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The TOPAZ Single Crystal Beamline

Instrument Control Room
Enclosure

Optics
Translation
Table

Sample
Detector Array Tank Preparation
-Sample Positioner
-Sample Location
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TOPAZ Instrument Installation is in progress

* |nstallation of various parts of stacked

incident beam line shielding
— Bulk Shield Insert
— Front End Shielding
— Base Plates
— Stacked Shielding Blocks

Base Plates

A~ Front End ING | SNS
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Upcoming Installation of Neutron Guide and Bender
System

* Neutron Guide (manufacturing pictures of

the front segment)
— Including
— Guide Supports
— BW Choppers
— BW Chopper Supports
— BW Chopper Base
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Topaz Detector Array Tank with Interfacing
Sample Positioning and Environment Systems

Beam

Incident Neutron
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Topaz Detector Array Tank with Interfacing
Sample Positioning and Environment Systems

Sample Changer
& Loader,

/ Cooled
———

Neutron Beam Exit

Sample Cooler
(Primary Displex)

Incident Neutron
Beam

Incident Beam
Focusing Optics

Sample Positioner

Detector Housing A a n Additional S_ample Chamber
Module Access/Ancillary
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Detector Coverage Simulations

* In real space: A

— Full detector coverage
along equatorial axis (48 |l
modules) 180

* In reciprocal space:

— Full detector coverage
records approximately 40% < - >
of a hemisphere in one 360
crystal setting g £ i

- Two settir_lgs cover over 80 4 \ 5 ’T : f" Red crosses = reflections
% of hemisphere AL N \ CUE SRS of oxalic acid

— Multiple crystal positions A QN T

A ot WA collected simultaneously

fill detector gaps with good >, N 014
redundancy g L e A N e e
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Single Crystal Diffraction Instrument for
Reciprocal Space Mapping

Neutron Single Crystal Diffractometer (NSCD) for elastic scattering
- Bragg scattering
- TDS will be discriminated through data processing and analysis

* Time of flight Laue technique
- Reciprocal space mapping ( wavelength band 0.5 -4 A, 4 - 7.2 A)

*  Probe vast areas of reciprocal space simultaneously

* Collect a full set of elastic diffraction patterns in a matter of minutes > hours @ IPNS
- Large detector coverage

* Optimized for small sample volumes
-~ Measure samples of 0.01 - 0.1 mm? [z=~125um] -> X-ray diffraction standard

- Low background
- High flux on sample
==> Well collimated beam

* Investigate single crystalline materials with moderately sized unit cells ~100 A (<< proteins)

* Accommodate various sample environments
- Cooling
- Heating
- Vacuum
- Polarized neutrons
- Pressure
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Science at TOPAZ
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Garlea, et al. ACNS 2005, Pheasant Run, IL.

¢ S.trucwre mOd.UIatlonS in Benzil exhibit Terminal hydrogen or water on the Pt in the Late-Transition Metal-Oxo Complex
diffuse scattering patterns

O=Pt(H,0)L,, L = [PW,0,,]5
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Interesting catalyst
-> Large unit cell [29x32x38]
-> High H content

+ 03§

+030
+PT1
+080

-> Disordered lattice water

+ 06W

Welberry et al., J. Appl. Cryst., 2003
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Finally.. When Will Topaz be Completed?

On the SNS Instrument Commissioning Schedule:
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