Synchrotron Techniques at

      GSE CARS

Microprobe Techniques

- X-ray Fluorescence

· Quantitative chemical analysis 

· Micron spatial resolution, sub-ppm detection 

· Fluid inclusions - Microspectroscopy 

· Chemical speciation (oxidation state, coordination)

· Heterogeneous materials, micron resolution 

- Microtomography 

· 3-D visualization of internal structure 

· Like medical CAT scanners, but with micron spatial resolution 

· Important for examining objects which are too valuable or too delicate to be sectioned. 

X-ray Absorption Spectroscopy

- Provides information on bond-lengths, coordination environment, and oxidation state

· Non-crystalline materials 

· Melts and glasses 

· Aqueous solutions 

- Wet Surfaces

       Powder and single crystal

"Conventional" Diffraction 

- High-resolution powder diffraction

. Complex materials 

- Time-resolved studies of mineral/mineral and mineral/fluid reactions

- Microcrystallography 

- few micron crystals

· X-Ray Diffraction at High Pressure and High Temperature

- Simulate Conditions in Earth's Interior 

· Apparatus 

· Diamond-anvil cell (laser or externally

  heated)

· Large volume press (internally heated)

· Surface scattering

- Studies of water/mineral interactions

Microtomography at GSECARS

                       Status

· Bending magnet and undulator beamlines running with white beam and in-hutch monocromators 

· Thin phosphors ordered (for conversion of x-ray projection image to visible light for CCD) 

· Fast(S MHz) 12-bit CCD detector ordered 

· Slower 16 bit CCD about to be ordered 

· Sample manipulation stage and microscope in-hand 

· First tomography experiments in January or February

Grand-challenge needs

High-speed network to MCS GSECARS will have 100 Mbit Ethernet from CCD camera PC >100 Mbit to MCS?

Convenient access to Terabyte Reconstruction in MCS for 1024"3 Visualization software
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White beam to 13-BM-A Dec. 1996 Achieved Dec. 1996
White beam to 13-BM-D May 1997 Achieved Sept. 1997

Low energy mono beam to 13- Sept. 1997 | Available with in-hutch channel cut - Oct.
1997; FOE goniometer on order; crystal
cage design work to be done

High energy mono beam to 13—41 Oct. 1997 Available with in-hutch channel cut
BM-D Oct. 1997

Install vertical focusing mirror Feb. 1998 Mirror deliver March 1998; design work
for 13-BM-D on bender/tank in progress

Focused mono beam to 13-BM- July 1998 Design work to be done
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White beam to 13-ID-A

(Target dates are those presented at the joint GSECARS Steering Committee-Design Team meeting; June 1996)

Beamline 13-1D

Nov. 1996

Achieved Feb. 1997

White beam to 13-1ID-C

Jan. 1997

Achieved June 1997

Low energy monochromatic beam
to 13-ID-C

July 1997

Sept 1997 (in-hutch channel-cut)
Cryo cooler in hand, delivery of FOE
goniometer in mid 1998, design of crystal
cage in progress

High energy monochromatic beam
to 13-ID-C

Aug. 1997

White and high energy
monochromatic beam to 13-ID-D

Sept. 1997

In-hutch channel-cut design proven.
Design work on FOE unit yet to be initiated
White beam deliverable Sept. 1997

Install 7:1 K/B mirrors

Feb. 1998

Mirror delivery March 1998

Design work on benders/tanks in progress

Install side deflecting crystal for
13-ID-C, tandem operation

June 1998

Design work to be done
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