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Experimental study on the oblique collisional disruption on porous gypsum target

WS — 5 1y AR RN BUE ! B e !
MATSUE, Kazuma* ; TAKANO, Shota ; ARAKAWA, Masahiko' ; YASUI, Minamit

LR REER AR E IR}

!Graduate School of Science, Kobe University, Japan

lFC&IT

INRREDZ F, REREGERICEWT, BUEELODRET 2 KIED, mdEfmizRic KOEL TER LIz E
ZH6NTW 53, KIEOEZEMEL, NEEEERZ D &3 2 KGR KAEDEK « LB ZHS MY % ETEER
VLA TH D, TOYELEREE, RIKONEBHEEICHE KFEL TV, B, ZEREBENSVIEOSS, EEEO
WERIIRELRD, EHEEREIIAE { &% (Arakawa et al., 2002) RIKDZERIRIZ, EZehiz kb 5 EE xRS
A—=RTHBN, —J, TEO/NREFEEICK > THEICZEBMMNEET 2 2LE/NRENE LRI TWS, ZLE
INRBEANDEZER R A RS % 72812, Okamoto and Arakawa(2008), Z LB BEERNO S EHZEIERZ T2, L
MU, HESIFIEREZEOIEBROATH D, FKEEORAKEZZIC B TN EMDEIZOEERIZIT> TR, ZTTA
e TlE, AEBRAOEHER D@2 IER 21T\, Okamoto and Arakawa(2008) Lk U B2 BB S 350 2 @24
RIFIEIC DWW TIR Tz, 7285, AWIZEIEES 7 MR EREE OFERT—< TH %,

KRERHE

EZERENE, M RZZORME BRI R T o 1z LEERE 4.75mmD R Y A1 — R % — M ER, I ERE 70mm
OABERZ Wz, ABOZERERIT 61%, 5 5RMAAEIX 1.0MPa 7317 &8 1.19km/sTH %, EHZSHE (vi) 1 4.0km/s
7.0km/sD 2 FEEITITUV ., EZEMAE 0 1% 15-90 & Ufz, 24 S IEmEZEE 900° LEFRL TWV5, B2k 72 i
CTFA AT TRE L, WEEEFHNILz, 7L—LL—RME1H-10537/s, ¥ v v X—AE—FRiZ 1/5 5-1/50 5
sk U7, £, HEERICHENYEZ R U E s 250 U 7.

22 K > THEIIC G 2 5% T3 )VF—5FE Q(=m,V;212M,) & &2 AR ORfREH 2 &, 0 HY90° O IF Hiff
ZEDRERIZFEATHIZE (Okamoto and Arakawa 2009)%55R & — U Tz, B2 EMAFIEIC DWW T H S & IEHEZEh 520
ROERICE>TE OHWNEL D), EEEAAE, EREEOGGEERES LS 3>, — T, v B
4km/sC 0 H 15,30 . v; M 7km/sT 0 MY 15° DRHZ, EZEIE TIRE S TY L—2—DHERE N, BRI IERE
CE(L Uz, N U @25 O REEB L, A OBEAEELRERIUTT, [EHEZELE T 0 "L T AR
BHROENEM> Tz, —J7, 6=15 30° (v;=4km/s) 0=15" (v,=7km/s)TiZ, WiF D MmIEREL AR BZ T ENbhroTz,

RoWZROE, EEIEICEEE T )V F—1F, HREICEETERHEER T THEHEADND. £TT
TRIVF—EEITH LT Q.(=m,v;2sint0/2M,) Z % & . Okamoto and Arakawa 2009455 & 1T 22 DA R T
X, FEF—HT 5, TOTEh 5, FOMEIUC K BEEMHETIE, EmEZSEHE TR EISHEOERK D EETH S
Tebhot, L LEND, =45 (v;=4km/s) 0=30" (v;=7km/s) T3, MEZL A& Q. DA A E L Z1k
L, QWWNhEL Ao TERAMATBIEEAERL Liah >z, TNERIOEERFOHERAEHN/NE KD L, HiEE
FRT T2 TR <, BRI REIR S 5 BT 1 IWMEZERIBICE BT 57072 EZ b N5,

F—U— R WIS, FlOMmZE, ZERR
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AR & T D/NRERER DX A LAT—)VANDJSH
Granular convection and its application to asteroidal resurfacing timescale

PLIFET K 5 il Rk 5 I B AR TR
YAMADA, Tomoya'* ; KOUSUKE, Andd ; MOROTA, Tomokatsti ; KATSURAGI, Hiroaki"

L R R GRS TSR
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WA, MEFEHOFRICK D2 O/NKERmIFMHEE (LIV X)) REIH (RLE—) Ic@bNTWE T ENHLEN
IKENTE e, FHONEEA AT T, RREZSEFRORINC X O XML IV AWML - ok Lz EZ 5N 5H
FEREDh-7z[1]. TOL IV ADHKLZFHHT 28EDO—D & UTHHERMER SN TV [1]. F£/z, Mkt
Fic kB LdV AR 7-OBE) - REEFL, NKEA N AT OB WEREN 1~8 Myr[2,3] ZaiHTE 208 LT
R, EEE, i EOEANEBRTIE, LIV XD XS SHHMAICSRIEIRBIZINZ % & AR FEA T 5 2 LRI TV
% (e.g.[4). LAL, A MATZECHET Z/NKED K S MyINEIEBREE R T4 U2 MR OMEE 7 RS %
T &7 Hig LT B ARENE OMIZEIE E 2GS DV I D TH B [5]. iz, FHARRIC K %X EH O HE
P22 D2 A LA —)IVIC XKD afam LTCIZEIE BT H 5.

COMEZRERT 5 72DIC, A FHENEBRZITVIE R R MEIRE) Z A 72 775 A € — XTg O R A7 EEE 2 57X
To. —RICENFBRTENZZLES ST LEFHLY. FTT, BRIGAT— U F I & O BMATHR O FO#EE &
HINGRE O T2 3 BfRZ KDz, ZORER, MHAROMEITIZIFEINEEZICLFIT S Wy -7 [7]. TOE
BRER KD, MHARRIGMNE BB FICB O T RAE LGS D, FOMEIMD TN RS RN REB SNz, &
Dz, WK BEMEHDZ A LAT—IVIIEFICEL RSB T EATHEINS.

AT,  SITHEITRIC X 3 REEFEEEZTTIUEL, L3V ZAEEFDO—RO/NKEORRIC X % Eifi
HHDRA LA —)VOHEE R RA T, TOETIVTIE, RIS K %KM E s %

1. A 2T Z—=D =7y MNKEANEZET B E B

2. 2T K % BB DS A 9 2 HIRBN

3 RENC K o THRFRAFEA T % FHREL P

D= Tz, EHZEERRETIE A A 2L MR (MBA) I8 % RIKEZESEE T IV [7] ZRWTA V87 Z—
DEE R L L 72, RBIELRE Cld/NEKE OB HIZE T 7L [8] 72 FIW THRENIEEE &SRBk 2, S
[Tl IZER TR B NI MARTFOREE D 27— 1) > ZH [6] %2 AWV TR Z Z N ZNHEE L. 1~3 ORERRE A7
AL, NKEETRC S L3V ZMRIC KB REEHO XA LA —)V T 2/ NREERE D OB E L TR

Kot T OERITHATIIZE [1, 7, 8] THEHE L L THW S N TV 2 (22 T 3L F—h BIREH T 2 )L F— D%
P 1y = 101, EZEEHEOREDIE TH 5 Q il : Q=20005F) ZAT 2 & T, /MNREDOXRML IV XK
RICK > THEIT B72DICREIRZA LAT—)V T ZRDTz. R, 4 M ATY A XDO/NKEDYE T=9 Myr £ 750,
ZOREDY >V TIVKORENTZEREFENR 1 ~8 Myr[2,3] LRIFEETH S T &b otz HIC, T=9 Myr &1 + 417 O
Z¢dm (170 Myr [7D KDV, bbb, AMZICKD, 4 MATOXK S B/NERBEERmICB N TEMRIC K 2K
FHDZEDFEMANCTCARETH 2 T EHHLMNICE ST TR 5.

[1] H. Miyamoto et al., Scienc816, 1011 (2007).

[2] K. Nagao et al., Sciencg33 1128-1131 (2011),

[3] M. M. M. Meier et al., LPSC abstract®247(2014).

[4] A. Garcimartin et al., Physical Review &b, 031303 (2002).

[5] C. Gutteler et al., Physical Reviewd®, 050301 (2013)

[6] T. M. Yamada and H. Katsuragi, Planetary and Space Sci€d@er9-86 (2014).
[7]1D.P.O Brien and R. Greenberg, Icar@g8 179-212 (2005).

[8] J. E. Richardson Jr. et al., Icartig9 325-349 (2005)

F—U— R, L3y sk, &, i
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pEEYE O TOMKAOTRNG & NI % PAZERS
Granular flow field around an obstacle and clogging at a bottleneck outlet

ERE R AR TR
ENDO, Keitd* ; KATSURAGI, Hiroaki'

L R RGBS TSR

!Graduate School of Environmental Studies, Nagoya University

RENRAEIC & 20k, RE)VRy 7 LB HIOTT —FRERIER L CHERKKC T B 5. HITEI KL
IKERDOR) 6 5L EIcin 3 L HZEBRNE U0 EHRBIICHIS N TS D, ZOMmEIIEEL /8T X—ZIifkl7
LT s 5. HlZE, HMNOPICIEENND 2 EBEORERNRDTZ ENH S [1]. TDIs, FEEYICK S5
RIARIROBRINIGND B fRIAT 2 T & C, MAADHZENHSOMRZHFRD BN TEEHLEZILND. £z, TD
X9 HHSOHRL, FEROBMBITHOX S HAALDHENZ Y ha—)LT 38 OER R ENTIGHE NS C
EMAE NG, CORE, BT 3 AL DFENEMRIADORNE RAE%. AT, HEBHRR T —FHEEERO K
I IS OIERIE R IR 2 BRI, HIE D AR & DR A RHIBRYIBEBHSIC E R 5 & E A BN 5.

ARG T, WRHADOEIC X% IR & EYE Oz A2 T 72, £9, 2 KooV IR DR E
AL, BIVEEE6.35mmDAT Y L AKTHiT. ZLT, VO REhIIcRT o/ N ROz RERL, M
LI S R 2 ED. T OMRIKRORNSG LifE, T L THEEYCH LSBT ZEEE D AT Lo— Re)l
ERHVTEHIT . COXSICLT, HODKE I LEEYRHZ/ ST A—2L UK, HRNUGPMENZNE DT
A—=ZRIZED XS IKIFT 2 BRI 5.

R E N A T T LT hiAROShmh 5, BEYZHAT S C LI & D REFRMFAE UTEMMcIE—fE GEX
) BN EC A TFIESEENT. — T, O S ORBNMREEHE THB T ELWHLMTE> Tz, T OHEN,
SHNEEE X SICRFEME (PTVIE) ICE O Lz, PTVIEEZHWA T & T, A4 Ok FOfEizES < & A EE
Lixs. HIOMHE L BEEY FEOEM, Hlo 3 DOFIC/HT, FNFNOMEKICET BN &k FOFREROR;
M2 bzBEHT . 51, PTVT—ZOBHLZICONTOVY " /EN (MSD) ZEHHET 5.

AFETIE, TNEOEEMAIKROFEREEYICH ) 2P T7R EOYE L OBRIC OV THERT 5. T 5,
HICOE-CREYI 7R & 035 A—2DIKIFED S, BEEIDIRIATR ORI ED K S ITHET S 2L T»
<.

[1] I. Zuriguel et al., Physical Review Letters07, 278001 (2011)

F—U— R BRI, PAZE, FREY), RBERE, T Ty
Keywords: granular flow, clogging, obstacle, particle tracking velocimetry, mean square displacement

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

SCG59-P04 S ay Ry gV R—)b FFR9:5 A 27 H 18:15-19:30

ﬂ%ﬁ@f@ﬁ*ﬁm: X BRI ORI TY A X6 KGR FERERERHGIC AT % Al BE

J ﬁé\

Feagibility Study of Morphological Characterization to Comminuted Particles by A Par-
ticle Characterization Approach

HER AR 1 U T R 2
SASAKURA, Daisuké* ; HAYAUCHI, Aiko ! ; KUWANO, Osamd

VART b U AR <o S— V33, 2 M A TBUE B EERT e RS
IMalvern instruments A division of Spectris Co., LtdJapan Agency for Marine-Earth Science and Technology

1.5

WA (W 2D o L RHEN 2R OWIEIREEIC X 20, BEREIC X > THER IS NI RRL - ThlzEN TV 5,
Wi 77 ¥ Ok ORI IR, WiEOBEBIRIICE BT 27125 5 L, @EOKIEESHIC X 2R Z DE A,
EHZTHNDICEDZTEA S, EERICHBIFEHICB I 2RBEDHIEINEDH L RZTENMENTED ., XFOMHEEH
(757 ZOVRIT) D A 71 = XA LSRR DI TSR KL TWVWE EEZ LN T W5, e, MY 1 X0fmillEh
SIEZEOWIEETNC X BT V-2 HEE 2R R ENTWVS, S0 MTERMEOEE N ER 7Y A X
BRUTBIROBIZRETNRD 128, BRI T2 0T DD OMEERZIT> 12D T W5 5, SE. BF a0
DEGWVERTY A XBXCBIROMFRZIANRS T2, R 20T O OMIRFEERZ1T-> 7D THE T %,

2. RBR

7 2ORL IS B4 Morphologi G3-SE(Malvern Instrumentd) i TRIFRL DY A RB X CIRZER 7 L g m
- 1000 p m OHEIFHT JE Lizo U0 = v b (SDU)IC K D ¥ MADIREE TR I Nze 1 p m LU RORL
FREHERTRER L— Y — BT R0 AE 28 K 2 R AR il E RS SR & b U, w2 hr 7 {0 M ic K B ki
FH A ZHREDHIEC DN T EMETT 2,

F—T— R WTEA Y D, KT, TR, B, 75 2 2OUI0E

Keywords: Fault gouge, Particle size, Particls Shape, Comminution, Fractal Distributions
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/?ﬁ%lﬁbéa”% 75 7 DI « AGIEERI « DI ST X — ZAKF M
Shape, propagation style and velocity of a buoyancy -driven crack : a parameter study

e gt B HER
TAKEGUCHI, Izumi'* ; SUMITA, Ikuro!

U EBIRREER R E IR AR

IKanazawa University

BUHIC R IIN AT EEBRCEAEOELAO LAY =T S, CORDTY /AT 27 TR EL~Y
TRFEZATENE LTERTZ )5, UV AT o7 TR L X4 7HAICKD FFT % (Rubin,1995) ZM1 T
WSREPEATE & RO BB MEE TIEY /<)IE ED K IC ERT2D1EA 50, FEREROWE RIEL EATET
JVEERIC K D T OBBHEICE ) 21 IWESNDE T T 7 O Z D T % (Sumita and Ota, 2011)AFE Tld 7
v 7O, e, HEICEH LTI ELE LTI T ORPERDREMEAh O~ 7 <Xl 5 2 5 28I DV TN
Te HEERAE RIS DWW TGS 5,

TR () HHTA2EROLABY—IE, (2) FATFER. O 2D%175, FAFERIIEL 160mm EX 250
500mmaD 7" 7 U IVIFENDER (RES) I CsCUKTATRICHERRIZ A T2 D (Y 7<) 2 LEh 52U VP2 W THA
LTI, TOB, TEAT B4R Iml, {1 AGEE % ImlsICHEE L, R E DOEEAE 0.580% 0.770g/mIdD 23HH T
1otzs FEWNT A—2 L UTERKDIEEZ 0.06~0.5wt%, &Amﬁ:@*&i MR % 10°-3~1300Pa s & 6 M k& &7z,
FERDOIEE INEZ % T & TR 3M1. WIMERD 2H2(bd %, 7V — T BRIC K D IEEDENEER (> 0.1wt%)
R ETA—T F J&?}b%rﬁmco&b\Ti*ﬂiéﬁ‘l&%r}b ENER (< 0.1Wt%) Z/N\—H— R ET IV T TE S, H
BRIZERT % 2 A E A FANSETA N AT TIRE L, 85435, LIT., MMEREIGEATKOE DOZRT,

FER T 7Ty IO - mfEkk - HEICEH L’CLﬂ:O) 3DDL Y=L F e, 1 D JED 2DWCR) TH Y, EiE
U, AZIEEEEEDNE O, 75y 7 OAEREEEE (2) Z R OFE RO (z oc t™n) TROIZHEDME (n) I n~1/5TH D, #HJE
IREPER () 1S LT Uit g 2 HimzisD, 1 1 EH 2D & 3DEENENTzE D) DEBIRTH O | il
B, efT L. BIBHIOEIZ 13<n<1TH %, WITT 5L DIIKMERZ LTS &, ITOREINE &0 ERINE
%%, THUd Sumita and Ota (201IF G S NIEFEATRKOEKE Z/NE L LA LRI CHRTH S, EHEIZ T &ME
OHETH S, M: 7Ty IDKIE3DTHD., EEL, FIEFEEEZEW, {B%HIJ@%L;& n~1THO., HEIIRHERIC
HE VKT LR,

FEE TN, TEMOLY—LERIE, KRRIKIZEXRTTOF S B=-(A p gV'L3)IG(A p : HEA, g TIhH
JE. VI 7Ty JHOWRE) ThE%, LY—LT-TEBLEETERT S, 772 LK DFEL IETADMMERNAE <
55 &, BERBMEMAKELEZZAEANDD S, THIIMHERNRELEZ T Ty VORBHEENELZD, 7Tv 7D
BEICHADED R K, 7Ty ZEHOEREAVNE K20, FENE BEMNNEKRETHEMETE S, 77V I DIR
BHEIE T DL Y —LTREF ¥ 3V 70—l (n=1/3: Taisne et al. (2011 FREENZNLUT, MOLY—LTIEA
h— 2 ZURBEEE (n=1) L UORIGEE L ARETH O, IOLY—LTRZOHETH -7z, 1Eo T ERKME, BERT
. AEERDAEOR, LY=L IS INCKBITT BICiE, #ENKE RIS, 2Ll EORRITITRIADEEE,
BOETGEEII N O THL, BHECERE (~HEGHE) MEBERL TWE T EZRLTWS, FEE BHFEO T 5w I hH
B56. BEREEEMED 7 T IR THL 55 T e 2R LTz, LY — L0 Z R BRI O
AT ISREER D E K 5% LI LTz THUIIEITHANE & 72801213 B~1ICHA T, BASHE (B2 WAL A IV
B MAET BT EERBLTVS

5 SR

Rubin, A. M., 1995, Ann. Rev. Earth Planet. Sci, 23, 287-336.

Sumita, I. and Y. Ota, 2011. Earth Planet. Sci. Lett., 304, 337-346.

Taisne, B. et al., 2011, Bull. Volcanol., 73, 191-204.

FT— R YRR, 75 2, RS, R, 7
Keywords: magma ascent, crack propagation, viscoelasticity, fluid viscosity, bouyancy
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Measurements of elastic wave veIOC|ty of Aji granite on triaxial compression fracture test

ST SR 5 Pl AR
ZAIMA, Kantal* ; KATAYAMA, Ikuo !

VIRERAPAIERIERER R > X 7 LA

!Department of Earth and Planetary Systems Science, Hiroshima university

SR 3 FRSE 2 RS B 12D OEELRYIED O EDTH B, FHCHIBIEETIZ., HBGREAEN Sy TENnk:
HIEABTRE T ORI B CEEARE ZHS T b, & IR & > TERE N d A TR Z R 8 O 21
%wfeﬁﬁﬁﬁw%@fﬁé SEPERGRIE I 2R 7Ty 7 ORI A, REDOERG EZ DRI K > TEET

%o TNETICWEHIFICHT ZHEZ{L (Nur and  Simmons,1969 A O T oM EZ5 k. (Bonner,1974
I ERRA IR FEBRERDNZ 5N T VDS, HEBEBTINSDELZHNDS T L3 TRED T — X DR, DF D HiZAHF
& - NTHRHEIE OIS DN %, AFZE TLEBIBR/KEZ D 72 IREE T OREHE AR OME 2 b2 J1X, IKERRRC B0
TONTHEERHHIC DT 2 T R HNE LT, 2EMSE CTIRIAE K DORIBNATEE KRBT X 2 gi iR
EV AT LR U, TZIGRIRAE T O R FE O sk i d 2 b 72 R Tz

AEHC I EIRIERI A Z RIS LTz D2 W T, RO EANCEER 72 RdE T %7 UV ARSHE, alRlo |
NCEBRTZAES &% (el 750) ., alROMmICEREER T2 0 DF 2% (03751) D 3DZik Lz,
N5 3DDHETENTNEIE 10-200MPaCH MRS ZIE LIz L TA, TNENOWELETHIED LFICES T
NI K B MO O R RS 5 T e TE T, UL L, 7VAREHE, Bi#EiE (o1 /1) ICB W TR O
BHAKREL, ZROZMETE FROMBOEINEL 5% LlEZHHTEY, BERBRTHVSET 40mmoOitkl tlk
INSDOREFEZH NS T EMTERV, UK L TERE (03 75m) Tlk, EEBERFZalFHCEREIED 1) 57
DITEERTZHAHTERVD, Mo 2 DOWE L E NN THEOEZ R/NRICHIZ 52 2 EWRETH %,

DL EOFERD S (03 751) 72 W THEER O RSB ERE O EE OREZI 7o 720 T OIEIEERII AL
NEE KRB DY — R K B Ef > A7 LZ2FWVWT, HJE 20MPa Z05#EE 0.0lmm/minT—EICmbITo 72, [
MUK OMPaT®H %, ¥ Vi3RIt EZEE 40mm B 20mm EMEHICFBEEFZIEZMTEIT>728
DEFAWz, BHESTIOB K Z 15 £ TIEIHEMEREEOINMA SN, ZTh SHRAISHEZ(LA 7 < I D iES 10 F
KZF 1B ZBAAHI-D D LHENMMNCEET S, ChdET., BHEORA 7075y DB K > TEREDNEML.
ZTOBIRRICY Y T IVNICH 2757 5w I IVERT % T & THEZ(EMBMCHZC. TD7 5w Z7DEROFIENK D
<755 T e THENZMICHD TS EZEZENS, DED,. TOREOMDIEIEA T XY —DFRTHFATZ L
WHRETH B, FTo. AREBRICIHBWTIE SIEOHREN /S a2 S KEMEENC N U CEEIC LT\ 5728, Vs DIENNE 03 5
T TN S 7 T 7 DEICR S B ZZ T TV EEZA BN,

F—T— R SIERORE, AN, KR, XA 5 2 > —
Keywords: elastic wave velocity, geothermal fluid reservoir, hydraulic fracturing, dilatancy

1/1



Japan Geoscience Union Meeting 2015 /0 d ;

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ];;g’g‘sgimc

Union

SCG59-P07 S ay Ry gV R—)b FFR9:5 A 27 H 18:15-19:30

A D Aa-IA RS RIRIC B 2 BERYNE S T8 OIE K & Ak
Rheological weakening due to phase mixing of olivine + orthopyroxene

FHBR &85 1 ; Zimmerman Mark ; Kohlstedt David
TASAKA, Miki * : ZIMMERMAN, Mark! : KOHLSTEDT, David

IRV RERE

LUniversity of Minnesota

The formation of well-mixed, fine-grained, poly-phase rocks may lead to strain localization and play a key role in the develop-
ment of the lithosphere asthenosphere boundary (LAB). To understand the mixing process in the olivine + orthopyroxene rocks
we have conducted torsion experiments on samples of iron-rich olivine + orthopyroxene aggregates at a temperatuie of 1200
and a pressure of 300MPa. We fabricated the samples with grain sizes significantly larger than the steady state grain size. T
samples were deformed to total shear strains uptd 7. We conducted two series of torsion experiments, the first at fixed strain
rate to different strains and the second at different strain rates to the same strain.

The stress exponent of ~ 3 and grain size exponent gf~ 1 were determined from a least-squares fit to the strain rate,
stress and grain size data using a power-law creep equation; these valuesep indicate that our samples deformed by
dislocation-accommodated grain boundary sliding. Dynamic recrystallization occurred with significant grain size reduction of
both phases in deformed samples. Well-mixed microstructures develop in samples deformed to higher strains at faster strain rat:
whereas elongated olivine and pyroxene grains without a mixed texture are observed at lower strain and strain rate. Mixing of th
olivine and orthopyroxene phases occurs due to a contribution of interface-reaction-limited diffusion (IRLD) creep [Sundberg
and Cooper, 2008]. This IRDL creep process involves diffusion of metal oxides along phase boundaries oriented perpendicule
to o4 to boundaries parallel to; resulting in the formation of new pyroxene grains along boundaries perpendicutarated
olivine grains along boundaries parallebtp. Grain size reduction due to dynamic recrystallization of olivine and orthopyroxene
enhance the rate of this process.

Keywords: olivine, opx, deformation, mixing process
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EERENCB 27 a—RA 7 4w 7 T3 v a VHlEDRINETE
Technical developments on acoustic emissions monitoring at high pressures

RPN B 1 85 BRR 2 0% sG] 3 5 FF T B 3 A 8 !
OHUCHI, Tomohird* ; LEI, Xinglin? ; HIGO, Yuji® ; TANGE, Yoshinor? ; IRIFUNE, Tetsud

VERRAIERIRES X A - X 7 AWHe > 20—, 2 BESERANRR T IFSET, 3 SR AT > X —
LGeodynamics Research Center, Ehime Univeréfiational Institute of Advanced Industrial Science and Technolbdgpan
Synchrotron Radiation Institute

The subduction zone produces a major fraction of the Earth’'s seismic activity. Intermediate-depth earthquakes within the
subducting slab form a double seismic zone. The cause of intraslab seismicity have been attributed to dehydration of hy
drous minerals (e.g., Peacock, 2001). Brittle fracture associating dilatancy is difficult at high pressures (i.e., depths at whicl
intermediate-depth and deep-focus earthquakes occur), although dilatancy prior to failure usually occurs in the case of shallov
depth earthquakes.

At deeper depths, dehydration embrittlement (i.e., hydrofracturing) is expected to play an important role in failure of rocks
because the overall volume change of the dehydration reaction is positive and thus pore pressure can be increased (e.g., Rale
and Paterson, 1965). However, experimental results on dehydration embrittlement of antigorite are controversial. Dobson et &
(2002) conducted a series of experiments on dehydration of antigorite, and they reported that dehydration of antigorite associat
acoustic emission (AE) when the dehydration reaction is positive. Even though the volume change becomes strongly negativ
above 2 GPa, Jung et al. (2004) reported that brittle failure of antigorite occurs at pressures up to 6 GPa. Recently, Gasc et «
(2011) reported that no detectable AEs through dehydration of antigorite-rich serpentinite. Therefore, the cause of intermediate
depth earthquakes is still unclear.

In some of subduction zones, a significant activity of deep-focus earthquakes has been reported (e.g., Kirby et al., 1996). It he
been proposed that deep-focus earthquakes are triggered by an instability faulting caused by olivine phase transformations (Kirl
etal., 1991; Green et al., 1992). Schubnel et al. (2013) conducted deformation experiments on germanium olivine (Mg2GeO4) ¢
2-5 GPa and 1000-1250 K, and they observed many AEs generated in the sample. Schubnel et al. (2013) discussed that fractu
nucleated at the onset of the olivine-to-spinel transition.

To investigate the brittle properties of rocks, determination of AE source is critical. In the community of high-pressure rock
physics, Green et al. (1992) conducted AE monitoring by using a Griggs apparatus combined with an AE sensor. Dobson et a
(2002, 2004) and Jung et al. (2006) adopted 2 or 4 AE sensors to a multianvil apparatus. However, the position of AE source he
not been determined in the experiments because of not enough number of sensors used in the experiments. De Ronde et al. (2C
adopted 8 AE sensors to a multianvil apparatus and they succeeded to determine the position of AE sources. Recently, Gasc
al. (2011) succeeded to develop an experimental setup that allows determining the position of AE source by using DIA-type
multianvil apparatus combined with 6 AE sensors. Schubnel et al. (2013) adopted the experimental setup reported by Gasc et
(2011) to a D-DIA apparatus installed at a synchrotron facility, and they succeeded to measure strain and stress of the sample a
AE signals. We have developed an experimental setup that is optimized for the determination of the position of AE source in ¢
synchrotron D-DIA apparatus. We will report some preliminary experimental results on AE monitoring under the upper mantle
conditions.

Keywords: acoustic emission, high pressure, earthquake
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Study of rocktdeformatlon mechanism using neutron diffraction technique and AE signal
measuremen
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Acoustic emission (AE) is defined as a transient elastic wave generated by the rapid release of energy within a material. Crac
initiation and slipping generated inside rock materials are all detectable with the measurement of AE signals, and therefore suc
measurement helps to research the underlying mechanism of macroscopic deformation. On the other hand, strain gauge is co
monly used to measure strain in rock. In recent years, diffraction techniques for investigating strain in engineering materials hav
been developed. Strain measurements using diffraction technique are based on Bragg’s law. Strain value can be estimated frc
the changes of lattice parameter.

Accumulation of macro strain in rock samples is generally caused by lattice strain as well as grain boundary shearing and por
collapse generated inside the rock, which would be detectable as AE events. Therefore, simultaneous using of neutron diffractic
technique and AE signal measurements should provide us with new insight into rock deformation and fracturing mechanism. Ir
order to study deformation mechanism of geological materials under uni-axial compression, neutron diffraction patterns and AE
signal have been measured simultaneously.

Berea sandstone and calcarenite are used as a specimen. Main composed mineral of Berea sandstone is quartz (SiO2),
that of calcarenite is calcite (CaCO3) with minor apatite. Berea sandstone was compressed uniaxially up to 35.6 MPa witt
two-cycle compression. Calcite was compressed until the specimen fractured at 16.4 MPa. Lattice strain measurements usil
neutron diffraction technique were performed at the Engineering Materials Diffractometer "TAKUMI” in J-PARC/MLF. The
diffractometer have been designed to investigate the stress-strain state of engineering materials (e.g. steel) using a pulsed neut
beam. Macroscopic strain was recorded using a strain gauge attached to the rock specimen surface. AE signal measureme
were conducted using USB AE NODE (PHYSICAL ACOUSTIC CORP.) with a miniature AE sensor (Micro30) attached to a
compression jig.

Macroscopic strain of both rock materials was greater than lattice strain. Inside rock specimens, mineral grain slip and pore
collapse might be generated under compression. These changes would induce macroscopic deformation of the rock specime
In addition, AE signals which might be derived from these changes in the internal structure of the rock specimens were detectec
Parameters of AE signals might be a function of the amount of grain-boundary shear and/or the degree of resistance to deform
tion. And the frequency characteristics of AE signals depend on rock type. This difference between rock types might be relatec
to the deformation mechanism of the rock specimens.

F—U— R BT ENT, 709 H, AE S, —liliHE#E, & a0ZEE
Keywords: neutron diffraction, lattice strain, AE, uxi-axial compression, rock deformation
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High-pressure deformation experiments on olivine-orthopyroxene aggregates under hy
drothermal conditions
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ThAHAFME b S VAT +— LWiE 75 EOBHEDOHZ I U THRET R EEZBNTVED, T O ORI X5l
ETICEK B LEEBRED 0.05LL FTHB T L EXREEL TS, THUITER 30 kmIiZ 381 % WifgisEht 50 MPall R CH
5T EEEWT D, LHLEDNDS, DALAADEEMRE, &7 ) —7hoHEE T N55EE134 700 MPak 75 b, L
TWVHEERKELREFITS. CNETIC, WEREEEK NI AN ALELT, HER AV, HEZV—7, ek
AR EMERICHRIT N TEZ., BEEILEDASAEGNKERIET S EICK>TEDL, FIUVATH—LHER
EDWER Y MIVE TR A DAL T EPAJREREIN TR C 5. TNE TOLEEBR T, OO ALALELL
U TRRLZ BIRETFEIEFCB O TEREMENC EZIASMICLTWS. LM LEDDS, EiREE B E2hALA
BDEIKKIED I A FT 4 7 AR A S G DSEIENEIKISDEITIC > TED X S ICZ(L T HDMCDNTIE, F
EAEIHSEMITTE S TR,

Z AR T, GriggsMEIAFE AT E % W TRUKSEH R ThAS AEH Y Y ORMSIMZA T HERZTT 5 1-.
HRPIEIZY > « AV a ZpENAD Afa & 2 2 27 FERUTHA OM AR Z VT, 7V N—T v A b ERELE
7:3DEETIRA U, EBMSMFIIIRE 500°C, T 1.0 GPaT, —EDFIW M (BIkEHE 5.9 X 10 5~4.3 X
10°0sY) Tirotk. ZTOME, £ TOIWERESMN FIcBWTIG-EBlRERBOZREH 2R Uz, £9, #MEEE
M D RIS (350~400 MPa 1T L7214, 10~12070[Ih T Ths b 60~150 MPal% R L7z, ZDEERIR
REDZEN UIES KKk D, LEIHEHB LT > D & Lk FAHOR T D EHIRREBICE > T2, SRR
SRR I BT DL RISV L, B BTN EEE (43X 10°6s™Y) B0 25Nl 30 MPak x> /-
B OGN I BB R OO R, H, B, Y HxEDOEARMENFEL TW e Fiz, ZI%ORE T’
HIRYIERL DR IR S LWz, SR 05 Tl I RITE ORI DD RED b, Rz 2 X 5 I ahyE Rk
LTWi. 50, BIMmIc AR L, EREREERE D 2 WISk ERE OB EnL 72,

REHHIC IO THA Y ViEHITAR- I 7 0t R X O KL FRIFE S DV E U2 2OMENIN L, Z0t%, MR
HERBADERITRNONREET S EEZ 5N, LEIHOZMKIGIE RO, SIMEHEREML Wb e b,
REZETNODPR > TV EBEZADBNS. £, 2BIHORLHEIS IR FIEEIWICIE - 72 A D4R I K THEE I
BT % EEZENS. AFEERICBN TG Tl IEaER UZEER E UT, 400°CHL EOEE FcB W TR T
GO AS AL LU U TEIEICTAR L, TRITEG — DAL AL + SI0y ) BXT TRITHAT + SIO; + HyO — 1847
EWVS ML ERE L TR -7 LICERT 2 EEZ 5N5. ARBRICET Z/)EE (30 MPa 13 30 km ZAE
LT Af, MR DEEEREE & Hhig U TR, BEEBYRED 0.05LL N TH % ThHAAH A HERIE TdH % 50 MPad i
PICINE . KRBT /U N=T % A MTBWTH, OaMERT 2GR A 272 2ICHE T 5 E Tl
D, ZORIMWMNODIEREINDE LEZENDS. TOT EMSARIFRICET 5 K67 At A EKIGIIHICHA BN S
TutATHsreEZILNS. Lizh->T, BEEE MBI 3WEREOIHOF (L ot XicB T, hAbAS
DEUKIISIC X B IO ERDFEENREENDS.
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