appropriate shielding for reducing the background.

Option 3: Refurbishment of H24

Other projects at ILL, as the extreme conditions diffractometer (XtremeD) and 
the demand of the IN13 CRG, envisage the refurbishment of the thermal guide 
H24. This will be a unique opportunity to create an additional small thermal 
guide above H24, in order to feed the ALADIN Laue machine. This small section 
guide will start, together with the main refurbished H24, from the OT2 H24, 
and would have a section of 50x50mm2, a total length of ~28m and an m=2 
supermirror coating. 

With the construction of such a dedicated neutron guide we foresee an 
improvement of the quality of data by a factor of ~5. In particular the internal 
reliability factor (Rint), measuring the equality of equivalent reflections, will 
improve from presently Rint ~0.15 at best to Rint ~0.05 with the new guide. 
The aim is to get values of Rint comparable to those obtained on monochromatic 
instruments even for samples in the range of 0.001mm3.

We have not yet evaluated the cost of the changes but we think that the 
additional cost, of adding a small section guide, to the refurbishment of H24 
will amount to around 500k€.  

20. NESSE: NEw Standards in Sample Environment

H. Schober (1) and E. Lelièvre-Berna (1)

(1) Institut Laue-Langevin, Grenoble, France
Abstract

The actual sample environment equipments suite has been designed for 
instruments built a few decades ago. Since then, we have considerably improved 
the ILL instruments and the experiments are slowed down by the performance of 
the sample environment. We propose to establish a new standard that will permit 
to exploit the new-generation instruments and to develop the environments not 
presently available for investigating novel scientific challenges.

Motivation

The sample environment equipments suite does not fit the latest generation of 
ILL instruments and the novel scientific challenges. For example, the powder 
diffractometers and the time-of-flight spectrometers have seen a flux increase 
of several orders of magnitude leading to a new quality of experiments. 
On IN5, reasonable statistics over the full accessible Q-range have been 
obtained on a single Ø3 mm capillary of water (approximately 4 mg) in not 
more than 10 minutes of counting time. Under these conditions the sample 
environment becomes even more crucial than in the past. Not only we need 
reliable equipments covering very large ranges of temperature, pressure, 
magnetic and electric fields, we must also be able to change the physical 
parameters much more rapidly as well as exchanging samples automatically.
Further to these needs, there are many scientific challenges that cannot be 
investigated without specific equipment presently unavailable at ILL. For example, 
among many subjects, high-pressure gas-handling systems are required to 
improve the storage of hydrogen; specific pressure cells would contribute to 
the optimization of the food distribution and ultra-high temperature furnaces 
would allow us to investigate the preparation process of ceramics, cement and 
refracting materials.

Description

ILL has a strong track record in producing standards in sample environment 
for the whole neutron community. This proposal aims at renewing with this 
tradition by putting considerable efforts in developing the environment adapted 
to the latest generation of ILL instruments and new scientific challenges.

To fully profit from the new instrumental capacities we would like to have:
fast cooling cryostats with modular tail designs• 
cryogen-free cryostats and cryofurnaces featuring a sample changer using • 
standardized sample containers
temperature controlled humidity chambers, rheometers and acoustic • 
levitators
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high-pressure cells and gas handling systems for H• 2, CO2, etc. sorption 
analyses
non-magnetic pressure cells and clamps for magnets, spin-echo • 
spectrometers,…
vertical and horizontal high-field magnets for TOF and SANS • 
spectrometers
when feasible the implementation of focusing optics to allow the • 
investigation of very small samples

Further to this list, we propose to build a specific Cryopad that would contribute 
to the investigation of the effects violating parity and time reversal invariance 
or the quest to the determination of the neutron electric dipole moment. The 
availability of a non-magnetic cradle cooled inside a cryogen-free cryostat – 
i.e. a cryocradle - would also greater facilitate the determination of complex 
antiferromagnetic arrangements in zero-field polarimeters. To complete these 
equipments, we propose to supply laboratory space to allow users to prepare 
and characterize their samples. Users could bring their own equipment or use 
the ILL devices. We also propose to combine neutron scattering measurements 
with ac-susceptibility or resistivity measurement techniques among many 
others.To succeed with this program considerable efforts will be required from 
both the Science and Project & Technique Divisions. The pay-off in terms 
of scientific quality would be considerable and of value to the whole user 
community. Partnerships with industrial companies would be envisaged, as 
would collaborations with other neutron centres – perhaps through a future 
NMI3 initiative.  Such an investment is estimated to be at least 6M€.

21. IN5 POlarisation OPtion (IPOP) and HIgh FIeld Magnet  Option 
(HIFIMO) for the IN5 time-of-flight spectrometer

J. Ollivier (1) and H. Mutka (1)

(1) Institut Laue-Langevin, Grenoble, France
Abstract 

The new secondary spectrometer for the cold neutron time-of-flight (ToF) 
instrument IN5 was built of non-magnetic material, keeping in mind the 
upgrade option of polarisation analysis (PA) and the possibility of applying high 
continuous magnetic fields. The refurbished instrument has a high incident flux 
and elevated count-rate and offers a unique opportunity for applying polarised 
neutron methods for high resolution inelastic scattering, including single crystal 
investigations. This proposal outlines the case and what is needed to bring PA 
and high magnetic fields to this instrument.  

Motivation

(i) Polarisation analysis: 
Despite significant advances in instrumentation over the last 30 years, with 
larger detector solid angles and increased angular resolution as well s the 
development of multi-chopper systems coupled to either tapered supermirror 
guides or focusing monochromators, the use of polarised neutrons on ToF 
instruments is still very much in its infancy. At present only D7 at ILL offers the 
possibility of performing inelastic ToF measurements with PA and cold neutrons 
(λ > 3 Å), although at only moderate energy resolutions. However, plans for PA 
on forthcoming cold ToF instruments are omnipresent. The rebuilt IN5 with its 
greatly improved flux at the sample and the large position sensitive detector 
solid angle is the instrument of choice to explore the best compromise between 
spectrometer performance and the most demanding sample environment 
devices. 

On IN5 the polarised option would use the PASTIS concept [1] of three sets 
of compact perpendicular coils (see the PANTHER proposal) allowing XYZ-
PA and a 3He analyser banana. Such a development would open up a large 
field of applications, from biophysical and molecular spectroscopy through 
functional materials to fundamental magnetism. It would enable the direct 
separation of coherent and incoherent scattering allowing, inter alia, the 
separation of collective (nuclear pair-correlation related to coherent scattering) 
and single-particle (self-correlation related to incoherent scattering) dynamic 
contributions. It can provide an unambiguous identification of phonon and 
magnetic excitations, greatly enhances the potential for studying magnetic 
systems, high-Tc superconductors, itinerant magnetism, multiferroic systems, 
and more. 

(ii) Magnetic fields: 
Applied magnetic fields provide a key means of controlling the collective 
behaviour of a wide range of magnetic systems, accessing new phases and 
phenomena, or testing the theories that rationalise their behaviour.
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