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Two types of PASTIS inserts exist, both using nuclear-spin-polarized 3He gas 
for PA covering a large solid angle, and specifically conceived and designed 
to enable neutron PA on thermal ToF spectrometers. The feasibility of the 
Pastis-1 type device for large-solid-angle PA of thermal neutrons has now been 
demonstrated through tests on IN3 and IN20 at ILL [10], while the alternative 
Pastis-2 type is currently being developed to allow unshadowed access to the 
full angular range of the detectors [15]. In the case of magnetic scattering it 
will be important to allow scattering at very low angles, where the magnetic 
scattering cross section is greatest, and this will require the development of 3He 
cells with single-crystal silicon windows. Development is currently underway at 
the ILL to develop such cells for use with the Pastis-1 and Pastis-2 inserts.  The 
ILL is uniquely placed to develop the analyser cells and Pastis inserts, due to 
the leading position of the polarised-3He group. 
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Abstract

Time-of-flight spectrometers are ideally suited to study the dynamics of 
complex materials as encountered in all domains of current scientific interest 
ranging from health care, biology, earth and environmental sciences, cultural 
heritage to energy storage and preservation. Complex materials are often 
available in samples of small amount, or the scientific questions to study 
require environments limiting the sample size (e.g., Paris-Edinburgh cells and 
levitation furnaces). The proposed instrument would be optimized for these 
conditions offering a very high neutron flux over a small beam cross-section 
in combination with good resolution and extended dynamical range. The later 
asks for a wavelength band extending slightly into the thermal region. This is 
achieved on a cold guide with supermirror coating.    

Motivation 

To resolve the grand challenges that our technology-oriented societies are 
faced with we have to understand the functionality of materials in terms of 
reliable scientific concepts on atomic and molecular scale. Without such 
profound understanding any search for solutions is bound to resemble a 
random walk. For a material to offer sophisticated functionality requires a high 
level of possible response and thus entails complexity. Therefore functionality is 
often a requirement competing with material stability. This is well known from 
biological systems performing a multitude of functions but only in a restricted 
range of environmental conditions. At this point the dynamics becomes of 
crucial importance. This is true for sophisticated technical as well as biological 
materials. Time-of-flight neutron spectrometers are an extremely versatile tool 
to investigate the dynamics on the atomic and molecular scale. The ILL is 
currently offering a suite of instruments that covers most needs of our user 
community. Although we could lately perform a number of highly successful 
experiments on small samples we still have no dedicated instrument for this 
part of our scientific portfolio. All our instruments have beam cross-sections of 
several square centimetres (~10 cm2 at IN6). There are, however, a growing 
number of experiments that cannot profit from this beam size, either because 
the available samples are tiny (like endohedral fullerenes) or because the 
sample environment limits the sample volume (e.g. sample cross sections for 
Paris-Edinburgh cell and levitation devices are 0.1-0.4 cm2; other examples are 
thermal, electric and magnetic cycling etc.).  
We thus propose to replace the existing IN6 spectrometer with an instrument 
that would provide exceptionally high flux over a small beam cross-section 
(< 1 cm2). The instrument would be capable of hosting strong magnets (>10 
Tesla) and voluminous sample environments (Paris-Edinburgh cell, levitation 
furnaces, lasers etc.)
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Expected impact: 
Neutrons are a unique • 
probe for studying 
dynamics in the energy 
window from a few meV 
down to a few meV. 
While resolution in the 
cold neutron range is 
often sufficient their use 
is limited by insufficient 
signal-to-noise ratio for 
small sample volumes as 
well as restricted dynamic 
range. By compressing 
the beam cross section 
we willenlarge the area

of the phase diagrams (p,T,E,B) over which dynamics in this frequency range 
can studied.  By maintaining good resolution for shorter incoming wavelengths 
we increase the dynamic range .

The  proposed  instrument  would thus enable a whole suite of new experiments • 
on materials relevant in areas ranging from biology to environmental and 
energy research. 
It would be a strategic building block in the ILL instrument suite catering to • 
needs not satisfied by either IN5 or IN4. 
It can be hoped to attract a user community that so far has shunned neutron • 
spectroscopy because of the requirement of large sample volumes. 
It would open up new experimental opportunities for kinetic and cyclic • 
experiments for studies of biological, catalytic and chemical processes.

Description of instrument/infrastructure

We feel that the requirements of high flux over a small beam cross-section 
can best be achieved with a cold neutron spectrometer using a large double-
focussing monochromator together with a Fermi-chopper. Using the concepts of 
a virtual source and alternatively monochromatic- or time-focussing a real leap 
in performance over the present IN6 can be achieved. In more detail:

The spectrometer will require a cold guide end position. Optimum performance • 
would be achieved with a 20 cm high and 3 to 5 cm wide guide. Smaller 
cross-sections are possible but would lead to a reduction in performance.
There is at present a gap in the ILL time-of-flight suite. IN6 and IN5 do • 
not really overlap at their short-wavelength edge with IN4. The proposed 
instrument will close this gap (wavelength from 2 to 4 Angstrom) by using 
supermirror guides. In this region the gain over existing ILL instruments will 
thus be of several orders of magnitude. A slightly under-moderated cold-
source would further enhance performance.
The focussing is achieved via the monochromator and multi-channel guides. • 
The combination has to be studied in detail via simulations. A minimum flux 
gain at the sample (at equal resolution) of a factor 10 over the present IN6 
is to be considered the most pessimistic guess.

The instrument should have a compact secondary spectrometer (2m flight • 
path). Position-sensitive detectors are desirable as they increase the detector 
coverage, allow for flexibility for single crystal experiments and allow for 
selectivity in signal-to-noise improvement. The present 3He shortage is 
a problem in this context. High efficiency and low gamma-sensitivity is 
instrumental for this instrument.
The instrument should outperform existing spectrometers of its kind. A • 
similar project is discussed at the FRM-II. Concerning MW spallation sources 
we reckon that the instrument will stay competitive even with a similar 
machine at the ESS (performance difference in the range of 3 to 7).
The budget required is in the range of 3 to 5 M€ depending on the price for • 
an eventual guide and the cost of the detector.

The figures show the general instrument outlay as well as the flux increase we 
can expect in the thermal range by using a supermirror guide. 
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