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Fig. 2. Schematic illustrations of the seismic rays used in this study.
The rays are direct P waves. depth phases (pP). surface reflected

waves (PP), core reflected waves (PcP). and core diffracted waves (Zhao, 2004)
(Pdiff).
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New deformation apparatus

MAX-III

Deformation cubic anvil press (D-CAP)

Y

Guide block
Upper
Pump
Main
Pump
Lower
Pump
Guude block

)

Two differential rams can be controlled independently of the main ram.



New deformation apparatus D-CAP@Photon Factory
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Stress and strain measurements

X-rays diffraction and imaging system at the 14C2 PF-KEK

Sample image 2D diffraction pattern

A

S

4

| Imaging Plate
\ |
:| y % Monochromatic X—-rays
! >—H ——
CCD camera T %; & Sfite
' D-CAP

Y stage

Strain: transmitted X-rays imaging of samples
Stress: X-rays diffraction peak shifts (distortion of Debye rings)



Strain measurement
measure time change of length between two gold foils

Strain marker; Au foil
Strain € . (I,-1)/1,

l,; samle length before deformation ©

l; sample length during deformation
0.25

Strain rate; the slope of the strain-time
Lcurve

0.2

0.15 ol

Strain

0.1

0.05

0 1000 2000 2000 4000 5000

time (s)

Strain rate become basically constant.



Stress measurement

Lattice strain: € ( ¢ ,hkl)
e(Q,hkl)=¢,—&,(hkl)(1-3 cos” @)

¢ :azimuth angle, € :hydrostatic strain, € :differential lattice strain

lcompression direction

get a series of 1-D diffraction patterns
with respect to 15° of azimuth angle
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Logarithm of viscosity (poises)
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NRO Rhyolite obsidian from Newberry caldera

RERI~

Andesite from Mount Hood ZU&<45 <

B CRB

: Columbia River basalt ZHRETY <
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— SLS,b S~ . R
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1 . a,inair; b, in argon

1 I 1 l

1Moo 1200 1300 1400 1500

Temperature (°C) (Murase and McBirney, 1970)
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Stokes’ equation with Faxén correction for wall effect

2 3 5
=2 84p 1—2.104(% + 2.09(% —0.95(1
R R R

Ov

g, the acceleration due to gravity; r, the radius of the falling sphere;
A o, the density difference between the sphere and the melt; v, the
falling velocity; R, the inner radius of the container
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MAX-III@BL-14C2
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(WC)
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Depth [km]

L.T. Elkins Tanton et al | Earth and Planetary Science Letters 196 (2002 ) 239-249
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/ \ H 25 - Fe-Sid ek
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Mat ez ALV =2 DG ER B EER
@Photon Factory :BL14C2
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- \ / B 1 1650 °C

£ ~<—7—:hBN

1 Boron epoxy
d Sample (FeSi)
Zirconia
- Magnesia
1 Boron nitride
- Graphite
= Molybdenum electrode
— Wy,Re;-W,Re,; Thermocouple Tateyama et al.
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In situ buoyancy test for density measurement

/ Buoyancy

/ marker

4
/

Fe-10at%Si liquid
Fe-10at%Si 4GPa, 1650°C
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MAX-III@NE 7A
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