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Development on the post-ionization SNMS and application for the isotopic measuremen
of Presolar SiC grains

AEH A U P EORER L R L K Oh B L B IER L AR RS L EARE !
SUWA, Taichi* ; TERADA, Kentard ; KAWAI, Yosuke! ; YABUTA, Hikaru! ; TOYODA, Michisatd ;
ISHIHARA, Morio® ; AOKI, Junt

LRBRRZER AR BRI A
IGraduate School of Science, Osaka University

TV —F =R L ERBGRIE IO @R BB S OFRMANEE L Z 2N 7 TH D . KEFRDOHIBKATH %
AGB EXEHEDOITR GO Z KM 3 RN RE 2RO EAHEN TS, ThE THIEMEAGHIC SiIC. 7
FT7A4 b, RATEY RIGENRREIN, 2104 HESHEE (SIMS: Secondary lon Mass Spectrometryr & % 1
FOLRDOENAALE T DN T EZD, SIMS TRy ZENTRFD I BRI WIHERFTH O 2 A ARk
DI#RIE 1%L T LIERITARN 28, RRCERE TR DOFRNAD T IENEETH - 7z,

AT, KBCKRZTRHREHRO L —H—KZA b A4 1k 2 KR &85 (SNMS: Sputtered Neutral Mass
Spectrometry IZ K% 7' LY —F— SiC D Si [ANAALEAHTIC DOV THRET %, SNMS &1k, E—L4% 40nm~2 g m D
Gaf A4 YE—LlIc k> TRy ZENfhkhi 7%, 1014~100W/em? OEiED 7 = N ML —Y—TRZX b A% >
b9 % LIC &> T2 RAF 2 EREN#HZ 1000152, Bicm) EE 42RO 4> T 0 —TTh % (FHkiEh, 20144
DHARETHE). HEAMERICIE. ZHEREBRITREEEMET (MULTUM) 28 L. BROEELUT THRED
TLRZ FRHIC IS % T EWATHETH %,

SNMSIC & % Si[AfHAD T OFEE. No(=28.006 amu), CO(=27.995 ami} SiH(=28.985 amujx £ D5 ¥ —
M5 2838i(=27.977 amu¥® 29Si(=28.976 amuD € — 7 Z /7B C . Instrumental mass fractionatiosi 150~200%./amu T
HBT Db oTe, iz SICHEHIS Si 7 L— bk EORHESRIZHIE UTAER. Terrestrialx Si[AAIIALLIC FELEED
HBHT N>l KT, ¥—FV VEAODIEKREZ HyOy. KoCrO; THELR LARIIOKH 72 kA Li2" KC”
7> (Amarietal. 1994 HD 7L Y —F— SICERIO SiFEfikLtbZ ot Liz& 2 A, § 3°SiP8Si = 100~200%0. §
29Si28Si = 130~200%0 D E W FEINIIALLEH DR T X 7z,

F—T—R:SIMS, 7LV —F—hi+, T, FNUALLSEE, #ER, A
Keywords: SIMS, presolar grain, in-situ analysis, isotope anomaly, nuclear synthesis, meteorite
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L—%—=77 L— 3 ¥ ICPHEHEZ Ve ) ¥ BRSO mISILRAT & > —
b U L — SnEAHIE 1A DB 7 . .
Development of precise in-situ U-Th-Pb dating of phosphate using LA-MC-ICP-MS

YeE JEAE s Gk B — 1 SEE L
SAKATA, Shuhet* ; ITOH, Shoichi ; HIRATA, Takafumit

L RER AR A B A S R BR AR R e I
ILaboratory for Planetary Science, Kyoto University

FROROY) VEEESYNE Y 5> « MUY LEERE (<10 p g/lg) TEFA, U VIO Y 5 > — RO iG]
ERME U THMEEDIEERERDFR SN TERZ D2, ATV VEEEIYIE RO OEZRIC X 2 ZRIEM 3 ke
DRISZRBR LU TOWBAREMDH D . TN D OBEMEIERZ IR 3 72O S 220 fREEFECIIENEETH %, L
MU, EiEI Y RS A MEARERIKDOERGEFLZ B S IS T 3 72 OITIIEE T ERE ORI EENHETH O V. |
FTAEACHIEZ W Tt B RS B2 E R T 5 T L I3 TETVAY, L—Y—7 T L— 3 VikIZ 220 fiReeD
Yo IR U TERIRA T Ta—FDaGEaFETH O, EFETREZERHIOE R EHAGDE S
T TERBEDOEMRIENTRETH S EME SN TS Y, A TIZY VEEETYD & H#E SN TO S MR D
XD RRAESZ B T LR EMEIC, L—Y—7 T L— 3 vk SEMRHB ICPERNEZHAS D5
FERERIFT Y B R ETE DORIRZ1 T8 96

L—Y—7 7L — 3 Y ICPEENE (LAIICP-MS ) ZHWY YIESYIORTY < > — U o L—8ER
AFEIC BV TRESHEENME SN TOARVWER E LTUROERIET NS, (1) Y27 v TRORRICHKRT %5
Bifatasse, (2) @RESHNCHE U R E TH 2148 ) VgiERRlo /N, (3) JEASHEZR RN ok d 212
VIR R OSAFENALE DR —, (4) FEFMEORZZREMEICB T B M) v 7 28R, (5) 2MPhD[HEEATH
% WiHg 5 OEEARY MVTFBTH S, AWMZETIEILULFO7 J7a—F 2@ LTINS DOREZfRT 5 L2 HiE
T, (@ AV E—T 2 A AEORBROCEBEFRI T T L— 3 ik Y ZROEEEON F, (b)) SZXHAHIVT ISR
A O OEEMEORHE, ()27 PbikIc & 2 EEHEYIEL T O JE USRS SN IE L ORI, (d) 7= L MYL—HY—ic X
%< MU 7 ZENRORRS O =SRFAA R 2 O 72 BASERAME DT, (@) 28PbHISILIC K27 1V 71 ViEDRE
i, Fizy SACHEREY S « N LEEHERET 272005 52— U L—8FENEA XA—T 2 7Rk
HL—P—7 T L— 3 ViE D IS KB 0MalREEIC DV T R 2177455,

SE R

1) Gopel et al., Earth and Planetary Science Letters, 121, 153-171 (1994).

2) Allegre et al., Geochimica et Cosmochimica Acta, 59, 1445-1456. (1995).

3) Yin et al., Meteoritics and Planetary Science, 49, 1426-1439 (2014).

4) Buhn et al., Annals of the Brazilian Academy of Sciences, 81, 99-114 (2009).

5) Yokoyama et al., Analytical Chemistry, 83, 8892-8899 (2011).

6) Thomson et al., Geochemistry Geophysics Geosystems, 13, 1-23 (2012).

7) Okabayashi et al., Journal of Analytical Atomic Spectrometry, 26, 1393-1400 (2011).

F—TU— R BERIK, Y VB, U5 — PV L=, L=V =7 T L— 3 v ICPEESNE
Keywords: Parent body, Phosphate, U-Th-Pb geochronology, LA-ICP-MS
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77 INZ A B O IK SRR A I

Hydrogen diffusion experiment of apatite crystal.

OFE IE— 1 S KB RS T2 5 i B2 5 IR A T A sl
ITOH, Shoicht* ; HASHIGUCHI, Minake® ; SAKAGUCHI, Isad ; SAKATA, Shuhef ; HIRATA, Takafumi

U HTERREE RGP AW Z R ER R B R A T, 2 NI TBUE N WA - MRS ERERS

!Department of Earth and planetary sciences, Kyoto Univeiitgtional institute for materials science

AR, 3V RIA MEA. EBEA. A, KE7R EOHIBRINE R 2 - T KB 52 HER O 7K DRI DUV T DO
FWNEAIIITTDON TS (e.g., Greenwood et al., 2008; Greenwood et al., 2011; Alexander et al.}.2052» T & H 0
WY FIA MEAICEENS aﬂ@ﬁ%o)*iﬁfﬁé 7 INZ A MGEDIKDE 8 M C/KE RN AR R Z e HD< 7
< DK DOFFEPHIEREHL O/K DERICTEH L7zigehitbn T3 (e.g., Greenwood et al., 2011; Yanai et al., 2014
JPGU. LA Liahs, T HRRKIKHTORERKICIED 732 A4 M O/KEILBEEENAHEETh 5 720
ISZ A MRERICE TN KOEIROHEGRIEH S MR > TR,

AL TR, 7782 A MG OKEILZEEN Z R T 5728, T v RTINZA M W OKEILEGERZ11-> 7.

IKEIEEFREBRICH W=7 v BT /82 A bMEshE, —DDHEED Durangofe 7782 A Msdah S EEYI 72 CHlic s L
TEEAMEICY O L, XA YvEY }\’CE?W’*L’Cfﬁﬁk{tib‘tn‘naa%@ﬂ% L7z, K&H D2O/Oy 7 AZEPHST T 400
°C-700°CDIRE R TR 7 = —)L L, iFHIC DO Z L E Bz, DO HADESIE., 60 CORIFIZER FFTﬁo
7e. DORETOT 7 A)VZEIGT 2 70Ic, FERRFRED XA 4 HESHTHE (Cameca ims-4f-E7E NIMS 3%
D01 4 SR ASE (Cameca ims A & HiL~. KFALMERECE R 1o, D ORISR Rib B It ORI & L
C. Durangopt 7 v #7782 4 MC 40 keV DHIETEE T dosei 5x10 ions/cnt D D A A T BiAR UTzadklz v 7z,
i, EEBRITHT B, MICEEN2KEZEEDHT L. &< A0 X O MO Z FE « @Mt Lz,

RS DIRET 0T 7 AV EIKERET T T 7 A )bz i d 2 &, BRERmAHE N 5 NSRS T D O H AHLED

ROLNDHKTIE, TR T ENZKELE O THEKZDILHNE S > T2 HEMERE NI,

AFERTIE, IKRILFERIC K O EUG L7277 782 A MRS OKEILEREZ S L. 732 A MbEROIKERILAZES)
WDV TS 5.

F—T—FiIKE, 7I8ZA b HEBEREL, FIHAR R, XA A EH @ik
Keywords: Hydrogen, apatite, diffusion coefficient, early solar system, SIMS
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N7 A7 A SO CalTitk & BERICET Otk _
Relationship between oxygen diffusivity and Ca/Ti ratio in perovskite

R ARy I !
HASHIGUCHI, Minakd* ; SAKAGUCHI, Isad

VHSTITBGEAYIE « MEEHITTUR RS

INational Institute for Materials Science (NIMS)

<WFC&lc> REFHAY R4 FEATHOD Ca, ANCETHHEFEMAY) (CAN 13, KGR TR HEWERZ RS S0
THO, XVUFAF, AERIL, XROTAHA | (CaTiQ) 7% EDFHMIN LR ENS. TN 5D CAl #iYE, =il
PANIC B THBEIMEK O E 1 OEFICIR S NI—74& 50 i27~d (Clayton et al. 1973) TDMMN D, HIHARR
BEHO CAl FEERIE OB RN AT DWW TR DM TN T % (Yurimoto et al. 1998, Itoh and Yurimoto 2003, Park
etal. 2012) L/ L, CAl SO NGB RIERFINAATHED, SEYHSRIEROREZ KM L TW20h, zidkbmbiz
ICHEER U T2 INEAA N> M IC K BEERVEEN DR R TH 2 MIARTEHL N TIE RV, TS DFGmICIE, CAl DFRER L 7284
JEBIEL, AUl SV OREEILEEE B OMRMNETH S, X T AhA M, i CAl SV K D & BREILHNE <
(Yurimoto et al. 1989, Ryerson and McKeegan 1994, Gautason and Muehlenbachs 1993, Sakaguchi and HaneGANL§96)
VIO ILEEEE 2 B L, CAl ORNERRICERNGHNZ 52 %2 L CHHZIMTH 5.

EUADILEZFENE, RO RMIYIEEIC X > TAH)d % (Sakaguchi etal. 201& E). 7z, TilCELXOT A A
A N TIBELBNELS 55 T ENME SN TED (5, 2014 IpGU) FEZEILHZEENZ PR % 2l I3 LR & D
FHREZ N2 BN D 5. AWIFETIE, N0 TAAA b OMEEIHEFE#HZHOMNCT 2728, CaXc@E TiicEXa Y
ANA F e N TRBRILE SR 21T 7.

<RERFESEHED CaCO, TiO, MIAZHFME L L, Ca/Titkh' 0.098-1.00DEAMAKZIER LTz, HinieElt
a7 (PSZ)R—)VE VT R—)V 2 )URE, BB Z1T-> 1%, KR5H 1350°C T 2 RiftiER L, CalTitkd$x5
ROT AN A b ZAERARZER LTz, R—)L 2)UIRHED ZrO, DR AIC X % CalTitkd XL, %7 0.0010DFE E CHliLE
LTW5a. abkHZ, (LABIEZ1T > 7%, KXUE 180, AAFICHWT, 750-1000°CHRE T 20 77 Bkl 7 =—)b
L, alflHic BO ZIEME Bz, kA AV EESHTEEE (SIMS)(Cameca ims-48 VT BORE 107 7 A L7z HL
BL, BEEILBREERDT-. F1z, WEHIEICIBV T, NanoSIMS (Cameca NanoSIMS S 7z i 22 [/ fi#hE A A
VARA=I VTR, BOAF YOS RNTE.

<KEREHER> RSN BORETOT 7 )V BIGBELBIREE, CalcBTUMEHE EREWHEZ R LTz, Ca/Ti
b7z 0.998& L THER L 7cadklTld, REAHIIC B0 OB E sl E N, ARk L NHIcBVLTENZTNIELLS
PLEGRES (ILECL, ) AR BN Tz, 950 CIC I 2 ILHRENS, CalmitkZ 1.002& U ThER L 7250k Tld 8x10-0cm?/s,
Ca/Titk7z 0.098& L THERK L7zad B TlE, 7x10713 em?/s (IL#k 1), 1x10~ttem?/s (LA 1) TdhH->7z. Ca/TitkZz 0.098&
U CRER U 7 a R R OFEHL (FEAL 1) Z2BRE, SEfTifst Ot E (Gautason and Muehlenbachs 1993, Sakaguchi and Haneda
1996) & O & K EWILEUREBME S N,

FARHETII D 18O B A X — T BT, KA SWEBICMIT T BOEEIFHA L, EL TWaEEFOMEE Nz,
F/z, THCECGHENE L, RIFUEET BORENBD LT\, CTh b, RFULHETRBRILBN Ty 733 E
MER LTV EEZONS. BRERILO 71y F 2 ORI, CaTioy LR U7 A4 MiEdEz & D BaTio;
THLRIZEIN TV (Watanabe et al. 2011)

AHROFEEREN S, CaTiltOHOLITHERFENICE > TERBT AN A M OBENLEEFNEZD, CalcBIFE EHLEL
MHLSIZBEDNHE N E R > T, X T A4 OIS Calc BTG, BWLEIC X > TERERNAHMINZE) T 2
ZALRT—IVE, TNETEALNTW XD LERETHL EEZAONS. AREKTIE, BT ANA FOMBER
a2t Eds K UL A H = XIS DWW T bk d 5.

F—U— R RO T ZAHA b, BEILAED)
Keywords: perovskite, oxygen diffusivity
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%ﬁ&%fcvs:y FIA M CHBZLTLETHRAHRDZA T BCANICHIT 5%
AEH
Metamorphism of a type B CAl from the reduced CV3 chondrite Efremovka.

¥ #h58 * ; Fagan Timothy ; 74 [kt 1
ENOKIDO, Yuma* ; FAGAN, Timothy' ; ARAGANE, Harukit

D BRI R
'Waseda University

Calcium-aluminium-rich inclusions (CAIs) are among the first rocks to form in the solar nebula and are abundant in CV
chondrites [1,2]. Most CAls have been altered and the understanding of metamorphic effects is essential for interpreting th
metamorphic conditions of parent bodies and formation conditions in the solar nebula. Especially, the CV3 chondrite Allende
has undergone relatively strong metamorphism, and previous studies have addressed effects of metamorphism on Allende CA
[3,4]. On the other hand, the CV3 chondrite Efremovka has undergone less metamorphism than Allende [5]. Therefore study ¢
Efremovka is useful for understanding more primitive conditions. In this study, we describe secondary minerals, their textures
and modal abundances in a type B CAl from Efremovka (CGI-10), using elemental mapping, quantitative EPMA, cathodolumi-
nescence, and Raman spectroscopy. We compare secondary features of CGI-10 with Allende CAIs, particularly with the Allend
type B CAI 4022 (see [3]).

CGI-10 is a type B CAl with primary spinel, anorthite and fassaite, all with 160-rich compositions, and melilite that is 160-
poor [6]. The main secondary minerals in CGI-10 are sodalite, nepheline, Fe-bearing spinel and an elongate secondary miner
(ESM) with composition CaAl2Si208. These secondary minerals are concentrated in FeO-alkali-rich domains near the CAl rim.
Similar minerals and textures are observed in Allende CAls [3]; however, FeO-alkali-rich domains are more abundant in Allende
CAls than in CGI-10 (approx. 1.5 mode% in CGI-10 vs. 8% in CAIl 4022) and ESM is more abundant in the FeO-alkali-rich
domains of Allende CAIs than in CGI-10 (trace in CGI-10 vs. 2.5 mode% in 4022). Furthermore, the main ESM in Allende
appears to be dmisteinbergite [7,8], whereas the main ESM in Efremovka CGI-10 appears to be anorthite, based on the similari
of its cathodoluminescence (CL) to the CL of primary anorthite. Dmisteinbergite occurs in coal heaps in Chelyabinsk, Russia tha
underwent pyrometamorphism at low pressure (Earth surface), over a short time (10 to 15 years), at temperatures ranging up
1200C and in the presence of gases of varying compositions and variable f(O2) [9]. Some crystallization in the coal heaps appa
ently occurred during annealing while the heaps cooled from peak temperatures [9]. Although peak metamorphic temperature
were lower in Allende than in the Chelyabinsk coal heaps, it is possible that Allende shared some similarities in metamorphic
conditions (low pressure, variable gas compositions, short heating & cooling times) that favored the formation of dmisteinbergite
instead of anorthite.

In contrast with Allende CAIls [4], no grossular-rich veins were identified in CGI-10, and the mode of secondary minerals in
CGI-10 ("2%) is much less than in Allende type B CAls ("30%), consistent with the interpretation that Allende was metamor-
phosed at higher temperature than Efremovka [5]. On the other hand, the concentration of Na20 in CGI-10 is similar to that of
similar Allende CAI (both approx. 0.3 wt%). The similarity in Na20-abundances suggests that infiltration of Na into CAls dur-
ing metamorphism is not due completely to metamorphic temperature, but is related to other factors (for example, compositiol
and abundance of fluid available during metamorphism). In any case, CGI-10 has undergone some metamorphic recrystalliz:
tion. Thus, when Efremovka CAls are used to interpret conditions from the solar nebula, metamorphic effects should also be
considered.

[1] Scott and Krot (2005) in Chondrites of the Protoplanetary Disk, Krot et al. (editors), p. 15-53.

[2] Krot et al. (2009) GCA 73, 4963-4997.

[3] Fagan et al. (2007) MaPS 42, 1221-1240.

[4] Krot et al. (2008) GCA 72, 2534-2555.

[5] Bonal et al. (2006) GCA 70, 1849-1863.

[6] Fagan et al. (2004) MaPS 39, 1257-1272.

[7] Fintor et al. (2014) MaPS 49, 812-823.

[8] Brearley et al. (2014) LPSC #2287.

[9] Sokol et al. (1998) Eur. J. Mineral. 10, 1003-1014.

F—"T—R:CAIs,CV3aY KT 1, Z{EH
Keywords: Ca-Al-rich inclusions, CV3 chondrites, metamorphism
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BTG NI BT 5 7 = 2 T BRA DKEE B F R _ L
Hydro thermal experiments of Allende CV3 chondrite under reducing condition

B fEZ W BT s RN R = e 2 A AR
IIKUNI, Tsuneyukil ; SETO, Yusuké® ; TOMEOKA, Kazushigé ; MIYAKE, Akira2 ; ICHIMURA, Shurt

VIR RS - B« B, 2 LB - Bt - B
IKobe Univ. Sci. 2Kyoto Univ. Sci.

ZLDRFBAY R A MIMRGREOKEEK 22T TED ., ZOEBERMIILEN 2 A TICX > TlIxS, T
N, FBARKRKICET 22 dRE GRE. W, pH. /Kiafaltt, fO, % L) DEVWZRKMLTWE EEXSNS, TN
FCRFEHE Y F I A MERIKOKEZE R ZHS M T 7201, #OMDOEBRIIMITMTDON TV S, L
DOHIMN S, RERIKE UTHE T NZEREE L Eb T2 560 (I, @SWIRE - [, mWIRRISALL) Tirb
NTHO., RERCBHEAREREZHH L TORWATREMED @ > 7,

Z T TAWIFE T, Allende CVIEAZHFEYMEE LT, REHIY FIA MIERADRKICKDiiWE Ebn b5
fF (FRCETTH, RS, R, RYARIS A L) NI 27K SR 21T > Tz RISIAHRIZ, pH 7.0 8.5 10.0,
14.00 4 FEHD NaOHIARZ M U, KESARRLE (W/R) # 0.5, 2.0, 8.0ICH#i% L7z, MIGAMINER (T 7av/
AT VLAB, 25 ml), WA (77028, 1ml) ZHWW, AARICERE T XD T L2 AN, Hy HAZFEEES
C & TRIBE RN ZRTNSEHKIC R > 1o, BB ZB(LRTTEDSY —— & LIe PHRFERN 5, BaND fO, 3K
T 10X 107 KL & e 5N, A THESNZEIGEN T EZ R LTz, 3N TOHEEIKIRE 200°C. T157 15
SUE. WA 168D TIT o 7o MIGRRHS DV T, AEDE X #R e (SR-XRD) Z2 FW TS HRIE 2170,
SEM-EDS7Z FW\ THIRRREE « o217 o720 e —fOFHT DWW TIE (S)TEMBIZ 2115 T2

REROFER, AL ORI TTO T Ty ZIIRZHE > T2h, pH 14 WIR 8.0 D&M Tldfagsb UREAEIZ S > Tz,
70y 7 DFKMAICIE magnetite anhydrite calcite’s E DT HYIN T > X LICEELTH O, Rmffke o#EIE R 5 n
Iahhote, BT vy 72yl L., %E%ﬁmbtaié\7%Uv7X$®bV§VE®ﬁ?@%ﬁﬁ?%i
INCEWINBIVERT % T 2R Uz WD K77 1E serpentineCh » . IR TOEN THERBDEREMEL
7zo F72 pH 147D WIR 0.5 Tl serpentmekb[lz’( smectiteWFkd % C L 2B L7z, pH 75D W/R0.5D
eI EN 3Faaé%£®iﬁk%ﬁﬁa L7z, SR-XRDIC & B [Effr ¥— 7 Ot & SEM OliGfEtizir>7z L A, &
PRIICTATR pH BE T WIR WEWE EZREBIIOENR E 5N A SN, TEM BN S IR 1 BEIEHEY)
AV E ok PR, E*ﬁﬁ%ﬂi% LTEO, HYTAD (100)HE (FEEDNTREFHEMEEORE /M) & IR A
R ORE I AN 5 Wb oTe, TOXD GRGR AN MR FIBEOBRATOERMKTEMONTE
D, TXIVF—EEED/NE W (B2 WIERIGHEE DOMN) I TH 5 T LAV R E N5,

AWFETIE, i) ETSEE T TR, KR (200 °C) M DHEEIE (pH 7.0) 5 FTEH. D9 H 168IKFH & U 5 VA
THERKEZK (RRCEIRT A BBIEAL) ROSHHEI T % T &y i) WIR IZZ AR OO RICKE B 52 % C
EER LT, TORERIZREL T Y R A FRERIKICEIT B /KEZ R OMIIC EEAHIF %2 5.2 3 A gD H 5.

F—U— R KEEHIY FTA b, KRR, 7 T 27, IR A W, feken
Keywords: carbonaceous chondrite, hydrothermal experiment, Allende, phyllosilicate, serpentine
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KRG RO DG AT N UIC K % CHRUNZE D/KBEZE R DOFFEAL
Characterization of aqueous alteration of the C-complex asteroids by reflectance spect
of carbonaceous chondrites

e SR 1 ok BgE L A B E L KRR W L
SATO, Yudat* ; NAKAMURA, Tomoki! ; NAKATA, Airi 1 ; MATSUOKA, Moe!

LHAER R EBE B A TR A e
! Department of Earth and Planetary Materials Sciences, Faculty of Science, Tohoku University

C-complex asteroids are a key object to elucidate the evolution of volatile materials in the solar system, because they ar
enriched in volatiles and most abundant asteroids. Therefore, we need to investigate the mineralogy and the degree of aquec
alteration of the C-complex asteroids using reflectance spectroscopy. Each absorption band observed in reflectance spectra
C-complex asteroids should be characterized and assigned based on reflectance spectra of carbonaceous chondrites which
thought to derive from the C-complex asteroids (e.g. Beck et al. 2010, Takir et al. 2013). Therefore, we need to measure
reflectance spectra of hydrated carbonaceous chondrites whose mineralogy and petrology are well characterized. In this stu
we measured reflectance spectra of 16 CM carbonaceous chondrites under vacuum (2hPa) using a FT-IR (Fourier Transfor
Infrared) spectrometer and investigated relationships between features of reflectance spectra and mineralogical properties, es
cially between the degree of aqueous alteration and propertigsnofa®d 0.7:m absorption bands that are related to hydrous
minerals. All CM chondrite samples were characterized in detail by synchrotron X-ray diffraction and electron microscopy
(Nakata et al. 2014).

There is a weak correlation between thex8band absorption position and subtype of the meteorites that expresses the alter-
ation degrees (Rubin et al. 2007). Samples with the absorption position at shorter wavelengths are more altered, while those wi
the absorption position at longer wavelengths are less altered. This trend is consistent with previous studies (Beck et al. 201
Takir et al. 2013). However, samples with the absorption position at middle wavelengths show a wide range of alteration degree:
Therefore, it is the case that the absorption position at shortest or longest wavelengths corresponds to greatest or least alterati
respectively. In addition, Fe/Mg ratios of matrix phyllosilicates and th-3and absorption position show a weak correlation.

The absorption position shifts from long to short wavelengths with decreasing Fe contents.

On the other hand, Oum-band depth shows no correlation to subtype and thus therBb&nd properties seem to have no
relation to the degrees of aqueous alteration. Theri-Band depth also shows no correlation to Fe/Mg ratio of matrix phyllosil-
icates. Since the Oufm band is attributed to Fé& and Fé* charge transfer in phyllosilicates, the lack of the correlation suggests
no clear relation between the alteration degrees aAtl/Fe** ratios of matrix phyllosilicates

In this study, we investigated relationships betweemand 0.7:m band properties and the mineralogy of CM carbonaceous
chondrites, and we show that it is possible to characterize to some extent the degrees of aqueous alteration of C-complex astero
using reflectance spectroscopy.

Keywords: aqueous alteration, C-complex asteroids, reflectance spectra
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Experimental reproduction of textures of radial pyroxene chondrules by a gas-jet levita-
tion
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LGraduate School of Science, Tohoku Universitgstitute of Low Temperature Science, Hokkaido UniversiGraduate School
of Engineering, Osaka Universit{Graduate School of Natural Sciences, Nagoya City Universigpan Aerospace Exploration
Agency,Japan Synchrotron Radiation Research Institute

Chondrules, igneous silicate spherules, formed by transient heating and rapid cooling, are ubiquitously contained in primi-
tive chondrites. But, the formation conditions of chondrules in the protoplanetary disks are still unclear. In order to constrain
the formation conditions of chondrules, a number of reproduction experiments in a electric furnace have been performed (e.g
Tsuchiyama et al., 1980). In these experiments, a melt droplet sample was hung on a platinum wire and thus the melt did conta
with a platinum loop wire, possibly leading to heterogeneous nuclation near equiribrium temperatures. While, Tsukamoto et al
(2000) started a non-contact method, namely acoustic levitation method and microgravity levitation for the first time for chon-
drule synthesis, followd by Nagashima et al. (2006) who employed a gas jet levitation method. In both cases, space envieronme
was simulated because crystallization of a melting silicate sphere occurs in a levitated condition.

In this study, we performed experiments to reproduce the textures of radial pyroxene chondrules using the gas jet levitatiol
furnace used in Nagashima et al. (2006). Samples are 1-2mm spheres and chemical compositions of the samples are similar a
the natural radial pyroxene chondrules excluding iron. The sample was completely melted at about 1600wi80a 100W
CO, laser and cooling rate after heating was abodt 10°K / hr. We used an argon gas in order to levitate samples. After the
experiment, the samples were analyzed by optical microscope and scanning electron microscope. Three dimensional images
the internal texture were also obtained after crystallization using X-ray computed tomography at at SPring-8 (BL20B2).

The textures similar to natural radial pyroxene chondrules were reproduced at the cooling rates of ‘it 2Q faster
cooling rates (19-10°K/hr), samples became transparent glass without any crystals. These glass chondrules rarely exist in nature
The cooling rates ("1K/hr) that successfully reproduced chondrules are slower than the calculated cooling tEigi(16f the
melt whose temperature decreases by radiation alone in vacuum. When the nucleation center of the radial texture was observ
by high magnification optical microscopy, there in most cases exists a tiny particle that is different from the radial pyroxene. This
implies the importance of the heterogeneous nucleation from the tiny particles, which might be formed prior to the formation
of the radial texture or impurities simply coming from dusts or the chemical reagent. These experimental data would lead to &
discussion on the chondrule formation in the protoplanetary disk in the presence of gases that slowed down the cooling.

Keywords: chondrule, radial pyroxene chondrule, gas jet levitation
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Chondrule shapes as indicators of shock deformation in reduced vs. oxidized CV chon
drites

BHA 8 1 ; Fagan Timothy
AOKI, Rent* ; FAGAN, Timothy!

U BRI R
'Waseda University

CV3 chondrites are classified into oxidized and reduced subgroups based mostly on the speciation of Fe into silicates an
oxides (oxidized, CV3ox) or Fe-Ni metal (reduced, CV3red)[1,2]. Both oxidized and reduced subgroups are type 3, indicating
low metamorphic grade; however, the CV3ox chondrite Allende has undergone metamorphism at higher temperatures and h:
experienced a greater degree of recrystallization than the CV3red chondrites Leoville and Efremovka [3]. It has been propose
that the lower extent of recrystallization in Leoville and Efremovka is due to an early impact event that deformed the CV3 parent
body, causing lower porosities [4] and expelling ice from the part of the parent body where Leoville and Efremovka came from
[5].

To identify evidence of deformation in the CV3 chondrites, we determined modal abundances of object types (chondrules
matrix, CAls, etc.) and shapes of chondrules in three thin sections of CV3red chondrites (two of Efremovka and one of Leoville)
and in two thin sections of CV3ox chondrites (both of Allende). Mosaics of the thin sections were prepared using the following
types of images: plane polarized light and reflected light from petrographic microscope; back-scattered electron (BSE) and el
emental (Na, Mg, Al, Si, P, S, K, Ca, Ti, Fe among others) maps collected by EPMA (JEOL JXA-8900 at Waseda University).
Grids were overlain on the mosaic images and object types were identified at each grid node; between 1200 and 1700 poin
were counted on each thin section. Lengths and widths of chondrules were determined for each thin section. Ratios of (L-W)/L
where L = chondrule length and W = chondrule width, were calculated as indicators of two-dimensional chondrule shapes. A:s
described below, distinct lengths vs. widths were identified in the CV3red chondrites, but Allende chondrules were more equant
Orientations of the chondrule lengths in the CV3red chondrites were measured and plotted in rose diagrams to evaluate similar
ties in chondrule orientations.

Modes show that the CV3red chondrites have lower proportions of matrix than the two CV3ox thin sections (Leoville and
Efremovka matrix modes are 22-32%, compared to 34-40 mode % matrix in the two Allende thin sections) (also see [6]). Ratios
of (L-W)/L tend to be near 070.1 in the chondrules from Allende, indicating circular shapes in the plane of the thin section. In
contrast, (L-W)/L ratios in the Leoville and Efremovka thin sections tend to be near 0.470.5, indicating more elongate shapes
Chondrules in one Efremovka thin section are slightly more equant than in the other two CV3red thin sections (most [L-W]/L
values 0.2570.40 vs. 0.3570.50), probably as a result of orientation of the thin section vs. fabric in Efremovka. Furthermore,
rose diagrams of long axes of chondrules show that the chondrule long axes are clustered together along a common orientati
in each thin section of Leoville and Efremovka.

Porous matrix would compress more easily than chondrules and CAls, so the low abundances of matrix in the CV3red chon
drites could be explained by compression during shock. Such compression of matrix is consistent with the low porosity of
CV3red chondrites [4]. The elongation of chondrules along a common orientation also could result from shock deformation.
Therefore, the modes, and chondrule shapes and orientations support the interpretation that CV3red chondrites were deform
by shock and that CV3ox chondrites were less affected by this impact event on the CV3 parent body [5].

[1] McSween (1977) GCA 41, 1777-1790.

[2] Weisberg et al. (2006) Meteorites and the Early Solar System 2, Lauretta and McSween (editors) p. 19-52.

[3] Bonal et al. (2006) GCA 70, 1849-1863.

[4] Macke et al. (2011) MaPS 46, 1842-1862.

[5] MacPherson and Krot (2014) MaPS 49, 1250-1270.

[6] Ebel et al. (2009) LPSC 40, abstract 2065.
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Keywords: CV chondrites, metamorphism, chondrules, shock deformation
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Attempt to Extract and Identify Weak-magnetic and Ferro/Ferri-magnetic Grains Included
in Chondrites by Magnetic Force.

OBF a1 SEE S L REE TR
HISAYOSHI, Keiji'* ; KUWADA, Kento! ; UYEDA, Chiaki'
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iebid, TOXS %578 - F 22810 5 7e D D2 KM EIC DWW TIRE L TE L [1[2]. TOHER, W
INETJSRAETRTC, — TN BRI A9 B RIS K O BRI ISR %éh%wm%ﬁhﬂﬂ%tuﬁikﬁﬁkﬂowf
W5, BV ESHEPINEHTE % L&, TOWMEEE) 2 2 C LIic K> T, MEICHEA DR LR72E &
Hlzz LT Lz,

COFMICHEDE, TAebid, HWHE> Rt 7 Vil +Ic, COREZRIES 5. WA IE—RicE =
m &KL T ORI BT 2 DT, FRHERENE 7 = U RS PN\ OYEEN A[REE 5% . EREMERI &, Sl & [Akk
ICEADORNMNEED 720 OFMIEREEZRED. Lieh> T, BIlE NEET D 558 5 NToERER LR ZZN 5
DB E T 5 T LIc &> T, JFHE CHEBMER T2 d 2 C LARe L 5%, BROSHERN LS Y 1)l
AEFVEVRIT &I ¥ U —FEF Y EVORNFCHBEERZ TR 5Tz, 61, BAZMKT 50k RERICHY,
HRTZOEIREDAC K DI - MUY 2 C & Z2iddrTe. Tz, @M 7 x V) W 72 W EEH) 0 515 5 N 7z BRI
JE—AVFZHOCTCHIT A ENTES.

NENEBEARONE RS v 7 bR HOTHRETE 2. & MRS 1.8m  p GHkiRRIEH 0.5WTH 5. =
BRtbiEiE 30 X 30 X 20cmOESTADE FRw 7 AWICEE Uiz, 2iElE, NdFeBRAGHIORAEIES (B < 0.6T), s
L7z R U 7o 3R B I 72 250 U 7o L2 T v =B KU HY 1 X T THEE N B,

Reference

[1] K. Hisayoshi, S. Kanou and C. Uyeda : Phys.:Conf. Ser., 156 (2009) 012021.

[2] C. Uyeda, K. Hisayoshi, and S. Kanou : Jpn. Phys. Soc. Jpn. 79 (2010) 064709.
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A Partial Melting Study of an Ordinary Chondrite Composition with Application to the
Felsic Asteroidal Crust Formation

FiH E44 1 ; Jones Johh; David Mittlefehldg
USUI, Tomohird* ; JONES, Johh; DAVID, Mittlefehldt?

VR TR, 2 7 A Az )m
1Tokyo Institutue of TechnologyNASA

Melting experiments of a synthesized, alkali-bearing, H-chondrite composition were conducted at ambient pressure with thre
distinct oxygen fugacity conditions (IW-1, IW and IW+2). Oxygen fugacity conditions significantly influence the compositions
of partial melts. Partial melts at IW-1 are distinctly enriched in SiO2 relative to those of IW and IW+2 melts. The silica-enriched,
reduced (IW-1) melts are characterized by high alkali contents and have silica-oversaturated compositions. In contrast, the silic:
depleted, oxidized (?IW) melts, which are also enriched in alkali contents, have distinctly silica-undersaturated compositions
These experimental results suggest that alkali-rich, felsic, asteroidal crusts as represented by paired achondrites Graves Nunat
06128 and 06129 should originate from a low-degree, relatively reduced partial melt from a parent body having near-chondritic
compositions. Based on recent chronological constraints and numerical considerations as well as our experimental results, v
propose that such felsic magmatism should have occurred in a parent body that is smaller in size and commenced accreting la
than those highly differentiated asteroids having basaltic crusts and metallic cores.

Figure caption:

Summary of magmatic conditions of achondrite suites in terms of degree of melting and fO2 (relative to IW). See [1] for
details.

Reference:

[1] Usui, T., Jones, J. H., Mittlefehldt, D. W. A partial melting study of an ordinary (H) chondrite composition with application
to the unique achondrite Graves Nunataks 06128 and 06129. Meteoritics and Planetary Sciences, in press.
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High-pressure polymorphs in Type 7 and 5 ordinary chondrites
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Most ordinary chondrites experienced shock metamorphism on their parent-bodies. Many kinds of high-pressure polymorph
occur in shocked ordinary chondrites, and their impact pressure conditions have been estimated based on a phase equilibrit
diagram. Ordinary chondrite is classified into petrologic Type 3 to Type 7 based on the degree of thermal metamorphism. The
parent-body of ordinary chondrite is expected to consist of Type 7, Type 6, Type 5, Type 4 and Type 3 from inner to outer
portions based on Onion shell model. Many previous studies have tried to estimate impact pressure conditions recorded |
Type 6 ordinary chondrite using high-pressure polymorphs. However, other Type ordinary chondrite such as Type 5 and 7 hav
been hardly investigated so far. A systematic investigation using all petrologic Types is required to reveal an impact history
on the parent-body of ordinary chondrite. In this study, we tried to estimate impact pressure conditions based on high-pressui
polymorphs in Type 7 and Type 5 ordinary chondrites.

Asuka 880844 H7, Asuka 880933 LL7, Yamato 790120 H7, Yamato 790960 H7, Jilin H5 and Bassikounou H5 ordinary
chondrites are obtained for this study. Preliminary optical microscopic observations reveal that all samples except for Yamait
790120 H7 and Yamato 790960 H7 include shock-melt veins. So, we focused our investigations on Asuka 880844 H7, Asuk:
880933 LL7, Jilin H5 and Bassikounou H5 samples. Both Type 5 and Type 7 consist mainly of olivine, Low-Ca pyroxene,
plagioclase, nickel-iron alloy and troilite. Although shock-melt veins occur in all samples, high-pressure polymorphs were not
identified. We expected that feldspars in and around the shock-melt veins become amorphous (maskelynite). However, Ram:
analyses indicate that only a few feldspar become maskelynite. It is expected that high-pressure and -temperature conditiol
were achieved during a dynamic event, and high-pressure polymorphs would be formed in and around the shock-melt veins onc
in Type 7 at that time. However, the high-pressure polymorphs would be back-transformed into their low-pressure polymorphs
again because high-temperature condition was retained even if after the dynamic event. Accordingly, it is difficult to estimate
shock pressure conditions recorded in Type 7 based on high-pressure polymorphs. We used only H type ordinary chondrite
a Type 5 sample. It is inferred that the parent-body of H type ordinary chondrite may be smaller in size compared to L and LL
Type. The duration of high-pressure condition during a dynamic event depends on the size of an asteroid. It is likely that the
duration of high-pressure condition on H type ordinary chondrite parent-body is very short so that a high-pressure polymorpt
could not form, implying that few high-pressure polymorphs form in H5 ordinary chondrite

F—U—F: E@aY RIA b, &M, Type 7, Type 5
Keywords: ordinary chondrite, high-pressure polymorph, Type 7, Type 5
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Effect of pressure loading path on PDFs orientation of planar deformation features (PDFs
in shocked quartz.
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“National Institute for Material Science (NIMS)

Shocked quartz is the most widely known and convincing evidence of asteroid impact. It is characterized by presence o
amorphous shock metamorphic microstructures, i.e., planar deformation features (PDFs). The PDFs are detectable by the opti
microscope as thin straight parallel lamellae, spacing less thaml@ommonly orientated parallel to rational crystallographic
planes of low Miller indices such as, (00011,01n}, {112n}, {1122} planes. Previous shock recovery experiments show that the
crystallographic orientations of PDFs (e.f1012}, {1013}, {1122} orientation) are formed at different shock pressure [Horz et
al., 1968; Langenhorst & Deutch, 1994]. Therefore, the distribution and frequency of PDFs orientations of shocked quartz can b
used to estimate average shock pressure, which is one of the most crucial parameters to constrain impact process and mechar
on the Earth and other solid bodies in the solar system.

The mechanism for PDFs formation is considered as local amorphization caused by the lattice collapse, on the shock fror
during shock wave passing through the quartz crystal [Goltrant et al., 1992]. The elastic instabilities in the shear modulus o
specific planes occur with shock intensity. Therefore, they should be sensitive to the pressure loading path especially to the mo
intense first shock.

However, previous pressure calibration schemes are based on compilation of different shock experiments with different shoc
loading path (i.e., single shock method and reverberation method) [e.g., Stoffler & Langenhorst, 1994]. In this study, we therefore
conducted a series of shock recovery experiments in order to clarify a characteristic features of PDFs for different pressure an
different loading path.

The shock recovery experiments were conducted in the National Institute for Material Science (NIMS) with a one stage
propellant gun. Start materials are natural and synthetic quartz crystals. The velocity range of flyer plate was 0.5 to 1.8 km/s
which produces peak shock pressure from 5 to 40 GPa for reverberation samples, and from 5 to 25 GPa for single shock sample
based on the impedance matching method. Recovered samples were mounted on epoxy resin. Orientations of PDFs we
measured with 4-axis universal stage (U-stage) microscope.

In our experiments, shocked quartz grains show PDFs under the shock pressure over 10 GPa. At pressure above 30 GI
grains are almost transformed to totally amorphous glass, but still remains their original crystal shapes (diaplectic glass). W
will compare the characteristic features of PDFs orientation distribution for quartz grains shocked both by single shock anc
reverberation methods, and also discuss the sensitivity to the two different pressure loading paths, and revisit the previot
pressure calibration schemes.

F—U— R @R, R, T2 TS (PDFs), B I S5
Keywords: shock metamorphism, shocked quartz, planar deformation features, shock recovery experiment
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Traces of water in lunar meteorite
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7 RAFHEIC X O [N E Nz A OEARRED S I SRS OFE R/ KE AR EFH OEMIZ R XN TE ST, 25700
MHEEKERIZ Lppbld FTH B EHEETI N Tz (BIZIX, Tayloretal. 2006, DT &5, HiIZERmH) 5NHICEH
ERETKICHBLIZIRIBETHS EEZONTE, LALBRATE., FY¥ VRV —18Ic&3VE— vy
ZHWIZAEBRN S KEHAXRT FUNCBWTEZEDIKG T OHEDPMIENTE D (Pieters et al. 2009 ¥IER
DRFCHBNTE, HORZ BRI AR U LA B % 7 Raitkih 5 46 ppmt DK E ST T AHFE
HEN (Saaletal. 2008 E7zRHEAD 51d 576.4 ppmd DEEKZ AT 2READREINTLS (Huietal. 2013,
THIE, BANWEEY I A M9 % ABA NWA2977h 51E, 0.771.7 w9 DZBSEE/KZ & D7 /3% A R
HENTWS (McCubbin etal. 201D, T DX I, FEEDOWIZEN B AICIIHEHEE TN TE L EICE  OKBEET
HTEMBEINTEIZLOD, EENTFHUIEZXZDRVEIRTH S, T HIc. HDOKICHET 2702 &£
WS AR LIzbDICT ES, HIEEBICOM T 250D Z/KEICDOWTIRIZ E A LGRS N TV, AR
zetid. (LR B IS EE S EAERD S AEERIC T~ 2 < IBFURIAOIEE D S S Lz L N TOA LAY - 1ZAN
WEED H BB 72 S RIS T BAMEE 5 B IS0 e it 2 FIO CHMIPAINEC RS B ISR O &7k B O #3872,

E ISR OME, COABGREREAEBITCRANVEE Y S A N7 I A NOMZHD ZHL LT RE N5
MRS NS, KREE 7 I A M1 mIEEDT Y AR FHEEL, THUIREDE X SR aTR 5 T T = >0
Wb AT E FE SN, Charlesetal(197D Ic&k2 &, HDX S HKICRZ LIEREETIZHEE 10 kmLL ETOHAHTE
MERTBERBEINTED, TOTLHhHEZOABARERTHER LIz eV nh b, E5I, M LEREICB W,
TOHENFTA b Z2ZEE T mOI Y ARFOER S Nz, WERBMIRICBS N TIE, AT A M 2582V R0
WRICEITEMHTH S 3= A PR T4 a/)N DD HRT S, 2D ehS, BAF A MIHBR L TORIEIER O
ZEDBEDOWHERICHRE T, ARFEOEM E WA %, I UDNESHICK B E— 7 OMMRENS, D) kit
DEHTA FEERIEIRAKTIOWMW, FTHB T EAHIAL Tz, HBR ETHEST 2 T4 1 FDOERITIZIIKDES L TH
D, GEEN20%ZHEA 2 EDIXTNTTIVAY KNS DZEFEAEFE E TN TS (Heaney and Post 1992 & 51,
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DIEHGERRIIKD KR EAMFH LIz L 2R L T b, SRIEFRREGEBLTREANWEE Y T A b O T EREREEY) T
HEMIE A, BOBXUEAZGE UTZBEBORNRIN AT 2110, SN B % Bk EOE saHiliZ2 544 % o
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Insight into the thermochemical state of the Jovian core from ab initio thermodynamic
integration MD
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The thermochemical state of the Jovian rocky core still remains unclear. Although the rocky components of the cores in ga:
giants are likely to be MgO, Si£and Fe (Guillot, 1999), reported melting condition are still limited up to "500-1500 GPa (Boates
and Bonev, 2013; Milloet al., 2015; Boucheet al., 2013), which are far lower than the Jovian core P, T condition (4 TPa and
20 kK) estimated based on the equations of state of gas materials determined by ab initio calculations (Nettedm&12),
primarily due to experimental difficulty. Thermochemical state (e.qg., solid or liquid) of these materials might influence the tidal
dissipation of planets and the mixing of the core and envelope. In order to clarify the phase equilibria, we have developed a ne\
technique for calculating free energies of liquid and crystalline states based on the thermodynamic integration method (Frenke
and Smit, 2001) combined with the ab initio molecular dynamics method.

We obtained the following new findings: (1) calculated density of the MgO,$i®mixture is found highly consistent with
the modeled Jovian core density, (2) although the melting temperatures of MgO andr8i@igher than the modeled Jovian
core temperature, the eutectic temperature is lower. These could serve for more detailed modeling of Jovian interior.
Keywords: ab initio calculation, thermodynamic integration method, Jovian core
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Investigation of organic matter in the matrix of Allende meteorite using FIB and compact
STXM
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Allende meteorite (Allende), which classed as carbonaceous meteorite (CV3), fell in Pueblito de Allende, Chihuahua State
Mexico, on February 8, 1969. Allende is composed of chondrule, Calcium-aluminium-rich inclusions (CAls), Amoeboid olivine
aggregates (AOAs), Fe/Ni metal, and matrix. Organic matters (OM) is contained in matrix phase, however, distribution of OM
in the Allende at the micrometer-scale has not investigated yet.

In this study, we analyzed a focused ion beam (FIB) milled thin section (approximately 150 nm) of Allende transected a
region of fine-grained matrix employing carbon X-ray absorption near-edge structure (C-XANES) spectroscopy using compac
scanning transmission X-ray microscope (cSTXM), which is installed to BL-13A at Photon Factory, high energy acceleration
research organization. The cSTXM analysis revealed that the thin section of matrix of Allende contains c-rich grains, the C-
XANES spectra were obtained from eight of these grains of which are similar to Allende’s insoluble organic matter (IOM)
reported by Cody et al. (2008). Some of eight c-rich grains has exciton peak of the diamond (288.6-288.9 eV). Existence o
this peak indicates the possibility that nano-diamonds were contained in these grains. In addition, one of the c-rich grains ha
possibility of contain of C-N bond (nitrile or heterocyclic imine). As to diffuse OM, distributing like vein, whose C-XANES
were carboxylic rich OM compared to grains. Diffuse OM was investigated in CM and CI chondrites by C-XANES, whose
compositions were mainly labile and low molecules OM and which was carboxylic rich OM was reported by Le Guillou et al.
(2014). However, C-XANES of diffuse OM, was investigated in this study, was different from already reported. This difference
caused from the difference of empirical temperature between CV, Cl, and CM.

From these results, OM was existed in matrix phase as small grain and diffuse OM. And cSTXM measurement was reveale
that speciation of OM. Grains have IOM-like feature, and possibility of containing hano-diamonds and C-N compounds. Diffuse
OM is carboxylic-rich OM. As to the future work, existence of nano-diamonds and C-N compounds should be confirmed by
TEM observation and N-XANES, respectively. In addition, metamorphosis of OM between OM and inorganic minerals when
thermal denaturation should be investigate using cSTXM and Raman microscope.

Keywords: Allende meteorite, Scanning Transmission X-ray Microscope, Organic matter, Focused ion beam, Carbon XANES
Characterization

1/1



