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Elemental abundances for meteorites by using prompt gamma-ray analysis
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Abstract

Evaluation of Cr and Co abundances for geological rock samples was performed by analyzing chemical reagent samples
for Sm and Gd. Peaks at 749.09 keV for Cr and 277.161 keV for Co are spectrally affected by Sm and/or Gd. It is hard to
determine Cr and Co abundances for most of geological samples except for dunite. Fourteen elements abundances (B, Na.
Mg, Al, Si, K, Ca, Ti, Cr, Mn, Fe, Ni, Sm, Gd) of Northwest Africa (NWA) 10962 were determined by using prompt
gamma-ray analysis. Based on elemental ratios, NWA 10962 belongs to HED meteorites. Nickel abundance for NWA
10962 falls in the range of howardite, implying that the metal phase of NWA 10962 extraneous origin.

Keyword: Prompt gamma-ray analysis, elemental abundances, HED meteorite, NWA 10962

1. [XL®HIZ

FEASCHIER DA A DR RIL, KGR ED
TER, FERIKTOKRIGECHELEBRRZ B 52T
LI MBEIRERTH D, HERO AT IZHRT,
FEAFREHT, OTICHWA Z LD TE L &ITEY A
HD, TORED, LVEL OTENERE - BFEE
TEBMREROIENFEND, 2D X 5 RERIC
I 2 BILD HHEIIEHE S ATE TH D, EH sy
HriEOHC, BIZEH o~ fotmikix, a1k
BHE TR HRT, 7 F v 7 AR, it
ST, WY AR EIFEERIC X v BE L7 3R o i 6E
RO NN 7 7T RERBREIZRY, FHK
WAMCER B Z LR TE, BIRT U~ BONTET
R U7 & B2 5 0T B Tt 5 Z &0
WHeTH B

BB AT >~ AT, P 2FR< BB o LM
#r# (Cr, Co, Ni, Sm, Gd 72 E)DEENAIHETH 5.
S bz, fthogir ik (Bl z1X, ICP-MS 72 &) Tix
EEE R EEEASS Z ENEE LV, H,B,S,Cl 72 &
LEET DI ENTE D, AARETO Cr < Cold,
FEATEZE DR AL 7-DIlibh 5 THE TH D
2, BB o~ BRI Lo TRk b s AR
B Cr 2 Co DML NE TITHE ViThb T
WU, HPE BT A A3 K Z 0 Sm R° Gd 1%, [R
ABHZ T, HaETcE{EEns, D
-0, AARET D Cre CoBE A Kb AHF, Sm <
Gd 7D A7 MAFWE L0 210902, A
Tl Cr=° Co R E N 7p 2 K UE S A3kt 2 VT
BIZ T o~ airiE TR o5 Cr & Co DIEDFAT
EITHOZEHHWE Lic, 20%, S0 - HAEFN
IZ HED [EAE 243 ST 5 Northwest Africa
10962 O ItHEAL Z KD fthd> HED FEA O ItEFA K
LHARBZLIZEY . ZOEA DR A D
MNCTHZEEAHE LT,

#shirai-naoki@kanagawa-u.ac.jp

2. EE&

2.1 B

AW TN W TR S AR E, A ARE
FHA AT CYERL S U7 JB-1b, JB-2, JB-3, JA-2, JH-1, JP-
1 REHE AR CER X172 AGV-2, BCR-2,
BHVO-2, BIR-1a, DNC-1a, DTS-2b, GSP-2, W-2a % |
Wiz, 2B OEARENE D b Cr & CoENE L,
Sm & Gd MKV Allende FEA & 4HTIC A=,
Sm & GAd B DALY MLFPEZHRL DI, F+
NENOFEAERK 2 ARICTH T L, Thailkle L
720 Cr & Co DEREDT=HOIZ, TNENDEEEE
B L7z, NWA 10962 [3IA @R IR 72\ R4y %33
WLT, Thailkkte Lz, Thenoieizm >
b F L AT vk Te b Ly 7 4 LV ARIZAN
77

22 FRE

T, BRI ZCB M 3 507 (JRR-3)
FERAR— VN O RIS o ~ o irisiE 2 v, 5 2
R PR T-BR S U722 28 S B3 T >~ &2 E LT,

3. MREEE

3.1 Cr

Cr DEEIZIL 749.09keV B — 7 Z /2, Z D Cr
D749 keV =212 Sm & Gd B DAY [+
WaEZITTWDZ & aER LTz, 439.40 keV @ Sm
v'—27 L 181.931keV O Gd ¥'— 7 # AT, Sm &
Gd O DAY NIVFORIEZITR -7, B>
T TH D JP-1 & DTS-2b 1L, Sm @ 439.40 keV
v— 27 L Gd ® 181.931 keV B— 7 25 HH /e ds
ST=DT, AT "IV FEORIEITI TR - TRV,
fhooE Y B Tl 749.09 keV @ Cr E— 7 1%
B Eh7eho7-, Allende FEA TiX, Sm & Gd O
AR MVFWOEGIE, ENEN05%E 1.2%T
& 7=, JP-1, DTS-2b, Allende [EA @ Cr DEIL, %
NENOME & BDW—8 &R LT,



2022 R H AT SIWFFEBHFE A -

[22027]

32 Co

Co DE&ITIX, —FIRENE 277.161 keV DB
— 7AW, ZOE—2712iX, Gd D AT h LT
WaEZ T WD Z EaiER LTz, Cr D 749keV B'—
7 LU X, JP-1 & DTS-2b IZi%, Gd 7>H D A
X7 MW ORIEIF TR > T ey, Co JREN
50ppm UL ET&H %55 Ak JH-1 & DNC-la) TD
Gd 725 DAY FIVTHEDOFERIL, 50%EE TH
ST, MEEEZEIL, 30%FEE 7223, JH-1 & DNC-1a ©
IOMTEIE, SCHME & —B L7z, ikl Tix 70%L4
ETHo7z, Allende FEAIZIBWT, Gd /26D AR
7 AT BOEEIX 15%RETHY | 55472 Co
OAEX, SCkfE & BV —Ba R Lz,

3.3 NWA 10962

B3& 7 > < B3 ATiRIZ L 0 | 14 563 (B, Na. Mg, Al,
Si, K, Ca, Ti, Cr, Mn, Fe, Ni, Sm, Gd)7E &7 5 Z &)
TE 72, NWA 10962 © Mg/(Mg+Fe)kt & Cr 21,
Fe/Mn Lt & Na/Al He7 5 NWA 10962 1% HED &4
WSS Z EnbhoTn, £ NWA 10962 D
Mg/(Mg+Fe)tb & Ti iR IX, R —2 71 MA
HADOEDOHPFANTH -7,

NWA 10962 1T EIZRIE A E A2 & A, K 1%4
BHEZET, @EMEZ2—7 74 MEAIL,
EET 92023 X° Camel Donga (213, @B %< &%
NTWBEHESRTWAB4 EET 92023 né R
FRIE, P E R TH Y . Camel Donga D4 JEFH
X, FBRER ETOBETKSICEDbDEEZHNT
W%, NWA 10962 @ Ni % (139 ppm) %, EET
92023 (1190 ppm) &£ ¥ K< . Camel Donga (<40
ppm) & ¥ HE, NWA 10962 @ Ni OfE L, AT
24 NEAOHPHNTH S, Ni BES, NWA
10962 D&JRFHDHE K AR TET D T E N TN,

HeRTHEREZRDD ZLICLD ., NWA 10962
DEFF OB ZA LN T ENTE D,

SE Xk

[1] M. Ebihara and Y. Oura, Chemical characterization of the
extraterrestrial material returned by future space
mission: an application of nuclear activation methods,
Adv. Space Res., 34, 2305-2310, 2004.

[2] M. P. Failey et al., Neutron-capture prompt gamma-ray
activation analysis for multielement determination in
complex samples, Anal. Chem., 51, 2209-2221, 1979.

[3] A. Yamaguchi et al., Petrogenesis of the EET 92023
achondrite and implications for early impact events.
Meteorit. Planet. Sci., 52, 709-721, 2017

[4] H. Palme et al., Camel Donga: a eucrite with high metal
content. Meteoritics, 23, 49-57, 1988.

#shirai-naoki@kanagawa-u.ac.jp

B BN TERE FERAS iR L (R 7E
i ILRINEGE R



