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Outline:

Introduction:

DAC - a tool to obtain accurate EOS
- also a tool to study deformation

Techniques
- Radial X-ray Diffraction
- Peak Width
- Pressure gradient * Absorption Measurement

Examples
- Au, Ag,Ta, V, Fe
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Mineral phases and chemical compositions help to interpret seismic structures
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(Romanowicz, Nature, 2008)

Seismic anomalies are associated with geological structures




150W  120W  SO0WY G0 ¥ 30 W o 30 E BV E
L 1

408 | . I | |
150 W 130 W S0 W B0 W 30w ] 30 E B E

(Monteli et al., Science 2004)

DAC and LVP coupled with modern synchrotron x-ray sources are crucial
to examine the depth, slope, thickness and velocity contrast of the major
seismic discontinuities under in-situ conditions




X-ray source
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Diffraction image

Study on texture (or Lattice Preferred Orientation) will help to determine

deformation mechanism (slip system) and elastic properties: DAC is another tool

to study Deformation of Materials at HP-HT
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(Dewaele et al., PRL, 2006)
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Intensity (counts)
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Difference in d-spacings:

Q= (dwoo - dwgoo)/ 3dp
dp = (dwo0 + Zdw900)/3

t =0, — o3 =6G<Q(hkl)>

t<o, = 27T

- 6, : yield strength

- T . Shear strength

- Q : deviatoric strain

- t : differential stress or
-deviatoric stress

Differential stress (GPa)
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(Hemley et al., Science, '97)



From theory/RXD/ISS/
BS/IXS/NRIXS

Anisotropy S allows measuring stress { = 03 — crl
above ~0.3 GPa using:
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M, and M, being defined by the « gamma-plot »
apkl = Mo + My o= 3(1—3 sin? )1 Lk

apgl = Ayl % /(W7 + k2 +17)
dl, distance between two (A4} planes
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® Kenichi Takemura, 2001
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(2WpCOSO)* =
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2Wy,, - FWHM

d : grain size

A . X-ray wavelength
Nh - Microstrain

N = [(2WpCOSB)? - (Md)?] / sinZ0y
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(Dewaele, 2006)
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Accurate thickness measurement is crucial using in-situ x-ray
absorption to determine precise material flow behavior
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Yield stress (GPa)

&
Iron 2
/1
, (f*(—
Singh et al. (PRL, 98)
/ Using radial X-ray diffraction
./,
/
,..
/
BCC / HCP
/
I ) /
L ,/ @< This study
T e
20 40 60 80

P (GPa)

100



Strength (GPa)
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Lower yield strength determined using PAM compared to others
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1. RXD - no knowledge about o : needs assumption

2. PAM —

Q(hkl) = (U3){u[2Gg(hkI)L + (1-0)(2G,) Y}
If a=1, t = 6GRQ(hKI)

t = (dP/dr)*2h

3. Peak width — complication due to grain size effects

4. Texture analysis -




