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< Interaction between sediment and

peridotite
Aleksandra Bendeliani (B4, Moscow State
University)

This was my first stay and work in Japan
from 9 August to 19 September 2017 and I had
an excellent experience in the study of new
techniques, which will greatly help me in the
future works

The main objective of our research is
experimental study of the interaction between
model sediment (similar to GLOSS [Plank and
Langmuir, 1998]) and peridotite. A series of
experiments were performed using 8/3, 10/4,
18/11 cell assembly using 1000-, 2000—, 3000-
tons split—sphere multi—anvil press, at 7 to
24 GPa and temperatures 800-1600°C.

Preliminary trial series of experiments
were performed on a toroidal anvil— with—hole
apparatus at the Vernadsky Institute of
Geochemistry and Analytical  Chemistry,
Russian Academy of Sciences with the same
starting  compositions at 7 GPa and
temperatures  1000-1600 °C Thus, the
experimental study of the interaction between
GLOSS and peridotite under the conditions of
partial melting in the lower mantle was the
main aim of the study at the GRC. We observed
a conjugate change 1in compositions of
minerals from different zones of experimental

samples. In these runs, we simulated
substrates that are enriched in various
degrees in  sodium and aluminum  upon

interaction between GLOSS and peridotite. At
high temperatures 1600 C )
interaction can lead to the formation of

(near such

melts, which can potentially serve as the
parental for mantle magmatic eclogite. In
such melts we can observe enrichment of
pyroxene in the jadeite component

I am very grateful to Tetsuo Irifune, Toru
Shinmei and Ekaterina Sirotkina for their
help in the study of the

technique. My stay in GRC was

experimental
very
interesting and productive because of the
friendly atmosphere in the research group of
high-pressure lab.

233202222030 2022200302222000300202200000002200202

+ ALUNI LAR—F® w

* WRERIFRKPHIRERTIRAM
WERE WG

=

FAIX, 2017 4F 4 H 26 HUR TR HER A= an g
e (ELST) OFFFEE & LTV CUWEd, GRC T
IX, 2009 45 b, 2017 4 3 A £ TORWIZH
T2OARARIEEEBO SECWEEE L,
AL 7 v — 3L COE B# OMFZE B, # 113 ELSI
DEBERFYT T4 NOFEE & LT, BHEEC
0 FE L,

HOERAEMAFZERT L, HER DR & Ay DR O
ToORRERT—<ICLTWET, Tk K
XRT—~DOHT, I~ ~F—T v BT
LHEWBREOET Y v LW o iR RE A B 5
L7-AFZEICpE® LT E 97, ELST Tik, s E AT
THEMNELL, ITEALEDE I F—NEET{THON
TWET, F/o, HiskEF &, EmolFRICEE
LHREEEOEELZBEHRL TR, Hip o &E !
W2 KD ILREWETE T Tl < BEF B OER 2
IR HEET D 72010, A —T IR EHA %
HHLTWA LI TYT, EIF—=RIHT AEY
T, AN HEOFNHBICARZ A L5127 >T
BY., SEONESHEEHE LR T okd 5 Z &
MTEET, HEOWRT 1 Ah vy a by
NOILFAR—ZTIThbivd Z ENnEL, A—7
VIRFEHREREOSZ LI KRE o TWET, £ 72,
KFZEOMR (?) BRTPRICEZ2EMEa L  Ba—¥
V7 NOF T — RV — AR L O



By7g ERFELTEY, FEICITHIAD HEREEN
BESNTWET, SOICEYNEORRITES
DR TWT, Miix ECHREEICLTVET,
IR OETS e E 2 FEONATe 72D I2iE, & 9 W
IV —EADRMELNIBZROTL XL DD,
— 5T, ARG A E LT, s

THIR D= BRI K DR NHE VR L
KRNI ENRETONET, ShaBLEiTANE

SOMBRNE VB MERDLY £7, EAL
WIFESTWAD LD &, BN TWDHRFO S NEAD
PN TE D ENLNDT, AOABENEGL 2
<, HEITIRILCEI=ESF L O & 5 B IR K5O JED
BRESIIHEES LW DT LT,

ELST TiX. FA2 GRC IZHEMET DRI BBV fHA
TWAHHIER D~ 7~ A — 3 v  DORFFEICHOAR
FICE D fA TEB Y . HERERGRE TOILHE SR
WREOMHNT —~ T, KRR~ b ar
T, BILENED LB SN D E AT
DT EMROREREETT, i&@tﬁk@%
N D JFAAI e HIER R BRI A B 225 5729
i KEIWCEHT 25 ki3 EHA, KR (F

B L7z e b ate) +~ > hob (M %E.U)
+ 37 DG F O NH AL DS HERET B E 0 SR
B & —BT 5o T, HIERARHSE O S
b L bhoTEBLT, LERN-T, v/ ~A%
—Vx VO K< b EHA, ENHEH
ST D0, HIERPES o HZE I 45 o L
?~&\%Ef@#%&@ﬁ®%%kioﬁﬁﬁ
FAEH. APRAOMAL, @i EREBICB T 5%

JLSE D ELIC %#5%~&\%@m%5%5@7
— X ERERNIRNT T DM ENHDHTL LD, &
DIOEEEEZRT LIV ERE ST ET,
RIEIEA BBAREOOBRRLE L Hiv, FtopkE

DS ZRTHLEELZRITFTEES AT

T, GRC IZH L, BRHETHHENHH & BN
FTOT, A% LELEITLALIBREWNZL
i‘é—‘o

& J—ROIREZUKEHBRERZRZFE
#48 Craig Bina

Many years have passed since I spent six
wonderful months as a visiting professor at

GRC during 2005. I have returned to visit

often (e.g., Western Japan Joint Meeting 2007,
G-COE Frontier Seminar 2009, G—COE/TANDEM
Symposium 2013, Mantle—Core Workshop 2015),
but not as often as I would like! As well as
chances to encounter new science and old
friends, there are always opportunities to
revisit some of my favorite places. The
quaint old Oku-Dogo Jungle—-onsen baths have
transformed into the lovely Ichiyu—no—mori
Suimei—no-yu,
the Ishite—gawa river gorge remain unchanged.
Walking from Taisan—ji up through the forest
of Kyogamori to the hilltop Okunoin,
descending to the shore at Takahama, the

views of Gogoshima island and the Setonaikai

but the fine views down into

before

sea seem only to grow more spectacular. My

longtime favorite vyakitori-ya Hagure has
closed, but this sad loss provides a reason
to go exploring anew.

Meanwhile, back at Northwestern University,
just north of Chicago,
serve in various administrative positions,
including associate dean for research and
graduate studies, interim department chair,
and acting dean of the graduate school, but
now I am free again to be a regular professor.
Through it all I've

interdisciplinary

I have been asked to

continued to pursue
research at the
intersection of petrology, mineral physics,
seismology, and geodynamics

With my Northwestern

Jacobsen and his students,

colleague Steve
I collaborate on

studies of hydrous phases. We encouraged our

Ph.D. student Joshua Townsend to visit GRC,
where he established a fruitful collaboration
with Prof. Jun Tsuchiya calculating
properties of hydrous bridgmanite and
postperovskite phases. With our
postdoctoral fellows, we have investigated
thermal transport properties of hydrous

mantle phases, and we ve begun to study
synthetic ultrahard materials.

Together with GRC Yanbin Wang
(University of Chicago) and his student, I’ ve
helped to interpret
beneath China in terms of slab mineralogy,
and with Przemek Dera (University of Hawaii)
and his student, I’ ve helped to interpret the
behavior of garnet and metastable pyroxene
phases at including a

diopside polymorph showing evidence of penta—

alumnus

seismic structures

high pressures,

coordinated silicon.

Much of my recent research has focused on
detailed modeling of subduction processes,
often with my

colleague Hana Cizkova at



Charles University in Prague (Czech Republic)

In a series of EPSL papers we have been

investigating the various factors that
control slab  rollback, buckling, and
stagnation in simple subduction scenarios;

how this behavior changes (producing trench
advance) in double-subduction regimes such as
the Philippine
structure affects slab descent into the lower

in Sea; how rheological

mantle; and how slabs respond to collisional

scenarios. In each case, we have found
petrological  factors (e.g., glide and
dehydration in crustal serpentines, post—

olivine phase—transition Clapeyron slopes) to
exert primary controls on dynamical behavior.
A particularly enjoyable interdisciplinary
study was our recent work (Scientific Reports
2017) detailed seismological

analysis of a pair of deep South American

combining

earthquakes with stress fields derived from
a model of slab geodynamics in order to
evaluate potential petrological mechanisms of

seismogenesis.
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In other current activities, I've been
asked to serve as acting chief instructor for
the Zanshinkan aikido do6jo at Northwestern
University to serving for

another term on the JpGU editorial board of

and continue

in Earth and Planetary Science
Most recently I have enjoyed serving as the

Progress

AGU solid-Earth representative on the Program
the first JpGU-AGU Joint
As the committee was co-—

Committee for

Meeting in 2017.
chaired by GRC's own director,
Irifune, this also afforded an opportunity to
share stories of FEhime—ken over a pleasant

Professor

izakaya meal.
I certainly hope that the future holds many
more visits to Matsuyama.
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< Development of an externally heated
lever—type diamond anvil cell

in high-temperature and
high-pressure technology give an opportunity
to observe and analyze fluids,

Recent advances

melts and
minerals in situ, directly at the pressure

and temperature conditions of interest.
Diamond anvil cell technique, which provides
optical and spectroscopic access to the
sample through transparent diamond anvils, is
widely used for this purpose. In this work,
we designed an external heating system, which
is compatible with a lever type diamond anvil

cell (Whale cell) and suitable for

experiments at simultaneous high temperatures
and high pressures.
heater was placed in the central part of the
diamond anvil cell and provided effective
heating of the
sample, while the temperature of the backside
of diamond anvils was kept low enough to avoid

An external metal wire

metal gasket, containing

their graphitization. Temperatures exceeding
850°C at pressures above 6 GPa were achieved
with this heating system without any
substantial damage to the anvils

This new externally heated diamond anvil
cell was successfully applied for in situ
Raman spectroscopy and visual observations of
C-0-H samples under upper mantle conditions
It can also be used for in situ infrared
spectroscopic measurements. In the studied
system, stability of the solid phases was
confirmed at high pressures and drastic
changes of their spectroscopic features were
observed with increasing temperature.

Our future work will aim to further extend
experimental pressure and temperature
conditions by replacing the single-crystal
with nano—polycrystalline

anvils. Nano—polycrystalline

diamond anvils
diamond
diamonds show an order of magnitude lower
thermal conductivity (Ohfuji et al., 2010),
which will reduce the heat transfer from the
culet to the table of the
diamond anvils and the
risk of graphitization
at high temperatures. On
the other hand

polycrystalline diamonds

nano—

show higher resistance
to thermal stress at high
pressures (Sumiya and
Harano, 2012), and their
application will ensure
constant pressure generation without breakage
at the highest experimental conditions
(Nadezda Chertkova)
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I’m Denis Mikhailenko, I am PhD at V.S.

Sobolev Institute of Geology and Mineralogy
of the Russian Academy of Science (Laboratory
of theoretical and experimental study of



high-pressure mineral formation).
Origin of diamond and graphite in mantle
xenoliths from kimberlite pipe is the main

theme of my study. Graphite— and
diamondiferous mantle rocks attracts
particular interest because the diamond

crystallization conditions in eclogites are
still wunder discussion. Moreover, 1 study
another UHP geological object such
Kokchetav massif (Northern Kazakhstan).
I started joint research with GRC
several important topics: (i) study of carbon
polymorphs (diamond and graphite) from UHPM
kyanite gneisses; (ii) investigation of
intergrowths of diamond—graphite in K-bearing
tourmaline; (iii) study of carbon polymorphs
in (iv)  study of
inclusions in graphite from kimberlite pipe
Udachnaya and (v) study of mineral inclusions
from different geological
I use unique new FEI-SCIOS FIB
system and new TEM for our research purpose.
These studies will help to understand the

as

in

zircon, moussanite

in  diamond

environments.

processes of diamond and graphite
crystallization in UHPM rocks. Unique devise
and nice motivating environments in GRC

provide opportunities for productive results
of research. I got excellent data for future
publication.

This is my third visit to Japan and I enjoy
stay in Matsuyama, because it is very quiet
spiritual Hospitality
professionalism on the part of the PRIUS and
GRC made my staying Matsuyama very
fruitful and memorable. Special thanks to
Professor Hiroaki Ohfuji,
research and director of GRC Tetsuo Irifune.
(V.S.  Sobolev Institute of Geology
Mineralogy of the Russian Academy of Science
PhD student Denis Mikhailenko)

and place. and
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