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PS01.09.11 PROGRESS IN SMALL-ANGLE NEUTRON 
SCATTERING AT THE INSTITUT LAUE LANGEVIN 
Roland P. May, Institut Laue-Langevin, B.P. 156, F-38042 Grenoble 
Cedex 09. France 

The new high-perfmmance small-angle scattering facility D22 of 
the ILL went in operation in Aprill995. After a shutdown for in1proving 
its detector perfmmance, nonnal user operation was plmmed again from 
spring 1996 on. 

Small-Angle Neutron Scattering (SANS) is a well-established tech­
nique at the ILL. The instrument D ll has been a world-wide reference 
for all other facilities of its kind since its commissioning in 1972. Dwing 
the recent long shutdow11 of the ILL for a reactor repair, D 11 was mod­
emized and improved. The high demm1d for bem11 time, and the advent 
of new san1ple environment techniques (real-time m1d shem·experiments 
etc.) motivated the plans for building a new facility, D22. ILL's second 
SANS instrument, D 17, is being lumed into a dedicated reflectometer. 

D22 takes advantage of the high b1illiance of the guide H512 (cross 
section 40 x 55 nm1) pointing at the horizontal cold somce. The 96 x 96 
em multidetector moves along a vacuum tube of2.54 m dian1eter and 20 
m length and cm1 be laterally moved and rotated around its vertical axis. 
One detector setting can provide a qma;vqmi.n ratio of up to 50. A 25 em 
long velocity selector by Domier of94% peak tJ.1l11smission, rotating at a 
maximal speed of 28300 rpm, produces wavelength bands between 3 
and 40 A with a spread of 8 to 20% (FWillvl) of an W1equalled flux at the 
smnple (maximum> 1 x lOS cm-2 s-1 ). 

The improved features of Dll and D22 have allowed us to 
perform new types of experiments, amongst them neutron inteifer­
ometry, and to push the limits offeasibility further. thus opening the 
door for studying new systems. 

PS01.09.12 ADVANCED NEUTRON DIFFR4.CTION FOR 
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Recently, we have developed novel high-resolution modifications 
of conventional neutt·on diffraction techniques -Bragg diffraction peak 
m1alysis (BDPA) and Energy Dispersive Transmission Analysis (EDT A) 
-for the stt·ain and microstJ.uctme distortions of polycrystalline mate1ials. 
Using Bragg diffraction optics (focusing in real and momentum space) 
tl1e new modifications provide good diffractometer luminosity and t.cl/d 
resolution of about JQ-3 of the diffraction profile of m1 et.c1.1on smnple. 
TI1e resolution is represented by the FWHM m1d in the latter case of 
EDT A it is related to the Gaussian of the COITesponding cumulative func­
tion. [1-3]. Besides the measurements of macrostJ.a.ins witl1 an extt·emely 
high sensitivity up to JQ-5 the novel modifications provide also unique 
possibilities for microstt·ain, grain size m1d dislocation density studies of 
plastically defonned polyCiyst.c1.1Iine mate1ials on the basis of tl1e cliffmc­
tion profile analysis. In contrast to X-ray profile analysis, tl1e experi­
ments with neutrons m·e not restricted to tl1e surface, but cm1 be per­
fmmed on ratl1er large bulk san1ples and at much higher scattering m1gles 
where tl1e X-ray intensities stt·ongly decrease. These modifications have 
been implemented on diffractometers in NPI and PTE where effects of 
botl1 elastic and plastic deformations me commonly investigated, and 
which can be used by extemal users. TI1anks to tl1e exploitation of focus­
ing effects and special diffraction geometries in combination with posi­
tion sensitive detectors for data acquisition, reasonable counting times 
even at om medium power reactors are achieved. Results of investiga­
tions obtained \Vith different plastically defmmed polycrystalline smn­
ples of Fe(llO) m1d Fe(321) will be presented. 
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PSOI.09.13 DESIGN AND PERFORMANCE OF THE NEW 
TIME-OF-FLIGHT SMALL ANGLE NEUTRON 
DIFFRACTOMETER SAND AT IPNS. P. Thiyagarajan, R.K. 
Crawford, J.E. Epperson, F. Trouw, R. Kleb, D. Woznialc and D. 
Leach. IPNS, Argonne National Laboratory, Argonne, IL 60439, 
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A time-of-flight small angle neutron diffractometer SAND, 
which is capable of providing data in a wide q region of 0.0035 to 
0.8 A-I in a single measurement, has been commissioned at IPNS. 
This instrument has been built upon the more than 10 years expe­
rience with the proto-type time-of-flight SANS instrument SAD 
which has been serving the scientific user community during the 
past decade at IPNS. SAND has a fixed geometry but simult~­
neously uses neutrons with a wavelength region of 0.8 to 14 A, 
thus producing data in such a large dynamic range in q. Some of 
the new features in the new instrument when compm·ed to SAD 
are: a larger m·ea detector, lmger sample-to-detector distance, a 
frame elimination chopper to extend the wavelength range upto 
28 A, two sets of soller collimators and beam stops and a lmger 
sample area. To widen the dynamic range in q even further as 
well as to improve the statistics in the high q data, an anay of 
linem position sensitive detectors is being added. The design and 
pe1fomance of SAND along with the scientific opportunities pro­
vided by this instrument will be discussed. 
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The performances of three set-ups for high-resolution powder 
diffraction, which are based on Bragg diffraction optics with bent 
pe1fect Si or Ge crystals, m·e discussed. By focusing in real and 
momentum space considerably higher luminosity and resolution 
me obtained than in conventional diffractometers using plane 
crystals and Soller collimators. Under optimum conditions, a 
FWHM of the individual powder lines of about 3xl0-3 radon 28-
scale (or even less) can be achieved- though in a limited range of 
scattering vector Q mound 30 nm-1· Substantial advantages of the 
presented two and three (with an analyzer) axes aJ.Tangements arise 
in the case of small san1ple dimensions (less than 5 mm diameter) 
[ 1], high density of powder reflections in the investigated Q-range 
or in the case of a peak profile analysis [2]. The useful range 6Q is 
mainly determined by the choice of both the lattice planes and the 
curvatures of the monochromator and analyzer. It can be adapted 
to the expe1imental requirements by using different reflections and 
the easy control of the bending radii of the crystals. 

Each of the three focusing configurations can be implemented 
in conventional diffractometers, those in combination with a lD 
position-sensitive detector being be most promising. Further 
improvements in the resolution m1d luminosity are possible by using 
thinner bent crystals (better resolution), sandwich-type 
monochromator (higher luminosity), anc!/or doubly-bent designs 
for simultaneous vertical and horizontal focusing [3]. 
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