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P-V-V,-V¢-T-L Measurements to 25 GPa and 1600 K (B. Li et al., 2006)
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Unquenchable High-Pressure Clinoenstatite
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Detector

Conventional Step-Scan with Upstream Single-Energy Discrimination
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Combined Angle- and Energy-dispersive Structural Analysis and Refinement
(CAESAR)
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High P-T CAESAR diffraction on CaSiO, perovskite
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Reitveld refinements
at 13 Pa, 1320 K

Hist

13.0 GPa, 1320K, Cmcm

a=7.1365(7) A, b =7.0981(15) A, ¢ = 7.1163(7) A,

V = 360.479(63) A3

Lambda 0.1362 A, L—
T \

S cyele 260
\ T

Obsd. and Diff. Profiles
T T

Species X y 7 Uiso
Ca(l) 0 -0.010(4) | Y 0.012(5)
Ca(2) 0 0.498(6) Ya 0.021(6)
Si(3) Yy Vs 0 0.009(2)
0(4) 0.261(6) 0 0 0.000(6)
0(5) 0 0.237(15) -0.003(6) 0.028(12)
O(6) 0.270(7) 0.259(12) | ¥ 0.025(9)

Texture index: 1.7987 (2" order spherical harmonic)

T
Ay
N Pm3m
o
— o |
> =
ol . a
o 1 I
ol e 6 st st g sl
o
% »NJ,M 4 v ¥ g N SR SR ST RS
3w
SOl | | ! ! \ \ ]
S1348 307 91KEV (0.1362424), 200CH BY 5, INT CRT Hist
Lambda 0.135362 A, L—5 cycle 635 Obsd. and Diff. Praofiles
T \ \ T T \ \
M
N Cmcm
]
<ol i
Wl T |
- i
| 1 1
O ww o i i Mm&
md l I ] 1 [} LA RER NI [N NN RN nuNrvpe
g “/\“’IL” '"A[ f Wy A & b i
S ! ! ! ! ! ! !
3.0 4.0 5.0 6.0 7.0 8.0 9.0
Z2—Theta, deg
Uchida et al., in prep.

capv s02 439.87kev, 0.2496064A 10 ch cmecm

Hist

Lambda ©.2486 A, L—5 cycle SR
T T T

Obsd. and
T

Diff. Profiles
T T

T
o 3
-l Cmecm ’ . ]
S i
>< #
=1 I -
(2o 4
L) S —
= H
ol |
N l :
=18 ‘._*;fa f:'; |
O‘ | |
Sair
o |
[ | | | | | |
5.0 4.0 5.0 6.0 7.0 8.0 2.0

2—Theta, deg

GeoSoilEnviroCARS e The University of Chicago e Paris, April 27, 2006




Best Fit: Cmcm
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Structural stability

e CaSIiO, perovskite:

— Non-cubic distortion persists up to 24 GPa and 2050 K
e (CaSiO; + 3wt% Al,O; perovskite:

— Cubic up to 22 GPa and 2000 K
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Melt prope

* Viscosity |
* Melting curves
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Viscosity of Melts Under High P-T R
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Melt viscosity
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Use X-ray transparent anvils in mono diffraction

CCD

—————————————————_ - - -

Mono X-rays

T-Cup, sintered diamond anvils as X-ray windows
2D monochromatic diffraction (ADD)
Record diffraction signal over entire 360° azimuth angle
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Si: X1 -V — L triple junction
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Temperature (K)

Melting Curve of Si
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Rheology of earth materials
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strength (Pa)

Serpentine: weakest link at slab-mantle interface
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A: constant
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n: stress exponent

e Serpentine:
— Impedes stress build-up

— limits downdip
propagation of large
earthquakes
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Comparison between mechanical data of hcp-Fe at ~18 GPa
and deformation map of hcp-Zn
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Slip systems and lattice preferred orientation
In deformed CalrO, post-perovskite
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The megabar LVP

« Megabar pressure generation with second-stage SD
anvils (6/8) and 6/2 configuration on mm sized
samples

e Load capacity: 1000 ton (10 MN)
« Operated with and without synchrotron
e Structural studies under these conditio

o Deformation on large samples at trans
conditions

« Acoustic emission on large samples wit
deformation -_
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Modified Cubic-Anvil Apparatus
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DDIA-30: a hybrid megabar module

Sintered diamond
“filler”

500 mm
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Conclusions

Unique high pressure devices for wide range applications

— T-25: 30 GPa, 2800 K

— T-10: 23 GPa, 2000 K, SD anvils

— DIA: 12 GPa, 2000 K,

— D-DIA: 20 GPa, 1500 K, strain rates down to 107 s

— High-P topmography
Continuing to develop new devices to take advantage of bright
radiation sources

— Modified cubic anvil apparatus for double-stage, ultrahigh pressure
generation

— D-DIA 30 for double-stage, ultrahigh pressure generation, deformation
of large samples, acoustic emission

— PE cell for structural studies of liquids
Beamtime contact: wang@cars.uchicago.edu
Post-doc opportunities
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