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Development of new geothermometer and cooliqg_spee@—meter for extraterrestrial
materials based upon phase transitions of silica minerals

Mikouchi, Takashi
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We have analyzed silica minerals in diverse extraterrestrial materials.
Among them, we especially analyzed lunar meteorites in particular. As with Martian meteorites, many
silica phases were amorphous, suggesting that they were affected by strong shock metamorphism. In
fact, many of the samples we analyzed were brecciated, further indicating the strong influence of
shock metamorphism. Heating and cooling experiments using an electric furnace are continuing under
various conditions, and it will take some more time to obtain comprehensive results. The results of
X-ray diffraction experiments on tridymite in both terrestrial and extraterrestrial samples did not
reveal any differences between "terrestrial™ and "meteoritic” types, as has been suggested, but
suggested that it may be only a matter of differences in crystallinity.



1~0.1°C/hr

400°C

SEM EBSD
EPMA JEOL JXA-8530F
Cl
Hassi Touil 001, Gadamis 003, Dhofar 489, Touat 005,
NWA 11421, NWA 13408, NWA 13484, NWA 13907, NWA 14064, NWA 14280, Tisserlitine 001, Y 983885

NWA 8687, NWA 13859 NWA 14137, NWA 14526,
NWA 6950, MIL 05035 Asuka 12325, NWA 6963, NWA 12241, NWA
12965, NWA 13031, NWA 13190, NWA 13227, NWA 13250, NWA 13327, NWA 13366, NWA 13369,
NWA 13716, NWA 14127 Nakhla, NWA 13669
JAXA
18 52 Cl

Orgueil  lvuna



CO2-H>
JASCO NRS-1000 SEM-EBSD JEOL JSM-7000F

1300 1100°C

Focused lon Beam FIB
FEI Quanta 200 3D X
Rigaku Vari-MAX-RAPID

NWA 13907 Ferroan anorthosite FAN

NWA 14137, NWA
14526

Hassi Toul 001 \_~
{Lunar foldspathic broceia)

N 13484 NWA 13t
gy, Lunan leldspatiic FAN brecci
9 ™1

NWA 14137 (TM1)
Lunar mare basalt

NwA 13859 |
(Lun. Troet)

NWA 14137
Mare basalt




Asuka 12325

.

NWA 12241

==,

NWA 13130 (TM1)
Basaltic shergotthe

NWA | NWA 13716
(Sherg.)

Nakhla ~NWA 13669

NWA 12965 : A SN ANBEAPE NWA 13716
.Basalt..She. — o S hey BBasaitvShesy

18 15

Cl Orgueil  lvuna



1100-1300 °C

1150°C 1
EPMA Al Na,
Mg, Ca
Al
X
4£M C”
6C “po”
X
MC PO

PO-10



25 25 13 14

Ono Haruka Takenouchi Atsushi Mikouchi Takashi Yamaguchi Akira Yasutake Masahiro Miyake 56

Akira Tsuchiyama Akira

Association of silica phases as geothermobarometer for eucrites: Implication for two- stage 2021

thermal metamorphism in the eucritic crust

Meteoritics and Planetary Science 1086 1108
DOl

10.1111/maps. 13664

Hayashi Hideyuki Mikouchi Takashi Kim Nak Kyu Park Changkun Sano Yuji Takenouchi Atsushi 57

Yamaguchi Akira Kagi Hiroyuki Bizzarro Martin

Unique igneous textures and shock metamorphism of the Northwest Africa 7203 angrite: 2022

Implications for crystallization processes and the evolutionary history of the angrite parent

body

Meteoritics and Planetary Science 105 121
DOl

10.1111/maps.13776

Zolensky M. Martinez J. Sitzman S. Mikouchi T. et al. 57

Measuring the shock stage of Itokawa and asteroid regolith grains by electron backscattered 2022

diffraction, optical petrography, and synchrotron X- ray diffraction

Meteoritics &amp; Planetary Science 1060 1078
DOl

10.1111/maps. 13808

MIKOUCHI Takashi 51

Elucidating evolution processes of Solar System bodies: Approaches by mineralogical study of 2022

various kinds of extraterrestrial materials

Japanese Magazine of Mineralogical and Petrological Sciences n/a n/a

DOl
10.2465/gkk.220214




Kurosawa Kosuke Ono Haruka Niihara Takafumi Sakaiya Tatsuhiro Kondo Tadashi Tomioka 127

Naotaka Mikouchi Takashi Genda Hidenori Matsuzaki Takuya Kayama Masahiro Koike Mizuho

Sano Yuji Murayama Masafumi Satake Wataru Matsui Takafumi

Shock Recovery With Decaying Compressive Pulses: Shock Effects in Calcite (CaCO 2022

<sub>3</sub> ) Around the Hugoniot Elastic Limit

Journal of Geophysical Research: Planets €2021JE007133
DOl

10.1029/2021JE007133

Zolensky Michael Mikouchi Takashi Hagiya Kenji Ohsumi Kazumasa Komatsu Mutsumi Cheng 57

Andrew Le Loan

Evidence for impact shock and regolith transportation on <scp>CM</scp> , 2022

<scp>Cl,</scp> and <scp>CV</scp> chondrite parent asteroids

Meteoritics &amp; Planetary Science 1902 1919
DOl

10.1111/maps. 13909

Nakamura T. Matsumoto M. Amano K. Enokido Y. Zolensky M. E. Mikouchi T. et al. 379

Formation and evolution of carbonaceous asteroid Ryugu: Direct evidence from returned samples 2023

Science 6634
DOl

10.1126/science.abn8671

Yamanaka Takamitsu Hirao Naohisa Nakamoto Yuki Mikouchi Takashi Hattori Takanori Komatsu 49

Kazuki Mao Ho-kwang

Magnetic and structure transition of Mn3-xFex04 solid solutions under high-pressure and high- 2022

temperature conditions

Physics and Chemistry of Minerals 41

DOl
10.1007/s00269-022-01215-4




Nakato Aiko Inada Shiori Furuya Shizuho Nishimura Masahiro Yada Toru Abe Masanao Usui 56

Tomohiro Yoshida Hideto Mikouchi Takashi Sakamoto Kanako Yano Hajime Miura Yayoi N.

Takano Yoshinori Yamanouchi Shinji Okazaki Ryuji Sawada Hirotaka Tachibana Shogo

Ryugu particles found outside the Hayabusa2 sample container 2022

GEOCHEMICAL JOURNAL 197 222
DOl

10.2343/geochemj .GJ22017

Kitahara Ginga Yoshiasa Akira Ishimaru Satoko Terai Kunihisa Tokuda Makoto Nishio-Hamane 1

Daisuke Tanaka Takahiro Sugiyama Kazumasa

Crystal structures of rhodium-containing erlichmanite?laurite solid solutions 2022

(0s<sub>1?<i>x</1>?<i>y</i></sub>Ru<i> <sub>x</sub> </i>Rh<i> <sub>y</sub>

</i>S<sub>2</sub>: <i>x</i> = 0.09?0.60, <i>y</i> = 0.07?0.10) with unique compositional

dependence

Mineralogical Magazine 1 11
DOl

10.1180/mgm.2022.139

Yoshiasa Akira Kitahara Ginga Tokuda Makoto Ishimaru Satoko Ono Shin-ichiro Terai 78

Kunihisa Nakatsuka Akihiko Sugiyama Kazumasa

Single-crystal structure refinements and Debye temperatures of Ir<sub>2</sub>S<sub>3</sub> 2022

kashinite and Rh<sub>2</sub>S<sub>3</sub> bowieite

Acta Crystallographica Section C Structural Chemistry 606 611
DOl

10.1107/52053229622009603

Yamashita Keishiro Komatsu Kazuki Klotz Stefan Fabelo Oscar Fern?ndez-D?az Maria T. Abe 119

Jun Machida Shinichi Hattori Takanori Irifune Tetsuo Shinmei Toru Sugiyama Kazumasa

Kawamata Toru Kagi Hiroyuki

Atomic distribution and local structure in ice VIl from in situ neutron diffraction 2022

Proceedings of the National Academy of Sciences 2208717119

DOl
10.1073/pnas.2208717119




Marugata Shiho Kagi Hiroyuki [ljichi Yuta Komatsu Kazuki Xue Xianyu Sugiyama Kazumasa

312

Experimental evidence of static disorder of carbonate ions in Ba-doped calcite

2022

Journal of Solid State Chemistry

123258 123258

DOl
10.1016/j . jssc.2022.123258

Laila Anna Z. Fronzi Marco Kumegai Shinya Sugiyama Kazumasa Furui Ryota Yamamoto Ayako 91

High-Pressure Synthesis of High-Entropy Metal Disulfides with Pyrite-Type Structure 2022

Journal of the Physical Society of Japan 84802
DOl

10.7566/JPSJ.91.084802

Kitahara Ginga Yoshiasa Akira Tokuda Makoto Nespolo Massimo Hongu Hidetomo Momma Koichi 78

Miyawaki Ritsuro Sugiyama Kazumasa

Crystal structure, XANES and charge distribution investigation of krennerite and sylvanite: 2022

analysis of Au?Te and Te?Te bonds in Au<sub>1?<i>x</i> </sub>Ag<sub>

<i>x</i> </sub>Te<sub>2</sub> group minerals

Acta Crystallographica Section B Structural Science, Crystal Engineering and Materials 117 132
DOl

10.1107/S2052520622000804

Chiba Masaki Tanno Takenori Abe Maho Hashi Shuichiro Ishiyama Kazushi Kawamata Toru 63

Umestu Rie Y. Sugiyama Kazumasa Sato Shigeo Mochizuki Yosuke Yatsushiro Koji Kumagai

Tsuyoshi Fukuda Tsuguo Tanaka Shun-Ichiro Suzuki Shigeru

Magnetic Properties and Substructure of Iron?Gallium Alloy Single Crystals Processed from Ingot 2022

to Wafers

MATERIALS TRANSACTIONS 502 507

DOI
10.2320/matertrans.MT-M2021217




Yamashita Keishiro Komatsu Kazuki Ohhara Takashi Munakata Koji Irifune Tetsuo Shinmei 42

Toru Sugiyama Kazumasa Kawamata Toru Kagi Hiroyuki

Improvement of nano-polycrystalline diamond anvil cells with Zr-based bulk metallic glass 2022

cylinder for higher pressures: application to Laue-TOF diffractometer

High Pressure Research 121 135
DOl

10.1080/08957959.2022 2045982

Tokuda Makoto Yubuta Kunio Shishido Toetsu Sugiyama Kazumasa 78

Redetermination of the crystal structures of rare-earth trirhodium diboride 2022

<i>RE</i>Rh<sub>3</sub>B<sub>2</sub> (<i>RE</i> = Pr, Nd and Sm) from single-crystal X-ray data

Acta Crystallographica Section E Crystallographic Communications 76 79
DOl

10.1107/52056989021013311

Ono Haruka Kurosawa Kosuke Niihara Takafumi Mikouchi Takashi Tomioka Naotaka Isa Junko 50

Kagi Hiroyuki Matsuzaki Takuya Sakuma Hiroshi Genda Hidenori Sakaiya Tatsuhiro Kondo

Tadashi Kayama Masahiro Koike Mizuho Sano Yuji Murayama Masafumi Satake Wataru Matsui

Takafumi

Experimentally Shock- Induced Melt Veins in Basalt: Improving the Shock Classification of 2023

Eucrites

Geophysical Research Letters €2022GL101009.
DOl

10.1029/2022GL101009

Nakashima Daisuke Nakamura Tomoki Zhang Mingming Kita Noriko Mikouchi Takashi et al. 14

Chondrule-like objects and CAls in asteroid Ryugu: earlier generations of chondrules 2022

Nature Communications 532

DOl
10.21203/rs.3.rs-1992208/v1




Kawamata T Sugiyama K

2461

Short- and medium-range ordering in Al<sub>3</sub>Mn amorphous alloy prepared by magnetron
sputtering

2023

Journal of Physics: Conference Series

012017 012017

DOl
10.1088/1742-6596/2461/1/012017

Tokuda Makoto Tanaka Keita Sugiyama Kazumasa 79

Syntheses and structures of ammonium transition-metal dialuminium tris(phosphate) dihydrates 2023

(NH<sub>4</sub>)<i>M</i>Al<sub>4</sub>(PO<sub>4</sub>)<sub>3</sub> 2H<sub>2</sub>0 (<i>M</i> =

Mn and Ni)

Acta Crystallographica Section E Crystallographic Communications 116 119
DOl

10.1107/S52056989023000555

Makino Yuki Kawamata Toru Sugiyama Kazumasa 2461

Structure of hexagonal { ~ -AlMnCo 2023

Journal of Physics: Conference Series

012010 012010

DOl
10.1088/1742-6596/2461/1/012010

YAMANE Ryo TOKUDA Makoto SUGIYAMA Kazumasa 118
Determination of orientational ordering of hydroxy groups in kulanite between 120-353 K using 2023
single-crystal X-ray diffraction

Journal of Mineralogical and Petrological Sciences n/a n/a

DOl
10.2465/jmps .. 220701




Rider-Stokes B. G. Greenwood R. C. Anand M. White L. F. Franchi 1. A. Debaille V. Goderis XX
S. Pittarello L. Yamaguchi A. Mikouchi T. Claeys P.

Impact mixing among rocky planetesimals in the early Solar System from angrite oxygen isotopes 2023
Nature Astronomy XX
DOl

10.1038/s41550-023-01968-0

88 5 38
2021
2021
2021
2021

Mikouchi T., Takenouchi A., Abe D., Yamaguchi A. and Irving A. J.

Olivine Petrofabrics of Ungrouped Olivine-Rich Achondrites Northwest Africa 6077, Northwest Africa 6962 and Northwest Africa
13446

84th Annual Meeting of the Meteoritical Society

2021




Mikouchi T., Nakamura T., Zolensky M. E., Yoshida H., Nakashima D., Hagiya K., Kikuiri M., Morita T., Amano K., Kagawa E.,
Yurimoto H., Noguchi T., Okazaki R., Yabuta H., Naraoka H., Sakamoto K., Tachibana S., Watanabe S. and Tsuda Y.

Olivine Compositional Variation of Asteroid Ryugu Samples: Possible Precursors of Ryugu®s Parent Asteroid

53rd Lunar and Planetary Science Conference

2022
2021
2021
Fe,Co Ni Pentlandite
2021
2021
ilvaite Fe2+, Fe3+ Mn2+
2021

2021




2021

2021

2021

2021

65

2021

DESTINY+

65

2021




183

2022
2021
2021
DESTINY+
2021
2021
ALIS
2021

2021




Kurosawa K., Ono H., Niihara T., Mikouchi T., Sakaiya T., Kondo T., Tomioka N., Genda H., Tada T., Tada R., Kayama M., Koike
M., Sano Y., Matsuzaki T., Murayama M., Satake W., Okamoto T. and Matsui T.

Shock Recovery of Macro Blocks of Rocky Materials with Decaying Shock Waves

84th Annual Meeting of the Meteoritical Society

2021

Ono H., Takenouchi A., Mikouchi T., Yamaguchi A. and Sugiura N.

Silica Minerals in Northwest Africa 1878 Mesosiderite

84th Annual Meeting of the Meteoritical Society

2021

Arai T., Kobayashi M., Ishibashi K. et al.

Overview and Science of DESTINY+

Europlanet Sci. Congress 2021

2021

Ono H., Kurosawa K., Niihara T., Mikouchi T., Genda H., Tomioka N., Sakaiya T., Koundo T., Kayama M., Koike M., Sano Y.,
Satake W. and Matsui T.

Shock recovery of rocks with a variety of shock-induced pressure at a single shot

Europlanet Sci. Congress 2021

2021




Nakamura T., Matsumoto M., Amano K., Enokido Y., Zolensky M., Mikouchi T. et al.

Initial analysis of “ stone” size Ryugu samples: current status

Hayabusa 2021 Symposium (8th ISAS Symposium of the Solar System Materials)

2021

Nakamura T., Matsumoto M., Amano K., Enokido Y., Zolensky M. E., Mikouchi T. et al.

Early History of Ryugu"s Parent Asteroid: Evidence from Return Sample

53rd Lunar and Planetary Science Conference

2022

Zolensky M. E., Dolocan A., Bodnar R. J. et al.

Direct Measurement of the Composition of Aqueous Fluids from the Parent Body of Asteroid 162173 Ryugu

53rd Lunar and Planetary Science Conference

2022

Ito K., Niki S., Hirata T., lizuka T., Mikouchi T.

U-Pb Dating of Phosphates in the Brachinite Meteorite Northwest Africa 10932

53rd Lunar and Planetary Science Conference

2022




Ono H., Kurosawa, K., Niihara T., Mikouchi T., Tomioka N., Okamoto T. and Matsui T.

Shock Effects in Pre-Heated Basalt: Search for the Criteria for Producing Mosaicism

53rd Lunar and Planetary Science Conference

2022

Rider-Stokes B. G., Greenwood R. C., Yamaguchi A., Anand M., Debaille V., White L. F., Goderis S., Franchi I. A., Mikouchi
T. and Claeys, P.

Mixing in the Early Solar System as Evidenced by the Quenched Angrite Meteorites

53rd Lunar and Planetary Science Conference

2022

Yamazaki S., Mikouchi T. and Tang C. P.

Mineralogical and Petrological Study of Northwest Africa 14127 Shergottite: Implications for Mineralogical Diversity of
Poikilitic Shergottites

53rd Lunar and Planetary Science Conference

2022

183

2022




(Web)

2022

PdSb2 RhSe2 Debye

2021

Aul-xAgxTe2 calaverite,krennerite,sylvanite

2021

:Babingtonite

Ungarettiite

2021




Hf-M(M=Co,Ni,Fe,Cu)

2021

Ga

2021

hopeite (Fe,Co,Ni)Zn2(P04)2 4H20

2021

violarite

2021




Al C

2021
, , , , , , , , , VILLORA Encarnacion G.,

Sr La3Ta0.5Ga5.5014
2021
ZAKIYATUL A., , , , , , DRAGOE N.,
2021

, , MONOT-LAFFEZ lsabelle,
Rb-Nb-0

2021




, , KLOTZ Stefan, FABERO Oscar, FERNANDEZ-DIAZ Maria T.,

VI
2021
2021 169
2021
, , , M. E. Zolensky, , ,
2022
2022
, , , , M. E. Zolensky, , ,
2022

2022




Mikouchi T., Yoshida H., Nakamura T., Zolensky M. E., Nakashima D., Hagiya K., Kikuiri M., Morita T., Amano K. et al.

Olivine mineralogy of asteroid Ryugu samples and ClI chondrites: Further evidence for their common origin

85th Annual Meeting of the Meteoritical Society

2022

Mikouchi T., Yoshida H., Nakamura T., Matsumoto M., Tsuchiyama A., Matsuno J., Tustsui K., Zolensky M. E., Nakashima D.,
Hagiya K., Kikuiri M. et al.

Lithological variation of asteroid Ryugu samples returned by the Hayabusa2 spacecraftAssessment from the 18 particles
distributed to the initial analysis “ Stone” team

Hayabusa Symposium 2022

2022

Mikouchi T., Yoshida H., Masuda M., Zolensky M. E. and Nakamura T.

Mineralogical investigation of olivine grains in Cl chondrites lvuna and Orgueil

The 13th Symposium on Polar Science

2022

Mikouchi T., Sato T., Yamazaki S., Takenouchi A., Shirai N. and Yamaguchi A.

Sulfur-Rich Shock Vein in 2.4 Ga Basaltic Martian Meteorite Northwest Africa 8159: Remnant of Martian Soil Component?

54th Lunar and Planetary Science Conference

2023




Current status of DESTINY+ project and science

2022
2022
, , Christopher Hamann, , ,
2022
2022

Nakamura T., M. Matsumoto, K. Amano, Y. Enokido, M. Zolensky, T. Mikouchi

Hayabusa2 initial analysis Stone team, Aqueous alteration of Ch-type asteroid Ryugu

2022

2022

2022

2022




€0002

CT

2022
2022
Moama FIB-TEM
2022
2022
2022
2022
DESTINY+
2022

2022




DESTINY+ Phaethon

66

2022

Nakamura T., Matsumoto M., Amano K., Enokido Y., Zolensky M. E., Mikouchi T., Hayabusa2 initial analysis stone and core team

Analysis of samples from asteroid Ryugu returned by Hayabusa2

44th COSPAR Scientific Assembly 2022

2022

Kikuiri M., Nakamura T., Langenhorst F., Pollok K., Mikouchi T. et al.

Shock-induced deformation recorded in the regolith particles from C-type asteroid Ryugu

85th Annual Meeting of the Meteoritical Society

2022

Nakamura T., Matsumoto M., Amano K., Enokido Y., Zolensky M. E., Mikouchi T. et al.

Analysis of “ Stone” samples from C-type asteroid Ryugu

85th Annual Meeting of the Meteoritical Society

2022




Zolensky M., Dolocan A., Bodnar R., Gearba I., Martinez 1., Han J., Nakamura T. et al.

Update on measurement of the composition of Ryugu fluid inclusions

85th Annual Meeting of the Meteoritical Society

2022

Nakashima D., Nakamura T., Zhang M., Kita N. T., Mikouchi T. et al.

Chondrule-like objects and CAls in asteroid Ryugu: Earlier generations of chondrules

Hayabusa Symposium 2022

2022

Ogiya K., Matsumoto T., Miyake A. and Mikouchi T.

Mineralogical and petrological study of Aguas Zarcas CM2 chondrite

The 13th Symposium on Polar Science

2022

Yamazaki S., Mikouchi T. and Tang C. P.

Crystallization of poikilitic shergottites as deduced from textural and mineral compositional diversities of seven samples

The 13th Symposium on Polar Science

2022




Inada S., Nakato A., Furuya S., Nishimura M., Yada T., Abe M., Usui T., Yoshida H., Mikouchi T. et al.

Ryugu particles found outside the Hayabusa2 Sample Container

85th Annual Meeting of the Meteoritical Society

2022

Yamazaki S., Mikouchi T. and Tang C. P.

Petrological diversity of poikilitic shergottites: Insight from the 5-centimeter slab of Northwest Africa 13366 shergottite

85th Annual Meeting of the Meteoritical Society

2022

Ogiya K., Mikouchi T. and Zolensky M.

Carbonate Mineralogy of the C1 Clasts in Kaidun Meteorite

54th Lunar and Planetary Science Conference

2023

Sato T. and Mikouchi T.

Experimental Reproduction of Shock Melts in Shergottites Using Hawaiian Picritic Basalt and JSC Mars-1 Martian Soil Simulant

54th Lunar and Planetary Science Conference

2023




Zolensky M., Ziegler K., Le L., Mikouchi T., Masuda M. and Ogiya K.

Less-Altered ClI Lithology in the Kaidun Meteorite Breccia

54th Lunar and Planetary Science Conference

2023

M. Tokuda, T. Ichimura, R. Miyawaki, A. Yoshiasa and K. Sugiyama

Fine structure analysis of natural violarite (Fe, Co, Ni)3S4 using single-crystal anomalous X-ray Scattering

Asia-Oceania Conference on Synchrotron Radiation Instrumentation 2022

2022

Kawamata T. and Sugiyama K.

Short and medium range ordering in AI3Mn amorphous alloy prepared by magnetron sputtering

Aperiodic 2022 (10th International Conference on Aperiodic Crystals)

2022

Makino Y., Sugiyama K. and Kawamata T.

Structure of hexagonal { * -AIMnCo

Aperiodic 2022 (10th International Conference on Aperiodic Crystals)

2022




Kawamata T., Takehara N., Kuroda R. and Sugiyama K.

Local density fluctuation realized in Nb-Ni amorphous alloys

The 18th International Conference on Liquid and Amorphous Metals

2022

Sugiyama K., Kawamata T., Murakami T. and Mikouchi T.

Crystal Chemistry of SFCA(M14020) Formed in Sintered Ore

The 1st International Symposium on lron Ore Agglomerates (SynOre2022)

2022

Sugiyama K., Kawamata T., Tokuda M. and Hasegawa T.

New Equipment for Single-Crystal Anomalous X-ray Scattering (Synergy-AXS) using Synchrotron Radiation Source

Asia-Oceania Conference on Synchrotron Radiation Instrumentation 2022

2022

Kawamata T., Oshida T., Kuroda R. and Sugiyama K.

Fine structural analysis of Zr-Co binary amorphous alloys with anomalous X-ray scattering method

Asia-Oceania Conference on Synchrotron Radiation Instrumentation 2022

2022




Yamane R., Kuribayashi T., Sugiyama K. and Yoshiasa A.

Single-crystal anomalous X-ray diffraction measurements of two different valence sites of copper in tennantite-(Cu)

Asia-Oceania Conference on Synchrotron Radiation Instrumentation 2022

2022

Shinoda K., Inoue Y., Kawamata T. and Sugiyama K.

Local Structure around Ge in the Fe304-GeFe204 spinel solid solutions

Asia-Oceania Conference on Synchrotron Radiation Instrumentation 2022

2022

Hopeite  (Fe,Co,Ni)Zn2(P04)2 4H20

2022

2022

PtP2,PtSh2,AuSh2

2022

2022




Vivianite

2022
2022
Ba
2022
2022
X HF-Ni
2022 171
2022
Ga
2022 171

2022




Cyrilovite (NaFe3(P04) 2(H20))

21

2022

Maghemite

21

2022

PEX2 (X = P, As, Sh)

4 2022

2022

Rh laurite-erlichmanite 0sl1-x-yRuxRhyS2

Debye

4 2022

2022




Fe-Ni L10-FeNi
2022
2023
1
, , 2021
48
(Sugiyama Kazumasa)
(40196762) (11301)

NASA




