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Frontline in superheavy element study using a gas-filled recoil ion separator 
MORITA, K., MORIMOTO, K., KAJI, D., HABA, H. 

GARIS  

 
 

7 (IUPAC)
(IUPAP) (JWP) [1]

(113 )
Nihonium ( ) Nh public review

  
 

  
1 2001 2015

GARIS
(RILAC) 208Pb 209Bi (

)
GARIS

( 1 )
2003 113

RILAC
70Zn 209Bi 10

576 3 278113
[2-4] RIBF 2007

2009 248Cm+23Na 266Bh [5]

2012
3 262Db

258Lr

[4]

fb

2015 12
31

[1]  

2S01 
 

 
1. 113 :

: : 
GARIS :GARIS-II  
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2007
GARIS-II  

106
[6]

48Ca +248Cm 296Lv*

293,292Lv [7,8]  
GARIS-II

[9] 1989 GARIS
GARIS 1.5

(Bρmax=2.43 Tm) …
2009 RILAC

2016 1-2
48Ca+238U 286Cn*

112
2016

8
GARIS-II

2 (

)

GARIS-II 19002005( )
15K05116( C)  

[1] P. J. Karol et al., Pure. Appl. Chem. 88, p.155 (2016).  
[2] K. Morita, K. Morimoto, D. Kaji et al., JPSJ 73, p.2593(2004). 
[3] K. Morita, K. Morimoto, D. Kaji et al., JPSJ 76, p.045001(2007). 
[4] K. Morita, K. Morimoto, D. Kaji et al., JPSJ 81, p.103201(2012). 
[5] K. Morita, K. Morimoto, D. Kaji et al., JPSJ 78, p.064201(2009). 
[6] J. Even et al., Science 345, p.1491 (2014).  
[7] K. Morita, K. Morimoto, D. Kaji et al., RIKEN Accel. Prog. Rep. 47, p.xi (2014). 
[8] D. Kaji, K. Morimoto, et al., RIKEN Accel. Prog. Rep. 48, p.69 (2015). 
[9] D. Kaji, K. Morimoto et al., Nucl. Instr. and Meth. B317, p.311 (2013). 

2. GARIS-II
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Gas Phase Chemistry of Superheavy Elements
(GSI Helmholtzzentrum für Schwerionenforschung, Darmstadt, Germany) 
Alexander Yakushev 
 

 
Long-lived isotopes of superheavy elements (SHE) with atomic number Z 

via fusion reactions between heavy actinide targets and neutron-rich projectiles at a rate of single 
atoms per day or per week only. Investigating the neutron-rich SHE nuclei using rapid gas-chemical 
separation and subsequent on-line detection provides an independent chemical characterization and an 
alternative separation technique to electromagnetic recoil separators. The highly efficient separation of 
Hs in the form of HsO4 is an impressive example for such studies of the nuclear reaction mechanism 

recoil separator promises extremely high sensitivity due to strong suppression of background from 
unwanted species. The use of combination of two separation techniques, physical pre-separation and 
gas phase chemistry opens the possibility for investigating new compound classes of superheavy 

 
Electron shells of SHE are influenced by strong relativistic effects caused by the high value of Z. 

-
rnicium 

(Cn, ele -like due to the strong relativistic 
stabilization of the closed-shell configuration 6d 7s  in Cn, and the very large spin-orbit splitting in 
7p AOs resulting in the quasi-closed-shell configuration 7s 7p  

gas-chromatography studies on Cn have, indeed, revealed a weak metal-metal bond formation with 

on gold was inferred from first experiments performed by the PSI-  

 
Schematic drawing of the TASCA-COMPACT2 set-up used for the gas chromatographic 

investigation of the volatility of Fl and its reactivity towards Au.  
 

2S02 
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n on gold was 
performed after the pre-separation with a gas- Two COMPACT detectors 

Two decay chains, one from 
were deposited on gold at room temperature. This result is indicative for the formation of a 
metal-

at TASCA. The newest data will be presented. 
h

-
um has one unpaired 7p  electron, and therefore should be much more 

experiment on nihonium chemistry at TASCA will be presented. 
The new compound was recent 6  the first 

organo-metallic compound of superheavy elements. Sg atoms were pre-separated in a gas-filled 

transported to COMPACT detector. The adsorption behavior of Sg(CO)6 was studied by gas-solid 
chromatog  
 

 
 Dvorak et al., Phys. Rev. Letters 97  
 ., Phys. Rev. Letters 100  
 Ch E. Düllmann et al., Nucl. Instr. Meth. A 551 –  
 Ch.E. Düllmann et al., Radiochim. Acta  97 -  
 A. Türler and V. Pershina, Chem. Rev. 113  
 K.S. Pitzer, J. Chem. Phys. 63  
 V. Pershina et al., J. Chem. Phys. 131  
  et al., Angew. Chem, Int. Ed. 47 -  
  et al., Radiochim. Acta 98 -  
 A. Semchenkov et al., NIM B 266 -  
 A. Yakushev et al., Inorg.Chem., 53 -  
 Inorg.Chem. 51 -  
 Science 345 . 
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Discrepancy in the Periodic Table appears at element 103; the Periodic Table of elements might be 
restructured 
SATO, T. K. 

103

 
 

103 (Lr) 1961 A. Ghiorso

Lr 1
1

Lr
Lr

 
Lr s p1/2

d f

s p1/2 d f

7
 

Lr (Lu)
[Xe]6s24f145d1 [Rn]7s25f146d1

Lr 6d 7p1/2

[Rn]7s25f147p1/2
1 [1]

( ) Lr

40 Lr ” “
 

Lr
(IP1) IP1

Lr

IP1  

IP1

2S03 
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IP1

Lr IP1

[2]  

63 MeV
(11B4+)

(249Cf) Lr
256Lr(  27 )
256Lr

Lr IP1  
Lr IP1  eV

1
(Tb)

(Yb) IP1

Lu
4f

9 Tb 4f
Yb  [Xe]6s24f14 Lu

IP1 Lr
IP1 Lr Lu

Lu Lr
 

Lr IP1

[Rn]7s25f147p1/2
1 4.963 ± 0.015 eV

Lr
7p1/2 Lr p

p
13 IUPAC d

d
Lr  

Lr 100
Lu Lr

(Sc)
(Y) 3

IUPAC( ) Lu Lr
[3]  

 
[1] J. P. Desclaux & B. Fricke, J. Phys., 41. 943 - 946 (1980). 
[2] T. K. Sato et al., Nature, 520, 209-211 (2015). 
[3] E. Scherri, Chem. International, March-April 22-23 (2016). 

 
IP1
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Developments of the chemical experiment methods for rutherfordium: coprecipitation and observation 
of equilibrium in extraction reactions 
KASAMATSU, Y.

 

 
7

104

104 Rf

Rf Zr Hf Th Rf

Rf

1

Zr Hf

Rf

3S01 
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(δ)
57Fe δ
(SCO) SCO
δ (ρ0)

s
δ(237Np) Np-

(i) SCO-on/off (ii) 

d6 (HS) (LS)
HS(S = 2)-LS(S = 0) SCO

SCO
[Fe(NCS)2(pyridine)4]

SCO SCO
(SCO-on) LS HS SCO (SCO-off)

HS
SCO-on/off

11 SCO-on 7
SCO-off

[Fe(NCS)2(pyridine)4]
HS LS

SCO-on/off

Hartree-Fock
0 25 %

10 % Hartree-Fock
SCO-on/off

LS HS

Fig. 1 [Fe(NCS)2(pyridine)4]

3S02
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Fe-N Fe-pyridine (Fig. 1)
Fe-pyridine SCO-on/off

(MA)
(Ln)

MA/Ln
MA Ln f

151Eu
237Np MA

Am, Ln Eu
δ ρ0 δ ρ0

Eu, Np 10
Hartree-Fock 50 % Hartree-

Fock ρ0 δ(151Eu), 
δ(237Np) Eu, Np

Eu Am
(R2PS2H)

f Eu
Am 4f(Eu) S

5f(Am) S
(Fig. 2) f

Am/Eu

d, f

[1] M. Kaneko, S. Tokinobu, S. Nakashima, Chem. Lett., 2013, 42, 1432-1434.
[2] M. Kaneko, S. Nakashima, Bull. Chem. Soc. Jpn., 2015, 88, 1164-1170.
[3] M. Kaneko, S. Miyashita, S. Nakashima, Dalton Trans., 2015, 44, 8080-8088.
[4] M. Kaneko, S. Miyashita, S. Nakashima, Inorg. Chem., 2015, 54, 7103-7109.
[5] M. Kaneko, S. Miyashita, S. Nakashima, Croat. Chem. Acta, 2016, 88, 347-353.

Fig. 2 [M(Me2PS2)3] f

M=Eu M=Am
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Development of nondestructive, position-selective and multi-elemental analysis method with negative 
muons 
NINOMIYA, K.
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ICP-MS
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Isotopic fingerprint analysis
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Accumulation Process of Radiocesium for Koshiabura(Acanthopanax sciadophylloides)
NIHEI, N., OHTE, N., TADA J., KUROSAWA T., NEMOTO K.
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A chemical behavior of cesium in substrates for cultivated Shiitake 
MURANOI, T., KINO, Y., ITABASHI, Y., NAKAJIMA, T., KORIYAMA, S., KIMURA, E., 
SHIGIHARA, T. 
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[1] Martine C. Duff, Mary L. Ramsey, J. Environ. Radioactiv. 99, 912-932 (2008).
[2] , 5590194 (P5590194), 26  

[3]  http://www.kinokkusu.co.jp/saibai/saibai.html
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Estimation of Sr-90 and Cs-137 contamination in habitat of cattle by measuring of 
radioactive concentration in teeth. 
KOARAI, K., KINO, Y., NISHIYAMA, J., TAKAHASHI, A., SUZUKI, T., SHIMIZU, Y., 
CHIBA, M., OSAKA, K., SASAKI, K., FUKUDA, T., ISOGAI, E., OKA, T., SEKINE, T., 
FUKUMOTO, M. and SHINODA, H. 
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Time course change in Sr-90 concentration in hard tissues of cattle suffered from the Fukushima 
Daiichi Nuclear Power Plant accident  
NISHIYAMA, J., KOARAI, K., KINO, Y., SHIMIZU, Y., TAKAHASHI, A., SUZUKI, T., CHIBA, M., 
OSAKA, K., SASAKI, K., FUKUDA, T., ISOGAI, E., OKA, T., SEKINE, T., FUKUMOTO, M., 
SHINODA, H. 
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[1] Williams, R. A. D. & Elliott, J. C. Basic and applied dental biochemistry 2nd ed. 32–33 
 (Churchill Livingstone, 1989). 

[2] Brown, B et al. Postnatal tooth development in cattle. Am. J. Vet. Res. 21, 7–34 (1960). 
[3]  et al. . (2015) 
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Depth-profiling of 90Sr concentrations in soil at Kawamata Town, Fukushima Prefecture  
SUZUKI, A.,ZHANG, Z.,NINOMIYA, K.,YAMAGUCHI, Y.,TAKAHASHI, J.,ONDA, Y.,SHINOHARA, 
A.
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Autoradiographs and 129I/137Cs ratios for atmospheric particular matters collected just after TEPCO 
FDNPP accident 
OURA Y., EBIHARA M., SHIRAI N., TSURUTA H., NAKAJIMA T., MORIGUCHI Y., OHARA 
T., NAGAKAWA Y., SAKURAI N., HABA H., MATSUZAKI H. 

129I/137Cs

[1]J.Nucl.Radiochem.Sci.15,15(2015). [2]  1A08. 
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Relationship of radioactive materials with radioactive particles at the northwest area of the Fukushima 
Nuclear Plant. 
SATOU, Y., SUEKI, K., SASA, K. 
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Study of depositing and eluting behaviors of radioactive materials discharged by severe nuclear 
accident to forest vegetation 
ZHANG Z., NINOMIYA K., YOSHIMURA T., HURUKAWA J., SHINOHARA A.
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Precise measurement of the half-life of 48Cr 
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Search for the photons from the low-lying isomer 229mTh collected as recoil products.
YASUDA, Y., KASAMATSU, Y., SHIGEKAWA, Y., TAKAMIYA, K., OHTSUKI, T., 
MITSUGASHIRA, T., SHINOHARA, A.
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γ
[2]

γ
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6 h 229mTh [3]

229mTh 229mTh
[4] 233U
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[1] B. R. Beck et al., LLNL-PROC-415170 (2009).
[2] L. von der Wense et al., Nature 533, 47 (2016).
[3] X. Zhao et al., Phys. Rev. Lett. 109, 160801 (2012).
[4] Y. Shigekawa et al., Rev. Sci. Instrum. 87, 053508 (2016).
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Cross Sections for Cosmochemically Important Elements bombarded with 80 MeV 
Monoenergetic Neutrons 
NANBU, A., NINOMIYA, K., SHIGEKAWA, Y., TAKAHASHI, N., SHINOHARA, A., 
SEKIMOTO, S., YASHIMA, H., SHIMA, T., HAGIWARA, M., IWAMOTO, Y., SHIBATA, S., M., 
W., CAFFEE, NISHIIZUMI, K.

80 MeV

2

50 MeV
2 [1][2] 80 MeV

80
MeV

80 MeV Li(p,n)
TOF 0° 25°

0° 25°
80 MeV

10 (C, N, O, Mg, Al, Si, K, Ca, Fe, Ni)
Ge γ

0° 25° 80 MeV
55

Ni Co
1

[3][4]

 

[1]J. M. Sisterson et al., Nucl. Inst. Meth. B, 240 (2005) 617-624
[2]K. NINOMIYA et al., Proc. Radiochim. Acta, 1 (2011) 123-126
[3]R. Stueck, INIS, 1 (1983)
[4]Y. E. Titarenko et al., Phys. At. Nucl., 74 (2011) 573

1B03 
 

 

1 Ni Co  

- 40 -



70Zn(d,αn)67Cu 67Cu
1 RI 2 1 1 1  

1 1 1 2 2 2 
 

RI 67Cu T1/2 = 61.83 
h, Iβ- = 100% AVF AVF
70Zn(d,αn)67Cu 67Cu [1] natZn(d,X)

61Cu 69mZn 66Ga 67Cu
Cu Zn Ga

[1] 70Zn 67Cu 67Cu
4.0 MBq/μA∙h [1] [1]

100 MBq 67Cu
70Zn

GBq
natZn 10 μA

24 MeV : 4.0 μA 70ZnO 70Zn
: 96.87%; : 340 mg/cm2 10 67Cu [1]

67Cu Ge γ 67Cu
ICP-MS 67Cu

70Zn
70ZnO

He 24 MeV
10 μA natZn 20

He 30 L/min 1.5 L/min
120 rpm 3 mm

natZn(d,X)67Ga 67Ga [2]
10 μA 67Cu

[1] 135 MBq 67Cu
99.9% 60

67Cu [3]
ICP-MS 67Cu

70Zn 99%
65Zn T1/2 = 244.06 d 68 Bq/μA∙h 70Zn 65Zn

natZn 67Ga 47.1 MBq
[2] 46.6 MBq 70Zn

10 μA 67Cu GBq
67Cu

[1] , 2015 59 , 1B15, , 2015
[2] Tarkanyi et al., Nucl. Instrum. Meth B. 217 (2004) 531-550.
[3] , .
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Medical Radioisotope Production with Accelerator Neutrons by 50 MeV Deuterons 
TSUKADA, K., HASHIMOTO, K., HATSUKAWA, Y., KAWABATA, M., SAEKI, H., Minato, F., 
IWAMOTO, N., NAGAI, Y., SUGO, Y., WATANABE, S. and ISHIOKA, N. 

50MeV  
 

1 2 3 1 2 
2 2,3 2,3 1 1 2 
2 2 2 
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64Cu 12.7  67Cu 61.8 [1]
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RI Nb
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 (n, d) (n, pn) 67Cu (n, p) 90Y

67Cu 40MeV [3] 3.2
(n, 4n) 67Cu

68Zn(p, 
2p) 64Cu

50MeV
90Y (n, pn) 88Y 106.6

90Y
 

100

67Cu Zn
5 3 A

RI  
 1) I. Novak-Hofer and PA. Schubiger: Eur. J. Nucl. Med. 29 (2002) 821. 

2) Y. Nagai et al., J. Phys. Soc. Jpn. 82 (2013) 064201.  
3) N. Sato et al., J. Phys. Soc. Jpn. 83 (2014) 073201.  
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Study on hot fusion reaction of 48Ca+238U→286Cn* using GARIS-II  
KAJI, D., MORIMOTO, K., HABA, H., WAKABAYASHI, Y., TAKEYAMA, M., YAMAKI, S., 
KOMORI, Y., YANO, S., GOTO, S. 

GARIS-II 48Ca+238U→286Cn* 

 

 

GARIS-II 48Ca+238U

→286Cn* pb
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(RILAC) 1

Si

 

Target: 312 mg/cm2 238U3O8 on 3 μm Ti 

Projectile: 48Ca11+ 251.8 MeV (from RILAC) 

Intensity: 5.8×1012 ions/s (0.93 pμA) 

Total dose: 2.2×1018 

Magnetic rigidity: 2.23 Tm 

Filled gas: pure He at 70 Pa  

  

  

4.5 ( 1)

 (Dubna-Livermore [1,2] GSI SHIP [3]) 3n

GARIS-II 70%

s 3n= 2.0+2.7
-1.3 pb [1-3]

 

GARIS-II (
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[1] Yu. Ts. Oganessian et al., Phys. Rev. C 70, p.064609 (2004). 

[2] Yu. Ts. Oganessian, J. Phys. G 34, p. R165 (2007). 

[3] S. Hofmann et al., Eur. Phys. J. A32, p.251 (2007). 
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103 (Lr)
( 1 2 3 4 5 6 7

8 HIM9 GSI10 PSI11 12 FLNR13)

○ 1,2 2 2 2 2 1,2

2 2 2 2 1,2 3 3

3 3 3 4 4 4 5 5

6 6 7 Ch. E. Düllmann8, 9,10 K. Eberhardt8,9 J. Grund8 J. V. Kratz8

J. Runke8 P. Thörler-Pospiech8,9 N. Trautmann8 V. Pershina10 M. Schädel10 A. Yakushev9,10

R. Eichler11,12 P. Steinegger13
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Lr 7p1/2 d
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157Er 162Tm 165Yb 168 Lu
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2690~2085 K r  
256Lr r Ta

Lu Tb
Lr

Lr Ta Lu Tb  
[1] B. Eichler et al., Inorg. Chim. Acta, 1146, 261 (1988). 
[2] T. K. Sato et al., Nature, 5520, 209 (2015). 
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The first ionization potentials of heavy actinide elements  
SATO, T. K., ASAI, M., KANEYA, Y., TSUKADA, K., TOYOSHIMA, A., MITSUKAI A., TAKEDA, 
S., SAKAMA, M., SATO, D., OOE, K., SHIGEKAWA, Y., MAKII, H., OSA, A., ICHIKAWA, S., 
NAGAME, Y., BORSCHEVSKY, A., SCHÄDEL, M., DÜLLMANN, Ch. E., KRATZ, J. V., STORA, 
T. 

( 1 2 3 4 5 6

7 GSI8 9 CERN10) ○ 1, 1, 1, 2, 
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Borschevsky7, M. Schadel1,8, Ch. E. Düllmann8,9, J. V. Kratz9, T. Stora10 
 
 

100

(IP1) IP1

 
an atom-at-a-time IP1

(Lr, Z = 103) IP1

[1] (Fm, Z = 100) (Md, Z = 101)
(No, Z = 102) IP1 Fm No

5f Lr No
 

IP
11B 80Rb, 

157Er, 162Tm, 168Lu, 142,143Eu, 143mSm, 148Tb,153,154Ho, 165Yb 49Cr
He/CdI2

(JAEA-ISOL)

ISOL

243Am(11B, 5n) 249Fm( 2.6 )
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 [1] T. K. Sato, et al., Nature, 5520, 209 (2015). 
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Liquid-liquid extraction of Zr and Hf in Aliquat 336/HCl system for the extraction experiment of element 104, 
Rf 
KONDO, N., OUCHI, K., NAGASE, M., SHIGEKAWA, Y., YASUDA, Y., KASAMATSU, Y., SHINOHARA, 
A., KUDOU, Y. 

Fig.1 CHCl3 - 11.2 M HCl  

104 Rf Zr Hf Aliquat 336/HCl  
 

( 1 2 3) 1 1 2

1 1 1 1 3 

 
104 (Rf)

Rf
Aliquat 336/HCl 104 Rf

[1]
Rf Zr Hf Rf

Zr Hf

(FIA)[2] (RCNP) AVF
Rf  

 
Aliquat 336 8-11 

M CHCl3 CCl4
88Zr (T1/2 = 83.4 

d) 175Hf (T1/2 = 70 d) RCNP AVF 89Y(p,2n) 88Zr
175Lu(p,n)175Hf Fig.1

CHCl3 1.9
Zr Hf 2

CCl4 11.2 M 1
  

Rf
(FIA) FIA

FIA RCNP
89mZr(T1/2 = 4.18 m) 173Hf(T1/2 = 23.4 h) Rf

He/KCl

FIA
Fig.1 9-11.2 

M HCl FIA

FIA Rf   
[1] 59  1B06 (2015). 
[2]  (2015). 

1B09 
 

-3 -2 -1-2

-1

0

1

2

log[Aliquat 336]

lo
g[

   
] D

 Zr(batch)
 Hf(batch)
 Zr(FIA offline)
 Hf(FIA offline)
 Zr(FIA online)
 Hf(FIA online)

- 46 -



107 GARIS
Re Re

1, 2, 3, 4, 5,
6, 7 1, 1, 2, 3, 3,

2, 2, 1, 1, 1, 1, 1,
1, 1, 4, 4, 5, 6, 6,

Jon Petter Omtvedt 7

106 Sg 107 Bh
GARIS [1]

Bh Re
natGd(23Na,xn)174Re 174Re T1/2 = 2.4 min GARIS

GARIS
MDG FSE HNO3–

(TOA)/ 174Re
23Na7+ natGd2O3

natGd(23Na,xn) 174Re
124.3 MeV, 1.6 particle μA GARIS

100 mm 20 mm GARIS 174Re He ~80 kPa KCl
He 1.5 5 L/min

ADVANTEC GB100R Ge γ
174Re GARIS GARIS

MDG 0.5 M HNO3 1 mL/min
0.005–0.1 M TOA/ 1 mL/min FSE

0.50 mm FSE 174Re
TOA 174Re

174Re 60 s 13 ± 1 kBq/particle 
μA 0.5 M HNO3 0.01 M TOA/ 174Re ≥ 30 cm

30 cm
1.8 s 10 s 266Bh [2]

TOA ≥ 0.05 M

[1] 2015 59 1B07 2015
9 .

[2] H. Haba, Pacifichem 2015, INOR 1578, Honolulu, Hawaii, U.S.A., Dec. 2015.
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Isothermal gas-chromatography of chloride of Rf homologues Zr and Hf
SHIRAI, K., OSHIMI, Y., GOTO, S., OOE, K., KUDO, H.

 Rf Zr, Hf  

Rf 4
Zr, Hf Rf

[1] Zr Hf
[2]

ZrCl4 HfCl4

88Zr 175Hf
650 ̊C

He 600 ̊C 75 ̊C
90 ZrCl4 HfCl4

30 cm
Ge

Zvára [3] Tiso

L, r Q0 ( T0, P0) P
M τ0 Tiso

1/Tiso

1
ZrCl4

kJ/mol
kJ/mol

HfCl4

[1] A. Türler et al., Chem. Rev. 113, 1237 (2013).
[2] , 58 P08 (2014).
[3] I. Zvára., Radiochim. Acta 38, 95 (1985).
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Production and Utilization of Astatine and Iodine Radioisotopes Using 7Li Ion Beams at the JAEA 
Tandem Accelerator
NISHINAKA, I., WASHIYAMA, K., MAEDA, E., TANIGUCHI, T., YOKOYAMA, A., 
HASHIMOTO, K.
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[1] Nishinaka et al., J. Radioanal. Nucl. Chem. 304(2015) 1077-1083.
[2] Maeda et al., J. Radioanal. Nucl. Chem. 303(2015) 1465-1468.
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Production of At-211 at RIKEN 
SATO, N., YANO, S., HABA, H., KOMORI, Y., SHIBATA S., WATANABE, K., KAJI, D., 
TOYOSHIMA, A., TAKAHASHI, K., MATSUMOTO, M.

211At RI [1] 211At
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211At
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209Bi : 20 mg/cm2 1 mm

15° 209Bi 30 
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20 cm 20 mL/min 850
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[1] F. Guerard et al., Cancer Biother. Radio. 28, 1 (2013). 
[2] RI

RI 2016 2 8 . 
[3] Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan, Tsuruga, 
Japan, 1198 (2015). 
[4] K. Nagatsu et al., Appl. Radiat. Isot. 94, 363 (2014). 
[5] S.M. Qaim et al. (eds.), IAEA Technical Report Series No. 473, IAEA, Vienna, Austria (2011). 
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Recovery and reuse of enriched 100MoO3 sample for 99Mo production by accelerator driven 
neutrons. KAWABATA, M., MOTOISHI, S., SAEKI, H., TAKEUCHI, N., HASHIMOTO, 
S., HATSUKAWA, Y. and NAGAI, Y.
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Mathematical Model of Solid Cancers related to Hiroshima Nagasaki A-Bomb Victims 
BABA, H., TAKAMIYA, K. 
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Production of radioactive Sr@C60 by nuclear recoil phenomenon, AKIYAMA K., MIYASHITA 
Y., HATSUKAWA Y., KUBUKI S. 
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[1] S. Aoyagi et al., Nature Chem., 2, 678 (2010). [2] T. Ohtsuki et al., Phys. Rev. Lett.,
77, 3522 (1996). [3] M. D. Diener et al., J. Am. Chem. Soc., 129, 5131 (2007).
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Development of metallofullerne separation by chemical reduction
TANAKA, K., AKIYAMA, K., HABA, H.
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Muon capture probability of oxygen and sulfur atoms and differences attributed to the molecular 
structure 
YOSHIDA, G., NINOMIYA, K., INAGAKI, M., ITO, T.U., HIGEMOTO, W., STRASSER, P., 
KAWAMURA, N., SHIMOMURA, K., MIYAKE, Y., MIURA, T., KUBO, M.K., SHINOHARA, A.
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Introductory Muon Science

Prog. Part. Nucl. Phys.
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Observation of local fields in impurity-doped magnetite by means of perturbed angular correlation 
spectroscopy 
TAKENAKA, S., FUJISAWA, T., SATO, W.
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Local fields at impurity sites in a perovskite La0.7Ca0.3MnO3 
SATO, W., KOMATSUDA, S., OHKUBO, Y. 
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[1] W. Sato, N. Ochi, A. Taniguchi, T. Terai, T. Kakeshita, A. Shinohara, and Y. Ohkubo, J. Nucl. 
Radiochem. Sci. 8, 89 (2007).   
[2] W. Sato, S. Komatsuda, A. Osa, T. K. Sato, and Y. Ohkubo, Hyperfine Interact. in press. 

 

Fig. 1. PAC spectrum of 111Cd( 111mCd) in 

La0.7Ca0.3MnO3 obtained at 77 K. 
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Atmosphere Dependence of Formation Process of Oxygen Vacancies in Zinc Oxide 
KOMATSUDA, S., SATO, W., OHKUBO, Y. 
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[2] S. Komatsuda, W. Sato, and Y. Ohkubo, J. Appl. Phys. 116, 183502 (2014)
[3] S. Komatsuda, W. Sato, and Y. Ohkubo, J. Radioanal. Nucl. Chem. 303, 1249 (2015) 
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Thermal behavior of impurity hydrogen trapped in vacancy-type defects in single crystal ZnO 
SHIMIZU, H., SATO, W., MIHARA, M., FUJISAWA, T., FUKUDA, M., MATSUTA, K.
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CuO surface area dependence for tritium recovery 
Y. Uemura, S. Sakurada, H. Fujita, K. Azuma, M. Hara, Y. Hatano, A. Taguchi, T. Chikada, Y. Oya
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The analysis of organically bound tritium by combustion method
SHIMA, N., TAMARI, T.
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Distribution of long-lived artificial radionuclides in environment of Niigata Prefecture 
Suzuki T., Ono T., Yamazaki K.

 
 

2011 3 ( )
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Pu 137Cs 90Sr
2011 10 11 24 2013
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(1)Pu
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241Pu Pu HF
Pu ICP-MS

(2)90Sr 90Sr 90Y
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1kg U-8 Ge

Table 1
(1) 238Pu 239+240Pu

(2) 238Pu/239+240Pu 240Pu/239Pu 240Pu/239Pu 238Pu
239+240Pu

(3) 137Cs
134Cs

(4) 90Sr

Table 1. Analytical result for Pu isotopes, 90Sr, 134Cs and 137Cs concentration and ratio of Pu isotopes  
in environmental samples 

Samples Concentra-
tion units

Pu isotope 90Sr,134Cs,137Cs

238Pu 239+240Pu
238Pu/239+240Pu
activity ratio

240Pu/239Pu
atomic ratio

90Sr 134Cs 137Cs

Soil Bq/kg-dry ND
0.098 

ND
3.9 

0.017 
0.033

0.155 
0.195

ND
3.2 

ND
140 

ND
230 

Sea Sediment Bq/kg-dry ND
0.022 

0.10 
1.6

0.010 
0.034

0.202 
0.243

ND
0.37

ND
43 

ND
93

Sargassum seaweeds Bq/kg-raw
ND 

0.087 10-3

2.96 10-3

8.85 10-3

0.011 

0.015

0.199 

0.254

0.031 

0.064 
ND ND 
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Determination of ultra-low levels of Np-237 in seawater by ICP-
SAKAGUCHI, A., EIGL, R, HONDA, M., OHNO, T., KAKUTA, S., SHIKAMORI, Y., TAKAKU, 
Y., YAMASAKI, S., K.
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Application of automatic analysis system of Strontium-90 to analysis of environmental sample 
FUJITA, H., NOJIMA, T., NAGAOKA, M., OSAWA, T., H., ONO, H.

90Sr
25 1 27 3
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Study of Selective Measurement for 89Sr and 90Sr by Extractive Scintillator with a Liquid Scintillation 
Counter 
SAKAI, H., UESUGI, M., YOKOYAMA, A.
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Chemical State of Isolated 57Fe Atoms Decayed from 57Mn Implanted into a C2H4/Ar matrix 
SUZUKI, M., TANIGAWA, S., SATO, Y., KOBAYASHI, Y., YAMADA, Y., KUBO, K., MIHARA, 
M., NAGATOMO, T., MIYAZAKI, J., SATO, W., SATO, S., KITAGAWA, A.
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References:
1) Tanigawa, S., et al. Hyp. Int. 2016, 237, doi 
10.1007/s10751-016-1261-1.
2) Neese, F. Wiley Interdisc. Rev. Comp. Mol. Sci., 2012,
2, 73-78. 
3) Yamada, Y., et al. J. Radioanal. Nucl. Chem. 2003, 255, 419-423.

 
Fig. 2. Optimized structure of (C) Fe(C2H4). 

3B01
 

Fig. 1. Mössbauer emission spectra of 57Fe (← 57Mn) in a
C2H4 and Ar matrix (C2H4:Ar = 3:7) measured at 17K. The 
isomer shift is given relative to Fe metal at room 
temperature. 
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Mössbauer spectra of the rock-salt structured iron nitride 
YAMADA, Y., SATO, M., KOBAYASHI, Y. 
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Correlation between the bonding property of f-orbital electron and the separation behavior of 
minor-actinides 
KANEKO, M., WATANABE, M., MIYASHITA, S., NAKASHIMA, S.
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N-BARD

 
(MA) MA

(Ln) MA/Ln
Ln MA

[1] MA Ln
MA/Ln

Am/Eu
d f

ORCA [2] Am/Eu
ZORA-B2PLYP [3]

[M(Me2PS2)3] 9 [M(H2O)9]3+

d, f MO Fig. 1 d
Eu, Am f

Eu Am Am
Am/Eu

d f
Mulliken Am/Eu

[1] K. L. Nash, Solvent Extr. Ion Exch., 1993, 11, 729.
[2] F. Neese, WIREs Comput. Mol. Sci., 2012, 2, 73.
[3] M. Kaneko, S. Miyashita, S. Nakashima, Inorg. Chem., 2015, 54, 7103.

3B04
 

M=Eu

M=Am

d-electron f-electron

       

d-electron f-electron

                   (a) [M(Me2PS2)3]                    (b) [M(H2O)9]3+

Fig. 1 (a) (b) d f

- 75 -



Structure determination of extracted strontium complex from neutral contaminated water. 
YAMAMURA, T., TAKAHASHI, A., NAGAI, M., SHIRASAKI, K. 
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Determination of chemical composition of nickel-based super alloy by TOF-PGA technique 
HUANG M., TOH Y., EBIHARA M., KIMURA A., NAKAMURA S.

Determination of chemical composition of nickel-based super alloy by 
TOF-PGA technique

JAEA

Nickel-based super alloys are found in a wide range of applications, such as the manufacture 
of gas turbine, military aircraft, power generation and marine propulsion. These kinds of alloys 
generally have complicated chemical compositions. In many studies, their compositions were 
determined by X-ray fluorescence (XRF) method since the alloys were not destroyed before testing 
their properties. However, XRF cannot detect the deep layer of alloys (typically under 0.1-mm depth). 
Therefore, thick alloys are hardly examined directly by XRF. Prompt gamma-ray analysis (PGA) and 
neutron resonance capture analysis (NCRA) are well-known non-destructive methods which are 
applicable to thick samples. Unfortunately, PGA is not very sensitive to some elements (e.g. Nb) and 
NCRA lacks of sensitivity to some light elements. At J-PARC ANNRI, the two methods have been 
combined as a new analytical method, TOF-PGA, which overcomes the disadvantages of PGA and 
NCRA. It is feasible to apply the new method to the examinations on materials with complicated 
chemical compositions. In this study, the compositions of two nickel-based alloys were quantitatively 
analyzed by TOF-PGA technique.

5-g metal powder with the nominal content of each 
element in IN738LC alloy was first mixed by hand. Different 
amounts of mixed powder were then compressed into discs for 
measurement. Five TMS238-alloy samples were made in the 
same way. Metal discs with single element were prepared as 
reference samples. Each sample was irradiated for 0.5-6 h by the 
25-Hz pulsed neutron beam which was generated by 200-kW 
proton beam in J-PARC. All of them were measured in He gas at 
ambient temperature. Prompt gamma-rays were detected by two 
cluster Ge detectors and eight coaxial Ge detectors.

Concentrations of Ni, Cr, Ti, Co, Al, B in the alloy 
samples were determined by PGA while W, Ta, Mo, Nb, Re, Ru 
and Hf were quantitatively analyzed by TOF analysis or 
TOF-PGA. Figure 1 shows the result of TOF analysist for one of 
the elements, Nb. The contents of Co, W and Ta were first 
determined by other gamma-ray or neutron resonance peaks. The 
concentration of Nb was then deduced to be approximately 
0.89±0.25% (nominal value: 0.90%) from the difference 
spectrum (see red solid line in Figure 1). The accurate results of present study show that the TOF-PGA 
technique is a powerful tool for the composition analysis on super alloys.

This work was supported in part by Grants-in-Aid for Scientific Research (25246038).
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Dynamics of radioactive cesium in sediments of Yatsu tideland from the Fukushima Daiichi nuclear 
power plant accident 
YAMAMOTO, S., SOEMORI, A., SHOZUGAWA, K., MATSUO, M. 
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Table 2015  (134Cs+137Cs) 

(Bq/kg) (Bq/kg) (Bq/kg)
3 11 6 8

0 cm~5 cm 26.8 9.4 243 423

25 cm~30 cm 13.7 2.0 335 1191

 [1]  et al. 31 (2012) [2]  et al.  Vol.62 (2013) 
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Characterization of radiocesiumu in Tamagawa river
OKUMURA, S., OCHI, K., HAGIWARA, K., NAKAMURA, T., KOIKE, Y. 

134Cs, 
137Cs 5

1)

1 μm
12M HCl 600 mL

pH 1.6 12- AMP, 
40 g 1 4 μm 

AMP AMP 
105 24

2 mm U U-8
γ 

2016 3 25 

2)

Fig. 1 

1) : Adv. Sci. Tech. Soc., 19, 1, (2014).
2) Nagano, S., et al.: Biogeosciences, 10, 6215, (2013).
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Radioactivity monitoring in the Tokyo Bay - temporal variations of 134Cs and 137Cs in sea sediment 
and seawater 
 TOYOOKA, Shinsuke ; NITTA, Wataru ; KANEKO, Kenji ; KISHIMOTO, Takeshi ; ISOGAI, Keisuke ; 
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Distribution of radioactive cesium in the soil around Akagi Onuma region 
NAGAHASHI,T.,MATSUURA,H.,IMAGAWA,S.,UCHIYAMA,T.,SUZUKI,K.,YUASA,Y., 
WATANABE,S.,ARAI,H.,NOHARA,S.,OKADA,Y. 

( ) 
 

) 
 

  
2011 3 11

137Cs

  
2014 42cm 2015

30cm 2016 5 24
1530m 25cm

2cm 2014 1cm 5cm 1cm
2cm U-8

15.4% 1.68keV Ge 86400
SEIKO EG G

2014 2016
1

2 137Cs 10cm
1/100

134Cs 9cm 2
15cm 1

4cm 9cm
2.1 134Cs

10cm

2015
2 2016  
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Cesium isotopic ratio variation about cesium dissolved in river water and included bottom 
sediment after the FDNPP accident 
Ryohei Tomita, Tetsuya Matsunaka, Maki Honda, Yukihiko Satou, 
Masumi Matsumura, Tsutomu Takahashi, Aya Sakaguchi4, Hiroyuki Matsuzaki,  
Kimikazu Sasa, Keisuke Sueki  

( 1 2 3 4

MALT5)
○ 1 2 1 3 2

2 4 5 2, 4 4

200 km
137Cs 129I

(137Cs / 133Cs)
137Cs / 133Cs 137Cs / 133Cs

137Cs / 133Cs
Cs

137Cs 133Cs

( 8 km) 6 (
) 1 3

0.2 μm

1 M (pH=7.0)
0.04 M

(25% v/v ) (pH=2.0) -
30w/t% H2O2 (pH=2.0)

(ICP-MS)

137Cs 0.3-0.4%
137Cs 13-14% 4-6%

1.6-1.8 10-4( ) 2.5-2.8 10-4( )
3.7-4.8 10-4( ) 137Cs / 133Cs

137Cs / 133Cs 2.5 10-7( ) 1.2
10-7( ) 1.7 10-7( ) 137Cs / 133Cs

( 137Cs / 133Cs ) / ( 137Cs / 133Cs ) 4.4-5.0 10-4
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Analysis of Trace Elements and Radioactive Cesium in Rice Plants 
YANAGA, M., MIYOSHI, H., HIGAKI, S., MORI, K., NISHIZAWA, K., GOTO, S., SERA, K.

ARREMC 2 RIC3 4 5

RI 6 7) 1 2 3

4 5 6 7

2011 3

(1) 2014 5 10 2015 5
(1:1) pH 2

8
(2) 2015 5

10 4

4 4.28×10-3 mol

(3) PIXE 1 mL In
mg In

( ) (NMCC)
4 Rb Cs

Rb Cs mol Rb/Cs=8 9 Rb
Cs  

 
 
 

0.0008 0.0023 Cs  
Rb 0.0065 0.014  

Cs 
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Rb Cs
Rb Cs
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Production experiments of the insoluble Cs-concentrated particles released by the FDNPP 
accident 
FUJITA, N., NINOMIYA, K., YOSHIMURA, T., SHINOHARA, A. 
 

1 RI 2 1 1 2 1 

 

( ) [1]
μm SiO2 Cs Zn Fe

[2,3]

CsOH
SiO2

Fe Zn
[4]  

CsOH0.50 g 300 500 
0.05 g Cs SiO2

2 mm 1.50 g CsOH

SEM EDX  
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1 2 1 3 μm
2 SiO2

Fe Zn Cs
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IP  
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[1] K. Adachi et al., Sci. Rep. 2013, 3, 2554 
[2] Y. Abe et al., Anal. Chem. 2014, 86, 8521−8525 
[3] N. Yamaguchi et al., Sci. Rep. 2016, 6, 20548 
[4] T. Yoshimura, Proceedings of the 16th Workshop on Environmental Radioactivity, March9 - 11, 2015 
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Suppression of radiocesium elution by water-repellent treatment of municipal waste incinerator fly ash 
FUKUDA, D., IWAHANA, Y., KUME, T., FUJII, K., HAGIWARA, K., OBUCHI, A., KOIKE, Y. 

 
 

1-3)

 

 3 

 1:10  6  4-5 cm 200 /
 U  U-8  5 cm 

 Ge γ  
 

 134Cs  137Cs 
 1017 Bq/kg  4739 Bq/kg 

 1 
 60% 

 30% 

 40%
 80% 

 
 

1)  , “
” (2014) 

2) Iwahana, Y. et al., J. Mater. Cycles Waste Manag. 2015, DOI 10.1007/s10163-015-0408-5. 
3) , X , 47, 225-232 (2016). 
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Determination of Strontium-90 in Food Samples Using Automatic Radiochemical Analysis System 
Shigeru Bamba, Takahisa Matsue,  Ken Fujimori, Hirofumi Seto, Rie Kodama, Takao Morimoto, 
Masahiko Shibazaki

 
 

90

( )

(
250cm 85cm
180cm)

24

1kg

50
60% 24

(JSAC0785) 11.8 ± 1.6Bq/kg
13.0 ± 1.6Bq/kg (11.5 ± 1.2 Bq/kg )
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Research of a rapid analysis for radiostrontium in sea water by ion exchange chromatography 
MINOWA, H., KATO, Y., OGATA, Y.

( 1 ( ) BU2 RIC 3)
1 2 3

SP
85Sr

Fig.1
200ml

DowexTM 50W-X8
15.4W/V%

1:1 Ca Mg 4M-HCl
60ml Sr NaOH

pH>9 Na2CO3 80

IsoporeTM 0.45 m, Millipore Corp.
NaI Well

NaI ARC-7001, Hitachi, Ltd. Sr
Sr

95%

Sr

20ml Sr Sr

90Sr

Sr (%)
No.1 No.2 No.3

0.73 1.11 0.43
40ml

18.2
30ml

12.5
20ml

3.8
4.5 2.1 1.2

72.2 79.1 94.8

200ml 
conc. HCl 0.2ml 

      85Sr  
     [ ]

 
    [ ]

4M-HCl 60ml    [ ] 

     H
2
O 200ml 

 
  
      6M-NaOH 30ml pH>9 
      2g
 
 ↓
 80 1
 
 
 
  (Membrane filter 0.45 m)
 ↓ →[ ] 
 [ ] 
 ↓ 
  
 ↓ 
  
 ↓ 
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Dowex 
50W-X8, 

50-100mesh 
CV=10ml

Fig.1 Sr  

Table 1 Sr  
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Rapid source preparation for radiostrontium analysis using solid-phase extraction disk
FUJII, K., KURIHARA, Y., OHBUCHI, A., NAKAMURA, T., KOIKE, Y.

 1) 

 ICP-MS 

 Sr  Y

 JSO-1 0.1 g  Sr  Y 1000 mg L-1  
1 mL  HF, HClO4, HNO3  8 mol L-1 HNO3 20 mL 

 Eichrom  Sr resin®  DGA resin® 2 
mL  1-2 mL min-1  Sr resin  Sr DGA resin  
Y 8 mol L-1 HNO3 30 mL Sr 
resin  DGA resin Sr resin  0.05 mol L-1 HNO3 30 mL  Sr DGA 
resin  0.1 mol L-1 HCl  Y Sr resin  DGA resin  0.1 mol 
L-1 CH3COONH4  500 mL  Sr resin  pH 6 DGA resin 

 pH 5  3MTM  
EmporeTM 47 mm  50 mL min-1 Sr  Y 

 60°C 40 
 3.6 m  100 m

 X XRF;  RIX 
3100 Sr  Y  Rh  50 kV, 

 80 mA 30 mm  

 Sr  Y  Table 1 Sr  Y 
 100%  Sr  Y

 5 
 (  ) 

 1) , “  2 ” (2003)
2) S. Terashima et al. Geostandards Newsletter, 26, 85 (2001)

P11

Table 1 Spike tests for Sr and Y in JSO-1 extracted with inimodiacetate chelating disk
Element

Sr
Y

( ): Relative standard deviation,% (n  = 5)
0.976 (4.6)

Found / mg
0.0197 1.003 0.984 (1.1)

Content2) / mg Added / mg 

0.0025 1.000

Recovery, %
   96.3 (3.8)
   97.4 (2.4)
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Ra isotopes in fresh groundwaters 
TOMITA, J., MIYATA, Y., HAMA, K., SAKAGUCHI, A., NAGAO, S., YAMAMOTO, M. 

Ra

JAEA1 LLRL2 3  1 2 1

 3 2 2 

 

 

Ra
226Ra

226Ra

WHO 226Ra: 

103 mBq L-1 228Ra: 102 mBq L-1 Ra

Ra

Ra

Ra

Ra 226Ra 228Ra

 

 9 12

JAEA 13

pH

20 40 L Ra Ra Ba BaSO4

3 γ Ra

ICP-AES ICP-MS

 

 Ca-HCO3

Na-Cl HCO3
226Ra 228Ra

0.07 35 0.15 76 mBq L-1 WHO

226Ra 8.0 35 mBq 

L-1 0.15 2.7 mBq L-1

0.07 2.9 mBq L-1

Ra

Ra

Ra
226Ra

 

JSPS 26740021

 

P12 
 

226Ra  

- 92 -



Chemical forms of thorium and radium isotopes in silicate minerals 
SHIOBARA, R., KURIHARA, Y., NAKAMURA, T., KOIKE, Y. 

 

1, 2)

BCR 3) Step 1 3 Step 1
Step 2 Step 1 Step 2 

Step 3 3)

(70 mm , 16 mmH) 30 
mL 2M NaOH 

224Ra-212Pb 2
226Ra-214Pb 2 γ 

/ α 

Fig. 1 

1) Nagai, K., et al., Radioisotopes, 55, 567 (2006); 2) Nagai, K., et al., Radioisotopes,
56, 719 (2007); 3) Rauret, G., et al., J. Environ. Monit., 1, 57 (1999).
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Improvements of rapidness for the analysis of plutonium in soil using a TEVA
resin-Disc 

YAMAMORI, K., UESUGI, M., YOKOYAMA, A. 

TEVA

5 2
Pu 3

12 
TEVA

(Pu)
 

 
1. Pu
Pu TEVA 1

Pu 242Pu
U, Th

Pu  
2. Pu

 
 

1. 
12 0.5 U, Th, Am

40mL

 
2. 10 20%

50 60%

Pu
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1: TEVA Pu  
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SEM-EDX TIMS
1) Pu

(238Pu+241Am)/(239+240)Pu TIMS Pu
241Pu/241Am Pu

RA (238Pu+241Am)/(239+240)Pu
TIMS Pu

(238Pu+241Am)/(239+240)Pu TIMS Pu
TIMS/

Am Pu
241Pu/239Pu

1
Pu

(238Pu+241Am)/(239+240)Pu
Pu (SRM947)

SEM TIMS Re
ORTEC OCTETE-Plus, BU-024-600-AS, 

: 600 mm2 - 5 mm 180

WaveMetrics IgorPro Multi-Peak fitting

Pu 1.3 4.7
SRM947 7.7

(238Pu+241Am)/(239+240)Pu
0.495 2

1
2

P15

(238Pu+241Am)/(239+2 40)Pu
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U, Th, Pb

Pu Am

Am
( Ln ) ICP-MS

Am
Pu, U, Th, Pb, Ln
Am

Am

243Am (47 pg) Ln ICP-MS (50 ng) 90vol%
1M HNO3 3.3 mL 2 (MCI-GEL 

CA08P, 75~150 3 , 4 mm, 70 mm, 0.84 mL)
80 vol% 0.1 M HCl 0.5 M NH4SCN 8 mL

Ln 80 vol% 0.1M HCl 10 mL Am
Am Ln ICP-MS

11 Am Ln SCN
NH4SCN Ln

90 (Fig. 1) Ln La
100 Lu Ln

Am

Am Ln
NH4SCN

Ln ICP-MS

Ln Am

(C) (25340078, 16K00592)

 
 
 
 
 
 
 
 

Fig.1 Anion-exchange separation of Am 
and lanthanides with ethanol acid media
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Dosimetry study by electron spin resonance spectroscopy using milk teeth of children 
OKA, T., TAKAHASHI, A., KOARAI, K., NISHIYAMA, J., KINO, Y., SEKINE, T., SHIMIZU, Y., 
CHIBA, M., SUZUKI, T., OSAKA, K., SASAKI, K., SHINODA, H. 

 
 

ESR
ESR

1

 
 

 ESR

2
0.100 mm 0.425 mm

2 ESR
ESR EPR Dosimetry [1] 

 
 

 ESR

2 1 1
ESR 2

2 ESR

 
 

 
 

 
[1] Koshta et al., Appl. Radiat. Isot., 52,1287 (2000). 
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Changes of surface run-off substances and air dose rate in Fukushima mountainous forest 
ISHII, Y., MITACHI, K., ABE, H., and NIIZATO, T.

 
 

1 Cs-134, 137 Cs

Cs

 2013
USLE

2013 3 2 1
USLE

USLE 4.5  6 m 10  11 m

Ge
Cs NaI

1 m 2013  - 2015
2013  - 2015

4

3D
1 Cs 0 – 5 cm

Ge
NaI 1 m

Cs 0.1 Cs
Cs

Cs
Cs

0.5 7 2015 18

1)  (2016); 3D
,  2016  
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MURAMATSU, H., MATSUBARA, R., HIWATASHI, M., and KONDO, A. 
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Nationwide survey for 129I activity concentration of surface soil in Japan 
-influence of the Fukushima Dai-ichi nuclear plant accident (FDNPA) -  

Japan Chemical Analysis Center (JCAC) 
WANG, XS., YAMAMICHI, M, SHINOHARA, H., BAMBA, S., OHTA, Y., ISOGAI, K.

129I
- -

 
 

2011 3
129I 1,570

129I
AMS 129I /127I 10-14

47 49
2010 2012 0~5cm 129I

134Cs 137Cs

TMAH (Tetramethylammonium Hydroxide)

(ICP-MS 127I

MALT AMS
129I/127I 129I

NIST-1547
7 134Cs

137Cs
500km 1

16 129I 129I/127I
129I

1
137Cs 129I 137Cs 0.295

1 0.692

134Cs 13

129I 134Cs 0.808
129I
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Distribution of 129I concentration in the Arctic Ocean and North Pacific 
KUDO, A., YAMAGATA, T., NAGAI, H., KUMAMOTO, Y., NISHINO, S., MATSUZAKI, H.

- 129

 
 

129I T1/2=1.57 107y 1960
1986

2011 129I
2007 5400kg

440kg 129I 95%
129I 129I

30,000
129I 129I

2014,2015 129I

MR1404,05 2014/7/14-2014/10/7 MR1503
(2015/8/24-2015/10/22) 1L 1mg CCl4

AgNO3 AgI MALT

MR1404 129I 79 N,162 W
10 47°N,160°E-131 W

MR1404
St.73 47°N,160°E KH-12-4 2012 8 BD07 129I [1]

50m St.073 129I 100m 129I
BD07 129I 129I

0-100m 129I 1 129I

129I
MR1405 St.009 75°N,162°W 2015 9

MR1503 St.054-3 72°N,155°W
2014 300m

2015 200m 2015 200m
2014,2015 300m

129I 2015
129I 200m

2013-2015 129I

7-30 129I
1990

129I
[1] H.Nagai et al,(2015) Nucl.Instr.And Meth.B,361,p.680-684
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Recent levels of environmental tritium in Niigata prefecture 
SEINO, U., KOHNOSU,Y.,YAMAZAKI, K., MARUTA, F. 

 

3H

2010 2014 120 1 120

2012 2014 66 60  
3H

3H

0.4Bq/L
3H 3H

300 1,000 mL 50 mL

1,000 mL 50mL 3H 10

 
(1) 3H 2010 2014 5 0.53Bq/L

0.59Bq/L 5.6Bq/m3 2012 2014 3

0.37Bq/L 0.098 Bq/L  
(2) 3 5 8 10 (Fig.1)  
(3) 6 7 4 5

 
(4) (Fig.2) 
(5) 3H 6.4×10-6 mSv 1.5×10-5 mSv
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Development for mock-up gamma-ray  source applied by SLA 3D printer and natural 
radionuclide
NISHIMAGI, S., KOIKE, Y., TAKAHASHI, M., SAITO, T.

 

(SLA)

(226Ra 226Ra )
atter orm

Shade 3D

UP!Plus2

Lu2O3

SLA (Nobel1.0)

Table 
Table   Concentration of 226Ra in hokutolite calibrated by mock-up gamma-ray source 

Sample Weight(g) Activity of 226Ra(Bq) Concentration of 226Ra(Bq/g)
No. 1 
No. 2 
No. 3 
No. 4 
No. 5 

1.59 
7.15 
7.23 
9.99 

12.24 

46.4 6.4 
252 22 
247 17 
434 31 
766 42 

29.2 4.0 
35.2 3.1 
34.1 2.3 
43.5 3.1 
62.6 3.4 

Table 30 60Bq/g
40 80Bq/g SLA

Lu2O3

Lu2O3

Lu2O3
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Development of rapid 14C-AMS using CO2 gas ion source
MATSUNAKA, T., SASA, K., HOSOYA, S., TAKAHASHI, T., MATSUMURA, M., SUEKI, K.

1 a

CO2
12C

b
14C 1 mgC

a
~1.6 l min–1

b

CO2 14C-AMS

Accelerator mass spectrometry: AMS ȝgC
mgC CO2 14C

12 A 12C– 2���ȝgC�–�1�mgC CO2
0.5% 14C 14C

6MV
14C

CO2 Ti
12C– 500 μgC 1 mgC 14C

IAEA-C1 C7 NIST-HOxII CO2
CO2 14C/12C 13C/12C

5 3.0 MV 12 MeV 14C3 E-E
į13C -25‰ 14C

Percent modern carbon: pMC 14C
14C concentration (pMC) = 100 ((14C/12C sample – 14C/12C BKG) [1 – 2 (25���į13C sample) / 1000] )

/ (0.7459 (14C/12C HOX-II – 14C/12C BKG) [1 – 2 (17.����į13C HOX-II ) / 1000] )

11 – 12 Torr CO2 1.6 μl min–1

Ti 44 – 46 μA 12C–

1a CO2 14C IAEA-C7 49.11 0.57 pMC
NIST-HOxII 132.14 1.14 pMC 1b
NIST-HOxII 0.6% 0.3%
IAEA-C1 BKG 14C 0.48 0.05 pMC 14C age: 42,920
BKG 0.09 0.01 pMC
BKG 1 mgC CO2 14C
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Chelate extraction of group 4 elements, Zr and Hf, using a flow injection analysis method 
YAMADA, R., OOE, K., GOTO, S., KUDO, H., HABA, H., KOMORI, Y. 

4 Zr, Hf

 
 

(Rf) 
(Zr) (Hf) 

(TTA) -2- (HDEHP) 
[1, 2] Rf

(FIA) [3] TTA HDEHP
4

AVF 89Y natLu
88Zr (T1/2 = 83.4 d) 175Hf (T1/2 = 70 d)

TTA HDEHP
2 0.1 ~ 0.5 mL/min

Y
0.17 mm 0.5 ~ 2.0 m

1.5 mL
γ 88Zr, 175Hf

FIA 3 M -1.5×10-3 M HDEHP/ 88Zr, 175Hf
D 1
1

88Zr, 175Hf

3 M -TTA/

[1] , 58 ,
P01, ( , 2014 9 ).

[2] , 59 ,
P05, ( , 2015 9 ).

[3] , 5th Asia-Pacific Symposium on
Radiochemistry’13 (APSORC 13),
25NCP05, ( , 2013 9 ).
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Solvent extraction behavior of lighter homologs of rutherfordium, zirconium and hafnium, with 
4-isopropyltropolone 
OOE, K., YAMADA, R., GOTO, S., KUDO, H., HABA, H., KOMORI, Y.

Rf Zr Hf 4-
 

 
104 Zr

Hf [1,2] HTTA
HDEHP Zr Hf (D)

M(TTA)4 M[H(DEHP)2]4 (M = Zr, Hf)
HTTA HDEHP Rf

6 Mo
W 4- (IPT)

[3] IPT Zr Hf

88Zr 175Hf AVF

IPT-
25 ºC γ

Zr Hf
Fig. 1 3 M H2SO4

Zr Hf
Zr Hf 45 s

0.1 M
H2SO4 4 min

TTA
HDEHP

Rf
Zr

Hf IPT
0.1 M H2SO4 Zr Hf

log D vs. log [IPT] 4
IPT 4

3 M H2SO4 3.5

[1] 58 P01 2014 9 12 (2014).

[2] 59 P05 2015 9 26 (2015). 
[3] 56 2B02 2012 10 4 (2012). 
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Extraction of group-5 elements, Nb and Ta, from HF solutions into Aliquat 336 resin: 
dependence of the distribution coefficients on the extractant concentration 
SATO, D., MURAKAMI, M., OOE, K., MOTOYAMA, R., HABA, H., KOMORI, Y., 
TOYOSHIMA, A., MITSUKAI, A., KIKUNAGA, H., GOTO, S., KUDO, H. 

1:10 M HF 95gNb, 179Ta  
Kd Aliquat 336  

5 Nb, Ta Aliquat 336

(1 2 3 4 5 ) 
   1 1 1 1 2 2  

3 3 4 1 5

 
 

Db Db
95gNb, 179Ta Aliquat 336

[1] Db ARCA
Aliquat 336

Nb, Ta [2]
Nb

Nb Nb, Ta
Aliquat 336

95gNb(T1/2=35 d) 179Ta(T1/2=665 d) AVF
Zr, Hf

400 μL Aliquat 336 10-15 mg

250 μL Ge Kd

Aliquat 336
 

Nb, Ta Kd

Aliquat 336 10 M
1 1

Nb, Ta
Nb, Ta 1

[1] 1
Nb

1

Db
 

[1] , 58  1A10 ( , 2014).
[2] , 59  P07 ( , 2015). 
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Solvent extraction of Nb and Ta with triisooctyl amine from hydrochloric acid solution Effect of the 
preparation method of Ta tracer
MOTOYAMA, R., OOE, K., MURAKAMI, M., HABA, H., GOTO, S., KUDO, H.
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Solvent extraction of W in the HF-Aliquat336 solution systems using a flow solvent extractor 
MITSUKAI, A., TOYOSHIMA, A., KOMORI, Y., HABA, H., ASAI, M., TSUKADA, K., SATO, T.K., 
NAGAME, Y. 
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Fig.1. Variation of D values of W as a function 
of F- concentration ([HF]) at [HCl] = 1 M. 
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Development of a 211Rn/211At Generator with a Closed Extraction System of Syringes via 
the Determination of the Relevant At/Rn Separation Factor 
YAMADA, N., SHIN, Y., OOE, S., MURAKAMI, K., HASHIMOTO, K., NISHINAKA, I., 
WASHIYAMA, K., YOKOYAMA, A.
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An attempt for separation/labeling of 211At with resin-supported organotin reagents 
KANDA, A., TOYOSHIMA, A., IKEDA, T., YOSHIMURA, T., SHINOHARA, A.
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Development of Real-Time RI Imaging System to Visualize Ion Transport in Plants.
SUGITA R., KOBAYASHI I. N., HIROSE A., TANOI K. , NAKANISHI M. T.
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Muonic atom extraction experiment by using intense negative muon beam at J-PARC MUSE 
YOSHIDA, G., NINOMIYA, K., INAGAKI, M., TOYODA, M., AOKI, J., KAWAMURA, N., 
MIYAKE, Y., SHINOHARA, A. 
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Mössbauer Spectroscopic Study on the Composition of Fe-containing Chondrites  
NAKAGAWA, M., KANO, Y., SATO, W., EBIHARA, M.,  
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Chemical states of iron in the ancient woods excavated from the foothills of Mt. Chokai and their 
ashes
YAMAUCHI, S., KURIMOTO, Y., YAMAGISHI, T., SAKAI, Y.

2500 2015
18.5 mesh

105 oC 24
24 600 oC 57Fe 

( : 57Co(Rh) : -Fe) Topologic Systems MD-222B Mössbauer spectrometer
X IR/PAS

1 78K
Fe/Ca

-Fe2O3

Ca2Fe2O5

CaFe2O4

1
3

[1] S. Yamauchi et al., J. Wood Sci., 57(6), 549-552(2011)

P39

1 78K

- 119 -



Calcium substitution effect on the magnetic properties of Sr(Sn(1-x)Fex)O3-
SUZUKI. S, MIZUNUMA. T, NOMURA. K, OKAZAWA. A, KOIKE. Y 
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Separation and purification of Pm for Pm@C2n synthesis with higher specific radioactivity 
MIYAUCHI, S., AKIYAMA, K., KIKUNAGA, H., KUBUKI, S. 
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Dependence of valence states of molybdenum for its isotope separation coefficients 
TACHIBANA, Y., KANESHIKI, T., NOGAMI, M., SUZUKI, T., NOMURA, M. 
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Matsue, T. 松江登久 P09

Matsumoto, M. 松本幹雄 1B04, 2A02

Matsumura, M. 松村万寿美 P05, P26

Matsunaka, T. 松中哲也 P05, P26∗

Matsuo, M. 松尾基之 P01

Matsuta, K. 松多健策 2B08

Matsuura, H. 松浦治明 P04
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Matsuzaki, H. 松崎浩之 1A08, 1A09, P05,

P22

Mihara, M. 三原基嗣 2B08, 3B01

Minato, F. 湊　太志 1B05

Minowa, H. 箕輪はるか P10∗

Mitachi, K. 三田地勝昭 P19

Mitsugashira, T. 三頭聰明 1B02

Mitsukai, A. 水飼秋菜 1B07, 1B08, 1B10,

P29, P31∗

Miura, H. 三浦　輝 1A01∗, 1A02

Miura, T. 三浦太一 2B03

Miyake, Y. 三宅康博 2B03, P37

Miyamoto, Y. 宮本ユタカ P15, P16∗

Miyashita, S. 宮下　直 1B07, 3B04

Miyashita, Y. 宮下由香 2B01

Miyata, Y. 宮田佳樹 P12

Miyauchi, S. 宮内翔哉 P41∗

Miyazaki, J. 宮 　淳 3B01

Miyoshi, H. 三好弘一 P06

Mizumoto, T. 水本哲也 2A03

Mizunuma, T. 水沼丈史 P40

Mori, K. 森　一幸 P06

Moriguchi, Y. 森口祐一 1A08, 1A09

Morimoto, K. 森本幸司 2S01, 1B06, 1B10

Morimoto, T. 森本隆夫 P09

Morita, K. 森田浩介 2S01

Morito, Y. 森戸祐幸 2A08

Motoishi, S. 本石章司 2A04

Motoyama, R. 本山李沙 1B10, P29, P30∗

Murakami, K. 村上拳冬 P34

Murakami, M. 村上昌史 P29, P30

Muramatsu, H. 村松久和 P20∗

Muranoi, T. 村野井　友 1A04∗

— N —

Nagahashi, T. 長橋孝将 P04∗

Nagai, H. 永井尚生 1A08, P22

Nagai, M. 永井満家 3B05

Nagai, Y. 永井泰樹 1B05, 2A03, 2A04,

P33

Nagakawa, Y. 永川栄泰 1A08, 1A09

Nagame, Y. 永目諭一郎 1B07, 1B08, P31

Nagao, S. 長尾誠也 P12

Nagaoka, M. 永岡美佳 3A06

Nagase, M. 永瀬将浩 1B09

Nagatomo, T. 長友　傑 3B01

Naguwa, R. 名桑　良 1B07

Nakagawa, M. 中川真結 P38∗

Nakajima, T. 中島丈博 1A04

Nakajima, T. 中島映至 1A09

Nakamura, S. 中村詔司 3B07, P44

Nakamura, T. 中村利廣 P02, P11, P13

Nakanishi, T. M. 中西友子 P36

Nakashima, S. 中島　覚 3B04

Nanbu, A. 南部明弘 1B03∗

Nemoto, K. 根本圭介 1A03

Nihei, N. 二瓶直登 1A03∗

Niizato, T. 新里忠史 P19

Ninomiya, K. 二宮和彦 3S03∗, 1A07, 1A11,

1B03, 2B03, P07,

P37

Nishiizumi, K. 西泉邦彦 1B03

Nishimagi, S. 西間木史織 P24∗

Nishinaka, I. 西中一朗 2A01∗, P34

Nishino, S. 西野茂人 P22

Nishio, K. 西尾勝久 1B07

Nishiyama, J. 西山純平 1A05, 1A06∗, P17

Nishizawa, K. 西澤邦秀 P06

Nitta, W. 新田　済 P03

Nogami, M. 野上雅伸 P42

Nohara, S. 野原精一 P04

Nojima, T. 野島健大 3A06

Nomura, K. 野村貴美 2A08∗, 3B03∗, P40

Nomura, M. 野村雅夫 P42

— O —

Obuchi, A. 大渕敦司 P08, P11

Ochi, K. 越智康太郎 P02

Oda, H. 小田寛貴 3B08∗, P25∗

Ogata, Y. 緒方良至 P10

Ohara, T. 大原利眞 1A09

Ohkubo, Y. 大久保嘉高 2B06, 2B07

Ohno, T. 大野　剛 3A05

Ohta, Y. 太田裕二 P21

Ohte, N. 大手信人 1A03

Ohtsuki, T. 大槻　勤 1B01, 1B02

Oka, T. 岡　壽崇 1A05, 1A06, P17∗

Okada, Y. 岡田往子 P04

Okazawa, A. 岡澤　厚 P40

Okumura, S. 奥村真吾 P02∗

Omtvedt, J. P. J. P. Omtvedt 1B10

Onda, Y. 恩田裕一 1A07

Ono, H. 小野洋伸 3A06
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Ono, T. 大野峻史 3A03

Ooe, K. 大江一弘 1B07, 1B08, 1B10,

1B11, P27, P28∗,

P29, P30

Ooe, S. 大江崇太 P34

Osa, A. 長　明彦 1B07, 1B08

Osaka, K. 小坂　健 1A05, 1A06, P17

Osawa, T. 大澤崇人 3A06

Oshimi, Y. 押見吉成 1B11

Otobe, H. 音部治幹 3B06

Ouchi, K. 大内昴輝 1B09

Ouchi, K. 大内和希 3B06

Oura, Y. 大浦泰嗣 1A08, 1A09∗

Oya, Y. 大矢恭久 3A01

— P —

Pershina, V. V. Pershina 1B07

— R —

Runke, J. J. Runke 1B07

— S —

Saeki, H. 佐伯秀也 1B05, 2A04, P33

Saito, T. 齊藤　敬 P24

Sakaguchi, A. 坂口　綾 1A01, 1B10, 3A05∗,

P05, P12

Sakai, H. 酒井浩章 3A07∗

Sakai, Y. 酒井陽一 P39

Sakama, M. 阪間　稔 1B07, 1B08

Sakurada, S. 桜田翔大 3A01

Sakurai, N. 櫻井　昇 1A08, 1A09

Sasa, K. 笹　公和 1A10, P05, P26

Sasaki, K. 佐々木啓一 1A05, 1A06, P17

Sato, D. 佐藤大輔 1B07, 1B08, 1B10,

P29∗

Sato, T. K. 佐藤哲也 2S03∗, 1B07,

1B08∗, 2A03, P31

Sato, M. 佐藤美穂 3B02

Sato, N. 佐藤　望 1B10, 2A02∗

Sato, S. 佐藤眞二 3B01

Sato, S. 佐藤俊一 P33

Sato, W. 佐藤　渉 2B05, 2B06∗, 2B07,

2B08, 3B01, P38

Sato, Y. 佐藤祐貴子 3B01

Satou, Y. 佐藤志彦 1A10∗, P05

Schädel, M. M. Schädel 1B07, 1B08

Segawa, M. 瀬川麻里子 P44

Seino, U. 清野詩子 P23∗

Sekimoto, S. 関本　俊 1A08, 1B03

Sekine, T. 関根　勉 1A05, 1A06, P17

Sera, K. 世良耕一郎 P06

Seto, H. 瀬戸博文 P09

Shibata, M. 柴田理尋 1B07

Shibata, S. 柴田誠一 1B03, 1B04, 2A02

Shibazaki, M. 柴崎昌彦 P09

Shigekawa, Y. 重河優大 1B02, 1B03, 1B08,

1B09, 1B10

Shigihara, T. 鴫原　隆 1A04

Shikamori, Y. 鹿籠康行 3A05

Shima, N. 島　長義 3A02∗

Shima, T. 嶋　達志 1B03

Shimizu, H. 清水弘通 2B08∗

Shimizu, Y. 清水良央 1A05, 1A06, P17

Shimomura, K. 下村浩一郎 2B03

Shimosegawa, E. 下瀬川恵久 2A05

Shin, Y. 新　裕喜 P34

Shinoda, H. 篠田　壽 1A05, 1A06, P17

Shinohara, A. 篠原　厚 1A07, 1A11, 1B02,

1B03, 1B09, 2A05,

2B03, P07, P32,

P35, P37

Shinohara, H. 篠原宏文 P21

Shiobara, R. 塩原良建 P13∗

Shirai, K. 白井香里 1B07, 1B11∗

Shirai, N. 白井直樹 1A08, 1A09

Shirasaki, K. 白崎謙次 3B05

Shozugawa, K. 小豆川勝見 P01

Sigekawa, Y. 重河優大 1B07

Singu, K. 新宮一駿 1B07

Soemori, A. 添盛晃久 P01

Sonoda, S. 園田伸也 2A03

Steinegger, P. P. Steinegger 1B07

Stora, T. T. Stora 1B08

Strasser, P. P. Strasser 2B03

Sueki, K. 末木啓介 1A10, 3A05, P05,

P26

Sugita, R. 杉田亮平 P36∗

Sugo, Y. 須郷由美 1B05, P33

Suzuki, A. 鈴木杏菜 1A07∗

Suzuki, D. 鈴木大輔 P15

Suzuki, K. 鈴木究真 P04

Suzuki, M. 鈴木聖人 3B01∗

Suzuki, S. 鈴木茂世 P40∗
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Suzuki, T. 鈴木敏彦 1A05, 1A06, P17

Suzuki, T. 鈴木貴博 3A03∗

Suzuki, T. 鈴木達也 P42

— T —

Tabei, K. 田部井　健 3A04

Tachibana, Y. 立花　優 P42∗

Tada, J. 多田順一郎 1A03

Tagami, K. 田上恵子 3A04∗

Taguchi, A. 田口　明 3A01

Takada, A. 高田淳史 2A03

Takahashi, A. 高橋　温 1A05, 1A06, P17

Takahashi, A. 高橋　晃 3B05

Takahashi, J. 高橋純子 1A07

Takahashi, K. 高橋和也 1B04, 2A02

Takahashi, M. 高橋賢臣 P24

Takahashi, N. 高橋成人 1B03, 2A05

Takahashi, T. 高橋　努 P05, P26

Takahashi, Y. 高橋嘉夫 1A01, 1A02∗

Takaku, Y. 高久雄一 3A05

Takamiya, K. 高宮幸一 1B01, 1B02, 2A06

Takeda, S. 武田晋作 1B08

Takenaka, S. 竹中聡汰 2B05∗

Takeuchi, N. 竹内宣博 2A04

Takeyama, M. 武山美麗 1B06

Tamari, T. 玉利俊哉 3A02

Tanaka, K. 田中万也 1A02

Tanaka, K. 田中康介 2B02∗

Tanaka, T. 田中泰貴 1B10

Tanigawa, S. 谷川祥太郎 3B01

Taniguchi, T. 谷口拓海 2A01

Tanimori, T. 谷森　達 2A03

Tanoi, K. 田野井慶太朗 P36

Terai, T. 寺井隆幸 2A08

Terashima, C. 寺島千晶 2A08

Thörler-
Pospiech, P.

P. Thörler-
Pospiech

1B07

Toh, Y. 藤　暢輔 3B07, P44∗

Tokizawa, T. 時澤孝之 P18

Tomita, J. 富田純平 P12∗

Tomita, R. 富田涼平 P05∗

Tomitsuka, T. 富塚知博 1B07

Toyoda, M. 豊田岐聡 P37

Toyooka, S. 豊岡慎介 P03∗

Toyoshima, A. 豊嶋厚史 1B07, 1B08, 1B10,

2A02, 2A03, P29,

P31, P32∗, P35

Trautmann, N. N. Trautmann 1B07

Tsukada, K. 塚田和明 1B05∗, 1B07, 1B08,

2A03, P31, P33

Tsukamoto, T. 塚本敏夫 P25

Tsuruta, H. 鶴田治雄 1A08, 1A09

— U —

Uchida, S. 内田滋夫 3A04

Uchiyama, T. 内山孝文 P04

Uemura, Y. 植村有希 3A01∗

Uesugi, M. 上杉正樹 3A07, P14

— W —

Wakabayashi, Y. 若林泰生 1B06

Wakitani, Y. 脇谷雄一郎 1B04

Wang, J. 王　軍虎 3B03

Wang, XS. 王　暁水 P21∗

Washiyama, K. 鷲山幸信 2A01, P34

Watanabe, K. 渡邉慶子 1B04, 1B10, 2A02

Watanabe, M. 渡邉雅之 3B04

Watanabe, S. 渡辺　智 1B05, P33

Watanabe, S. 渡辺晋一郎 2A05

Watanabe, S. 渡辺　峻 P04

Watanabe, Y. 渡辺裕夫 2A07

— Y —

Yakushev, A. A. Yakushev 2S02∗, 1B07

Yamada, N. 山田記大 P34∗

Yamada, R. 山田亮平 P27∗, P28

Yamada, T. 山田祟裕 1B04

Yamada, T. 山田哲也 P25

Yamada, Y. 山田康洋 3B01, 3B02∗

Yamagata, T. 山形武靖 1A08, P22

Yamagishi, T. 山㟁崇之 P39

Yamaguchi, Y. 山口喜朗 1A07

Yamaki, S. 山木さやか 1B06, 1B10

Yamamichi, M. 山道美和子 P21

Yamamori, K. 山守航平 P14∗

Yamamoto, M. 山本政儀 3S04∗, P12

Yamamoto, S. 山本　駿 P01∗

Yamamura, T. 山村朝雄 3B05∗

Yamasaki, S. 山﨑信哉 3A05

Yamauchi, S. 山内　繁 P39∗

Yamazaki, K. 山﨑興樹 3A03, P23
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Yanaga, M. 矢永誠人 P06∗

Yano, S. 矢納慎也 1B04∗, 1B06, 1B10,

2A02, P32

Yashima, H. 八島　浩 1B03

Yasuda, K. 安田健一郎 P15∗, P16

Yasuda, Y. 安田勇輝 1B02∗, 1B09

Yokoyama, A. 横山明彦 2A01, 3A07, P14,

P34

Yoshida, A. 吉田　敦 P43

Yoshida, G. 吉田　剛 2B03∗, P37∗

Yoshikawa, H. 吉川英樹 P18

Yoshimura, T. 吉村　崇 1A11, P07, P32,

P35

Yuasa, Y. 湯浅由美 P04

Yunoki, A. 柚木　彰 2A08

— Z —

Zang, Z. 張　子見 1A07, 1A11∗
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サーベイメータ

「光」を表すlux。「最上、頂上」を表すcrest。
LUCRESTには、最上の光を提供することで、

人や社会の「見えない不安」を照らし「安全」そして「見える安心」へと
変えていくという信念がこめられています。

特 長

• 明るい場所でも視認性の良い液晶表示

• タッチパネルディスプレイで直感的な操作

• 堅牢・軽量・コンパクトなマグネシウム合金筐体

• 瞬時値／連続値のメモリ保存が可能

• 検出器側にメモリスイッチ・
　時定数切替スイッチを装備

• USB接続でメモリデータ読み出し可能

ラインナップ

www.hitachi.co.jp/healthcare

LUCRESTは、株式会社日立製作所の登録商標です。

γ線用
TCS-1172

β線用
TCS-1319H

α／β線用
TCS-1362





 

         

Cs2LiLaBr6 (Ce3+) 
[CLLB:Ce3+] 
 

LaBr3 (Ce) 

Scintillation Detectors 
(NaI,LaBr3,BGO,Plastic, ) 

+Divider + MCA + HV are only in  
One-body or Two-bodies 

Sensor-Kit  
MCA-BASE 

=2.8% @662keV 
Decay Time 16 nsec 
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