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The magnitudes of interfering nuclear reactions in neutron and photon activation
analyses (NAA and PAA) were assessed, and the corrections for the interferences were
applied to the elemental analyses of rock and plant samples.

This dissertation consists of following five chapters. In the first chapter, the
quantitative assessment of the magnitude of interferences, which are due to (1) fast neutron-
induced reactions, (2) uranium fission, and (3) (n,y) reactions of other target elements in NAA
is described in terms of interference factor obtained by irradiating samples together with
high-pure reagents at two sites with different neutron spectra and fluxes of Kyoto University
Research Reactor.

In the second chapter, presented is an investigation by activation method of the beam
profile of bremsstrahlung from the 40 MeV electron LINAC at the Kyoto University Research
Reactor Institute, which had not been used to PAA before the present study. The magnitude
of interferences from secondary neutron-induced reactions under some irradiation conditions
were quantitatively assessed.

The remaining chapters concern the applications of NAA and PAA to geological and
biological samples. In the NAA and PAA, corrections for the interferences were applied.

In the third chapter, determinations of up to 40 eletents in six Korean geological
reference rock samples by NAA and PAA at above-mentioned reactor sites and LINAC are
described.

In the fourth chapter, NAA and PAA were applied to determinations of 25 trace elements
in 32 spices of 18 species and 16pulses of § species originating from different localities
of the world, in that the concentration levels, their variations and the correlations of
the analyzed elements in these samples were investigated.

In the fifth chapter, analytical results by NAA for 30 elements from a limestone Stratum across
the Permian-Triassic(P-Tr) boundary layer in China are described.The depth profile of elements
was found to indicate a sudden change of elemental and mineral composition across the P-Tr
boundary. Iridium anomaly , that would be an indication of a meteorite impact , was not observed.
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REBHMIZHERLATNS., —F, SHFIEEHRZIP->TVEIY, EENITEIFSOES N
FLHLRTWAEIE 2., BRERL, FNTROREFFTHEERIUVUBHAAONEIZIL-T
FHFESERBZOT, BIRRIZL - TEEZEBSERTIFEN—FH TN L L, ABD
AFRERIEI o THLEDLINLTHD. £I T, TR CRRBREREFIFERTKURRD DB
ZHEFFKURZEN, EEBRIVHEDRBCBI A ERICOFSDERMFTEET- .
¥ 7, KURRIRBRBE N TWAEFHLINACEZ 1 THEFHHALSITPAANEAT 2 Z L 2K
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% 1ETIE, NAARBWTKURD 2 2DEAZZBHFEEE, ERERVCHEYLBEFEIERICO
WTIHEBERIEDRS Y EEBMITTHLE. FTOLDRERTERVGERTHKFEINThOEHME
SEPUBEERB L LV ICBH L, EETREMERISE LR EEEORSEREIINT
ETEEMNERE»LE L2 OO, interference factor (N EBZL THFEORKEI 2 ERBIT
SEME L e, FEHFERTIE, KO3HOREBLTHEETo/<. (DEFEFICLSZ0,p), L KEIZ
rI315%E, QORBFRETNIVIVOESBERIERLDE, Q) BEMITKUADTEDOMN, YK

EREE»LDBETHS.

DWW TIZKURDIELZIEWEBH AL (pn-2) & EPEFHRD B2 WRERERBFA(TC-pn)O
OONELZBEEIBTOEFENAEXIDEVICDOVTIMAL 4, Fig. 1LI3BEAR R OHEYEN 2
ZAZHOREILZFE-> TR N LI L BCHERIGHESTIEELZRLLLDTDH S,
HEHABTRIMg OERICHTBAID (n,p) Kit (IF=1/5.8) RTAIOERICIT 5Si0
(n,p) KIS (IF=1/230) HEBBICHMLTHFSHAEL, ZOEFVREZAZWFAEE~2HE
BXU1-3%Thol. HUHARTRAIOZRICHTEPD (n,a) Kt (IF=1/670) OF5
bikx<, Bowen's KaleDXdPHBWLEATIS% o/, F/FellM L TCoMHFZ
AP TIRCon (n,p) RIS (F=1/13) ik 3F5EMEATE L2,

QDY F v OESTEFD» L DFESIFLRETRKIIR L Tikls, Ce, NdTHFEIKREL, K
BTy S RERE VR E(R-2) TIXCeONdDEREIZR L TIO%RBEF S Lz, Laidiksy
B R B E(Ba) (L BB 12.75 ) 5 DEEIC LI IMOARABE L 2D, AEETD
BHEME L IEFENESEEL 23D, 4BUANTRFESISRUTThHok. FLETHR
LIAMZ R D BEKRY D S OFENKE VI Mo, RuTRIFEIZFhEFNI11,1.75,0.16TH-7. Z
NEIEARPTREEDESVBI0%L LB ASHEILRAZLEHLOND. BaTiIESRER
EETHIVCRUCEBAVRE yROZ XNV —PBERERLZHERMBITT L TI%EE, JR-2
TN 2 EHS L.

BHZ DWW TiE, CeRPLuNERIZH L TRYbDn,)RISEREZHE TH 2 7YD, YR TN ENE
ByBOZINF—LETW3, ZVRERBEELRALLORELTIEDEROBEFLRS.
CeRLult T 3YbD( KRG LB HFILERRBOBE, 2-6%Thok.

% 9 ETIZPAANBHIZ AV 72384 OKURRI-LINACO#HEE, FOREOHERIGICOVWTEE D
7. BERTMEEFREHBRARCER LI —ADT DT 7 4%, AUNLAIRURY =
FULUERFOE—LATHEHLEE, A A=V 7 U — b, XMUEHRHB CTARBSELZIE
LTCHR, P—ARBESHREZ TRERSmmOAKT, BHEOHH KD E2ELICEN T 2E
IR -TWz, ZOLINACOHME L, E—LDKREIRPBHI XN —REETHICHAET D
LRI TERVHBPAART Y I +5 7 HEMHBROBETHIZ LBBDLN. LrL, B
HOBIZ-RBIZEETAFHFREEISBEVWEYD, FHEFBEEFEZRIGHPEZ Y, W22
DREBIZBVWTEEDHE L 2o, BITMgD E & [®Mgly,p)*Nal iz 3t 3 3 ®Na(n,y)*Na K &
[IF=0.19-0.2] 3 X U YAl(n,a)*Na K k& [IF=0.002-0.003] & , Fe @ T & [*'Fely,p)*Mnl iz 3t 3~ %
SMn(n,y)*MnR G (IF=8-16]3 1 F L e o7z, ZOHFEOEA WL, SHARB CRIMOERMBITH
LTNad515-40% LAl 5 1-2%, FeTiX15-75% Th o7z, —F, HBRE TIEIMgDFES, B
EXTHETHBNa, AT TAMELBBENZDFEEDOKRE ZX1%UT TH o722, FeTiIMn/Fe
HBEOCOTERMD2 -6BF5 L, IERLZREITRBETFRZENNT 2 DICEHEEC
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Fig.1 Contributions of fast neutron-induced reactions for Mg results in GSJ sedimentary
reference rock samples (left) and Al results in biological reference samples (right).

- on met | By 3 ” E “"‘(?."
’ B © { r=079 10180
st Ja-) 8d-t
1659 10 ==
N & 9% A1 o
100 s g Oonios-3
O o4 1 =) T iHe-Y
& ot
o ] X 1 .t
€ 0 ° Q 1 € r on emeiedy " ipinges
8 b4 X 2 O O
3 . < o =
> ofirie 3 K] £ %
@ o kJ -
3 Hop wo &
- M
b L —tn 0.0
o ' FE —% 4
1k -
E t e
b 0.001 e
t 1
]
o1 . e Laas 6.0001
100 1000 10000 100000 1 10 100 1000 10000 160000
Calppm Al/ppm

Fig.2 Elemental correlations in the spices (closed curcles) and pulses (open ones).
Date for representative GSJ reference rock samples(half-toned ones) are also shown.
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Fig.3 Abundance profiles for representative elements in Selong P-Tr boundary Layer.
The elemental profiles were classified into 4 groups.
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