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Effect of deviator stress on ?ol crestal anelasticity at near solidus
temperatures and seismological observability of very small amount of melt
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We developed a new experimental apparatus which deforms a polycrystalline
sample at various stresses ranging from diffusion to dislocation creep regimes and can measure
anelastic properties by in-situ forced oscillation tests. Anelastic properties are important to
clarify the effect on seismic properties, which are sensitive to grain boundary properties. We
conducted several deformation experiments by using polycrystalline borneol as a rock analogue, and
investigated the effect of stress on grain boundary properties. We could clarify that at high
homologous temperature, stress concentration at grain boundary can be relaxed by slow loading rate
comparable to the Maxwell time, and microcracking can be suppressed even without confining pressure.

The effective confining pressure theory based on the fracture theory cannot be applied to predict
the effect of melt phase on the seismic properties. We could also clarify that effect of
dislocations on anelasticity is small and undetectable.



Jackson et al (2002)
1000

MHZz

Minster and Anderson

Sasaki
et al (2019)

Goetze

4-1, BIR LI-%EE



outer load cell

vertical
motor

mirror

(a) . Acwlic

inner
load cell

sample _|

3 nm

IN
0.26MPa
IN

2MPa

7 T
o Takei et al (2014)
¢ 207G, 200N ——22,0°C, 200N
gL —®20.7°C, 500N ¥ 41.3°C, 200N
< —®20.7°C, 1500N
% | —® 40.0°C, 200N
wi5F —®  40.0°C, 500N
@ | —®—40.0°C, 1500N
multilayor %
piezoelectric o4
actuator £
(o]
5
L3t 40°C
laser
displacement
meter
2 -
1072 107 10° 10" 10
(b) Frequency, Hz
0.1 T T
0.09F
0.08F
0.07F
_0.06f
5 room T
3 0.05F 40°C
J
5004f
g
0.031
0.02 L L L
102 107! 10° 10' 10
Frequency, Hz
Takei et al(2014)
5%
1/30 N
2MPa
1/30 N 2MPa

IN



(Takei, 2022)

(Yamauchi and Takei, 2024)

Jackson, 1., Fitz Gerald, J. D., Faul, U. H., Tan, B. H. (2002). Grain-size-sensitive
seismic wave attenuation in polycrystalline olivine. Journal of Geophysical Research,
107(B12), 2360. https://doi.org/10.1029/2001JB001225

Minster, J.B., Anderson D. L., (1981) A model of dislocation-controlled rheology for
the mantle, https://doi.org/10.1098/rsta.1981.0025

Sasaki, Y., Takei, Y., McCarthy, C., Rudge, J. F. (2019). Experimental study of
dislocation damping using a rock analogue. Journal of Geophysical Research: Solid Earth,
124, 6523-6541. https://doi.org/10.1029/2018JB016906

Takei, Y., F. Karasawa, H. Yamauchi (2014), Temperature, grain size, and chemical
controls on polycrystal anelasticity over a broad frequency range extending into the
seismic range, J. Geophys. Res. Solid Earth, 119, https://doi.org/10.1002/2014JB011146
Takei, Y. (2022). Effect of impurities on polycrystal anelasticity. Journal of
Geophysical Research: Solid Earth, 127. https://doi.org/10.1029/2021JB023224
Yamauchi, H., Takei, Y. (2024). Effect of melt on polycrystal anelasticity. Journal of
Geophysical Research: Solid Earth, 129, https://doi.org/10.1029/2023JB027738




Takei Yasuko

127

Effect of Impurities on Polycrystal Anelasticity 2022

Journal of Geophysical Research: Solid Earth 1,25
DOI

10.1029/2021JB023224

Yamauchi Hatsuki Takei Yasuko 129

Effect of Melt on Polycrystal Anelasticity 2024

Journal of Geophysical Research: Solid Earth 1,29

DOl
10.1029/2023JB027738

Yasuko Takei

Partial melting and pre-melting in the upper mantle

JPGU 2022

2022

JPGU 2022

2022




Hatsuki Yamauchi and Yasuko Takei

Seismic discontinuity at lithosphere-asthenosphere boundary predicted from laboratory-based anelasticity model

JPGU 2020

2020

JPGU2024

2024




