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LHDAC: Laser Heated Diamond Anvil Cell
LVP: Large Volume Press
RHDAC: Resistance Heated Diamond Anvil Cell




Thermal Gradients
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USArray

http://www.iris.iris.edu/USArray/usarraylinks.html



Post-spinel Transitions at the 660
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Modification in MgSIO; Perovskite at 88 GPa
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C-SiO,: CaCl,-structure SiO,

Re: rhenium (gasket)
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MgSiO, Perovskite at the Lowermost Mantle

10716 GPa 138+4 GPa

Pv: MgSIiO, perovskite, Re: rhenium gasket, Pt: platinum laser absorber, Ar: argon pressure medium



Change in Crystal Structure of MgSiO, at 140 GPa
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Energy-dispersive
X-ray Diffraction

« GSECARS at Advanced Photon Source
« Starting material: wollastonite

* Double side laser heating

: CaSiO; perovskite
Pt : Platinum (laser absorber, pressure standard)
NaCl-B2 : NaCl (pressure medium, insulator)
Ar : Argon (pressure medium, insulator)
Re: Rhenium (gasket)

Shim et al. (2000) JGR 105, 25955+



45.8 GPa

Angle-dispersive
X-ray Diffraction

« Stanford Synchrotron Radiation Laboratory
» Cornell High Energy Synchrotron Source
 Monochromatic X-ray, Image plate

« Starting material: wollastonite

» Laser heating/annealing

CaSIO, perovskite with cubic unit-cell index
Pt: Platinum (laser absorber, pressure standard)
Ar: Argon (pressure medium, insulator)

Shim et al. (2002) GRL 29, 2166+




Summary

Phase boundary can be measured using laser
heating system with £1-2 GPa uncertainty.

Stability and crystal structure of lower mantle silicate
perovskite can be studied at in situ conditions.

Equation of state can be measured at in situ lower
mantle P-T conditions.

Subtle distortion (< 0.4%) in crystal structure can be
detected using angle-dispersive diffraction and laser
annealing.



Collaborations

Princeton University

Tom Duffy

Sandro Scandolo (Trieste)
Sergio Speziale (UC Berkeley)
Abby Kavner (UCLA)

Sean Shieh (NCKU, Taiwan)

Advanced Photon Source
Guoyin Shen
Mark Rivers

Cornell High Energy Synchrotron Source
Chang-Sheng Zha

University of California at Berkeley
Raymond Jeanloz

Mark Bukowinski

Robin Benedetti

Kanani Lee (Caltech)

Livermore National Lab
Choong-shik Yoo
Valentin lota
Hyunchea Cynn

National Synchrotron Light Source
Jingzhu Hu
Madduri Somayazulu (HPCAT)



- ———  FSLAER AL
‘ I
A Y.

(S POWER: SURRLY’ CODLMG
UMYy RENGTE CONTROL AT _

7] WELASER TAELE

.

L G5 PWER SUPPLY," COOLMNG
UKITS REWOTE CONTROL UkIT

WiBLE m
CowPuTIH
TARLE

i — ——— — — — i —

BLACKDUT [LRIAN
/_ FLO08 TO COLNE |

14°-07 WL CAE

AR BEMCH

{36°H)

o

—

AN s N

O

H

%



	Recent Results using the Laser Heating System at GSECARS
	Laser-Heated Diamond Anvil Cell
	Thermal Gradients
	USArray
	Pressure Induced Shift of the New Line and Pv Lines
	Energy-dispersive X-ray Diffraction
	Angle-dispersiveX-ray Diffraction
	Summary
	Collaborations

