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Fig.1. Procedures of the target preparation based on the powdered- standard method.

2.2 FEFRURURIA & MRURAAE 8 R 4R B1 TE SR

LFEIFIHBRG Y R, T3k, S04 - E B e EomZ ~ Y 7 Z3BHZxF L Tl &=
TTEND ORI — 7 PEHEEREZE L, F72F D pileup 72 £ D artifact D HBE D=9, ﬁﬁ
DEITLEIIHT DIEERIEFITEN - T2, FD X spectrometry ZF|H 3 5 08 FiE 03
DRETHY AL \E’Eiik@iﬁi%ﬁﬂq LETEREZRET ORLENH -T2, Lﬁ)bi@l—lﬂﬁﬁﬁ)
T IEIUSH B RNEN D . F D X 9 7 PIXE I ARHZR BB O Emanas Lz, #ilziE
L 7RO P HEERGE 70 VT HESRIREE DS 66% LA ETH Y | OB ILREDKELFE LBl E
Tz, FE8RP ORI ORTE L RETH - 72, FrICEkE2 2 BICE TREHIERL 7, B
BREFERREIDOZ < 2 5D, EFICBWTHAM - mEK - s EoieHoxt LT, 2275

148



NMCC 24 2017

FROT- DI OB/ ITHRT DIEE - FENSEA L T,

Fox X, SEEDREBEEICBIT A2 EROWIGHEEZFIHA L, FFEDOTLENSL D XHE—7 DI
U, MR OBEZ M ESE D TRERIRIUA ] ZBR%E L7z 3537, ERRFETLENLOE—2
ZHHT U D 72 DT BWINADIE S 6 10 mg/em? LA EMBEZ 720 | Z ORI O 728 K~Mn
FCOGWERENET D, ZOXMKRE L THREDT T AF v 7 RIUAE &BIFEAZFH L, 77
AF v 7121E 2~3 mm @ hole %, &JEMEIZIL 100 pm £ £ @ pinhole % %81} 5 MR ER G &
polz, ZTOWIKIZ K Y | AT MLVORFERICE N T —REKELHH Z LA TE 5, Fig.2
(2, BREARGEBHI T 2 BB IUR DR 1E & Z D 227 bV ETOREE 7T, sBHIHIED
HFREMTH Y | a) 1TiEH O 500 pm-Mylar WIAIZ L VG SRS O, b) AARFERRILA Z v
THELNTZLDTH D, HHORINAKTIEZ, Fe B'—7 L XED A NLT v 7T DI E~T
FNVF—FHIR TNy 7 7F 7 K (BG) BEML, 2~3 DILHEDE—7 L pileup peak DA
BESNDD, BRI Z WS & Fe B — 7 #EZ QKR L 5 Z LN TE, BT R/LX—iH
WICBIT5BG: 7T —F 777 bRFELLBA L, ELHKRICAT2REN 2HkESNT, =D
fEE, Z< OEILKERGIDHTICATREE 2o T2,

100000
3
a) s Ep =29 MeV
10000 =g with a 500 pm Mylar

2 1000 '
C L crgrnmnm i el v e o R R R R R e R e e
@
e
o
3
£ 100
S T Lmmmn N i ot s e e e o]
o
o

10

Channel number
100000

Ep =2.9 MeV

10000 with a special absorber

100 pm Mylar  pinhole (200 pm)

1000 A X

100

Counts/Channel

10]..

Channel number

Fig.2 The effect of a specially designed absorber using a sample of a river deposit. These spectra were obtained with an ordinary 500
um-Mylar absorber (a), and with a specialized absorber for iron-rich samples (b), with the structure of this absorber shown in
the figure.
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Fig.3 Transmission curve of the specially designed absorber used in Fig. 2-a).
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Fig.4 Elemental concentration in hairs taken from Chinese people suffering from fluorine poisoning (n=150), those suffering from
arsenic poisoning (n=91), and healthy Japanese subjects (n=491).
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Fig.5 Spectra of two very small fragments (around 200 pum in size) intermixed in a sugar product.
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Fig.6 Elemental concentration in hairs collected from an otherwise healthy Japanese person over five years. The average values for

healthy Japanese people (n=491) are also shown in the figure. The mercury concentrations in the subjects were nearly 10 times
higher than the Japanese average.
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Fig.7 Elemental concentration in the water being drunk by the person whose hairs were analyzed in Fig. 6. The mercury
concentration was 0.0376+0.005 mg/L, which is 10 times higher than the average value of 318 ground water samples collected
at the foot of Mt. Iwate.
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Abstract

At Nishina Memorial Cyclotron Center (NMCC), a large number of studies in various
research fields have been pursued under nation-wide common usage since 1993. One of
the features of NMCC’s PIXE is the performance of many problem-based studies in
order to determine effective measures against a range of issues. Various samples must
be quantitatively analyzed quickly and accurately to cope with environmental issues.
We have developed several original methods for analyzing a variety of samples with
good sensitivity. Specially designed absorbers were developed for sensitive analyses of
samples composed of heavy elements. In addition, a powdered- internal- standard
method was established for the accurate quantitative analyses of powdered samples
whose matrixes are heavy elements. The standard-free method for bio-samples allowed
us to quantitatively analyze untreated samples, micro samples of nearly 1 [Jg, and live
bio-samples. We have been tackling a number of environmental problems in many
countries in Southeast and East Asia using these original methods. We also wrestled
with environmental problems caused by the massive tsunami that struck the Sanriku
district of Japan in March 2011.
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