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Abstract: A Single Crystal Diffractometer (Topaz - SCD) is under development for the
Spallation Neutron Source (SNS) at the Oak Ridge National Laboratory. It will make
possible high speed data collections on samples that will approach the size of a typical
X-ray crystal. This requires to efficiently transport the neutron beam from the moderator to
the sample position without increasing the beam divergence drastically. The instrument
design takes into account a baseline divergence of 10 mrad similar with a much shorter
12 minstrument. To conserve the flux and divergence starfing at 0.4 A efficiently a
tapered, sectioned, focusing super mirror guide is under consideration [1]. Monte Carlo
simulations of the neutron transport through the guide system and flux at the sample
position were carried out using the IDEAS MC ray tracing package [2]. The guide
geometry enhances the neutron flux starting at roughly 0.4 A, approaching its maximum
gain factor of 4.8 at 1.5 A.The guide gain remains constant in the first frame up to 4 A A
series of variable slits within the last two meters of the guide exit enable a high flux and
high resolution option. The last 2 m of the guide will also be removable to allow for more
flexibility enabling high resolution measurements or to switch to other beam focusing
devices like a K-B mirror[3] or polarizing optics [4]. Currently, the instrument is scheduled to
be completed by 2009.
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The instrument design concept as a 3-D model is depicted above. The
optical table just upstream of the sample-detector mounting system
holds interchangeable beam focusing options. A highly reflective
guide system with interchangeable focusing options before the
sample optimizes the neutron beam to probe single crystal volumes
100mm <v<2mm.
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The final focusing neutron beam guide section for beam cross section
of 2mm x 2mm @ 1 A'is described on the right.
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The micro-focusing optic for beam cross section
~100um x 100pm @ 1 A is described below.
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Neutron Beam Guide:
Concept and Performance
Evaluation by Monte Carlo
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Novel neutron guide design using m=3 super mirror coating (=3 x the
reflectivity of natural Ni) following the trace of a “super parabolic”
surface (combined logarithmic spiral & parabolic) in straight sections
(piecewise approximation). The fast neutron portion of the pulsed
beam is discriminated by a 5 channel beam bender. Neutrons of ~0.4

- 4 A will reach the sample position in the first frame. Above are the

(courtesy of XOS, reflecting the beam off a Ray Tracing beam guide system layout showing the horizontal focusing and
Albany, NY)[1] using elliptically curved super-mirror bender (upper-left) and the guide design considerations (upper-right).
total external reflection surface 18 m set-up
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o [mrad|

To the left MC results for this
vertically continuously
focusing and horizontally
bending & focusing guide
are shown. The divergence
on sample lies between the
determined limits of 10 - 20
mrad with 4.8 gain.
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Monte Carlo Simulations[1] at the Sample Position for 4 mm?:
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