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ImEERE =T (AMS) DitiZ 304E D7k & FPR RS _
Review of development of AMS in the past 30 years and future perspective

A e
NAKAMURA, Toshio'*

P ERCEFERIE R AT > 2 —

LCenter for Chronological Research, Nagoya University

hEZRE &M (Accelerator Mass Spectrometry; AMSE, Ki+1 A > ZEFEMICHE S 2 I#ds, ZOHE =259

DHEBONEE, EHICAFR TFOI XV F =0T )V F—HBEEN S AFK FOIR &S (RO ER) ZIRET %
HA A VB EHA G DR T, KRITIFHET % T K MEOHBEHERN A & Z OZE RNA % SR E D DI e S
HEETH S, 1980FEMIThEZRE R I (AMS) 12 K% KRLNIVD T MEBEHERNAAD, Bmges <
RO ZHWTEEETHETE S X210 > T, BEHERENAAZ W 2 ERHEDICH ORI L IERE N
7z. AMS ZH\ 3% &, 10Be (half life: 1.5xE6 yr), 14C (5730 yr), 26Al (7.1xE5 yr), 36Cl (3.0xE5 yr), 41Ca (1.0xE5 yr), 1291
(L57XE7 yr)ix & & & i S E OB ENADS, £z, ANTHEHEREN{A 236U  (2.35XE7 yr), 240Pu (6563 yr)
BEM, WHRETBZILEOBTHIV I LZANTHETE S, FIFASN2hmdaRE, AMS SR E U T3 T
M 0.2MV?26MV D 2 > 7 LD EFEN#ESE ONV T 757, Fliday a7 b - )bk rRX) NFEAETHS.

FERPEICBOTIE, N5 OFHFERBIERMAD S B ERE (140 HRrE XHVWENS. RE
X, EMNCEENZ FEILEO—DTHA T b, EYEFOT LI E5E LY - iEAHRICEEN TS, &5
12, HIERO RS THFEHMOIEH TEK E Nz 14CIEB LS N T #bikE (14C02 &7xh, KRXHICTFET 21tho
THgbikEE KEALT, MCEEN—EIlk>Tzbl, EVMAENICEITTS. Do, REZERED 14CHIHHEEE
MFF—ETHD, RNCEFE L T3 14CHEE LR OFR E ORRIKIFIZIRHREH LI NS, —/7, 41Cald, )
VOBEREICEENTED, FHE 10 HEEEWz®, FEARBEOFIEAOFERINEITFHIHTE S I5EEN SN, L
ML, 41CadfiE, ZNENDOEHD 41CaDWIHIRENIHA TR W zo, iz 1L4COMHICEEE L TNy 77
TV RAK VDRENEHE LNz, ERPTEANDIGHIZEZBFRERE VWA 5. 17, 10Be, 26Al, 1290EHE « K
HEREVI OHEREAEAR, BRI U725 AR OF RIS EACHEE, 36CHIH F/KDEROHEE, 236U 244Thi /KD
PEER DRSS IR E N5,

ARG T, AMS OFBOME, HAB X CHFIC I 2BERH 2R R7=H &, AMS OF|H 7B X OREk
DEYEICOVTHENT 5.

F—TU— R hEERE S, TR SO, TR, EAGAE, A A > R, 1 A R EHE
Keywords: accelerator mass spectrometry, cosmogenic nuclides, radionuclide, age measurement, ion nuclide separation, i
particle counting
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B R S hdEgsE E& o2 > 2 — DO BLUR
Present status of YU-AMS

P At 1
TOKANAI, Fuyuki'*

LR SR e ' it > 2 —
LCenter for YU-AMS

Yamagata University (YU) installed an AMS (YU-AMS) system in the Kaminoyama Research Institute to meet the require-
ment of1*C AMS for microdosing and medical studies as well as that of radiocarbon dating in the same facility. An automated
graphitization line was also installed in the same research institute for sample preparation. This AMS system is the first AMS
system installed in a university in north Japan (Tohoku-Hokkaido region). The facility also provides radiocarbon dating for sam-
ples from other universities, institutes and public organizations. Currently, we are planning to install a second new ion source
and an automated graphitization line until March in 2014. In this paper, we describe the status of the YU-AMS system.

F—U—FR:AMS, ¥/ /0 F—X
Keywords: AMS, microdose
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AMS ICET B L— —%& Wz R B #ES X T LORF
Development of isobar suppression system using Laser in Accelerator mass spectrometr

SR IR L BRI
MIYAKE, Yasuto'* ; MATSUZAKI, Hiroyuki® ; HASEGAWA, Shuicht

VIRGURZA AR LR/ 7R 7 EIBR I, 2 B UOREER AR L2 R TS e R 1 51K
! Department of Nuclear Engineering and Management, School of Engineering, The University of Tekgtear Professional
School, The University of Tokyo

IEZE & HT (Accelerator mass spectrometry, AMSYS T HIWi%RE & [A AR Z 08T % C ik, HEksEey
AT LDINY 7 T5 2 Rk 2 L CIFFICEEREMZFFD, AMS TRIEK, FIEARDIEHC /T A FRHEBIER A
HAND 2 Z—=I5E, AF 2 EYEOHANERZRIN LIEENH BN TE T [1-2).

19804ERUTIZNMEEF A /IS L—H— & A AV — LZMHEEH S E 5 C LI K D FAERZTEES 5 515N ERA DN
72 [3]le TOFETIE, B & A EAEOE 7R (Electron Affinity, EA) DZ%FI9 %, HIRLIRD /573 A &
AL D & EADKEWVGS, ZORBOI3IVF—% L—P—HI KD A A G52, YRS & 0 [ EE
FFE D B2 TR R R b Uy ISR HIRE DA Z A S H5 T N TE S, L L, YISOV AL—H—
KK DNRISERFLUTWS, L—Y =D A F v — L EMHENEH T 2R IEF I L REAOIIHID A+
Tl olze 2L, TOFEHNE FZERICE > TR,

EE, L—Y—OMEEDFED, A4 2 E— L OFBENGHAFHREZIEE T 2 FENER SN, AMSIZBWTL—
P—FHWZRERA A O EE AT LOBRENED SNTVDS, BIZIE, HAEDERICK DA E— LR E
VERIGTF ¥ N—IC X0 L—P e A4 — L DMAFHRRZIRINIERE T 5 /5EDRE TN TV S [4].
COYAF LAEALE ML, Cl-36(EA=3.62eV)& S-36 (EA=2.08eV) Ni-59(EA=1.156eV)& Co-59(EA=0.661eV)D
X O GRIEREIEX O KE B B2 DHSREOIEICB O CHER TS ZRRTE % 4. HDWVIE. BV
i & RO EA OBIRDICIZ > TWAMETE, HIHZ D TA A4 ICT 5T & T, EADWHEL., YEli#kc
FONBETESLEDICTZBAREN LIRS N5,

L—H =t A+ E—LERINHAEERE® 21, KISF ¥ NN—Z2EDIAF 2 E—LDAF U HERD
RUE(EEITI BEND S HIGTF ¥ VN—RENE L U TIhES ASRTOFERIAISO%, ASEHODO%RRENE
ZH6N%, KT, L—P—Ic KB REIEEKDEES X T LOE AN E, EEOC—LFA Y TL—Y =LA
TERE R 57001 A UWNERRIET ¥ 2 N—DFRENEIC OV TR ETT-> T2,

[1] H. Matsuzaki, Journal of the Vacuum Society of Japan, Volume 50, Issue 7, 467-474 (2008).

[2] T. Aze, H. Matsuzaki, H. Matsumura, H. Nagai, M. Fujimura, M. Noguchi, Y. Hongo. and Y. Yokoyama, Nucl. Instr.
Meth. B259, 144-148 (2007).

[3] D. Berkovits, E.Boaretto, G. Hollos, W. Kutschera, R. Naaman, M. Paul, and Z. Vager, Nucl. Instr. K281, 663
(1989).

[4]Y. Liu, P. Andersson, J.R. Beene, O.Forstner, A. Galindo-Uribarri et al., Rev. Sci. 88s62A711 (2012).

F—U—F: AMS, [F=Efk, L—5'—, it
Keywords: AMS, isobar, laser, photodetachment
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Cl47% & IR FLERFNY) D il 7 .
Development of C14-free laboratory animals.

IR FE— T S - TR AMS FARIIE S )L—T 1
KOBAYASHI, Koichi'* ; AMS, Dating group

LRk SLA - SR
IPaleo Labo Co.,Ltd.

BRI ZE D WIHHERFSIC BT FERICEWERHEL )LD 1M C TR S N2 3R 72 SR/ NI R 5 U T iR
HHEIC K O HINOFEYDOEAANIC BT B BEZHNZFEERM TN TS, THUTH U T, EREO S A2 T %
RADRNALL MCr2C 2T % Z EMMTENE MCEGEY OMEHREL NV 2 Z SIS U T NF 5 T EDATRETH %,

HRR O O G A R KK T % kZE1E, 1MCIM2C~10712 OEIE THRATERINA UC Z B3 BBRIRETTET TV 5,
THUTH U TEA R R DR EIE. UCHOBEHEZIC X DA LTI & A EHEL 72> T T dead carbon(DC & IEFF)
EMHEN S (MCIMPC < 1071 ; HMC-free carbong) fiE> T, DC OFEEREMWZ M A 1E, HIE I 559 % “CD
ik 2 2 PR OB IR Z OB 72 5 FEERICLEART 10 577D 1 FRELL RIS S 92 EMHR, BUURZED K 5 ITAKWK
e L~V MC EEREYIC X 2 BREIZERD AMS JIIEIC KD ATREL 75 5,

T K DRSS OBEHFRIEE DGR MEDEBUCIRA U, F 7o il 7 A555% b B FH OHRRBGH R IEF ISR E WV, I, A
SRR L)L O SEY B REFLER M AT RE &£ 72 % DT BRIV OPRER, A0/ ORISR ENDISH D RS
<N,

AT70Y 7 M Tk, DCOEEREY), R DC~ Y AZfHEREd 2 L2HINE LT, DC DEZ{ES W52 3 4F
ANCBAR LTce XEMZERPTH AN, T T TS E TORMR & A& HEDZERIC AT TOMSETHE OB EZ 19 %,

2010 10 H., MC EEEEWVEYHEEOIGET — 272135 Z L 2 HIC, fEERZEBRZ G Uiz,

HCZEERVIREICHENZE T2 L3RI DC OEYNCE S T LIS TH %,

77 UNVEN T T—T Ry 7 ANDZER e, MCEEERNATZER (Ny, Oy HAKRU DC Ths T & ntiR Uiz
WD CO, HA) ICANEZ T, LED RuDEANIC K 28 mOYEDOMS F T ay OV —ix E DR R YA A AEY) T
HBHIFY LTS, WEZAA TR, MCIREZBREITHART 20%fEE £ T &8 % 2 &I (20 pMC:
percent Modern Carbqn80%D DC JREE) L7z, (IMkiEA . 2011; Kobayashi et al.,20D1

SRULY (=7 LF) B EEOREMNMAEY) 10 p miEE) THO . BYOMEICHERKRERZ TN
TH>Twa I kL, HERTEIETZDTDCILNEZTH2Z WS NS, DCOEBREYOM L L TH#&ET ST
bl 7ol Y il

Z D%, 100%D DCAtZHiT 2 bk 42 RIREZERD | /N EHARRIC COy FEAESER LKL, ZiRfa (ERbES @ 2
VoG EHICI Y LY Z ANTHAL THET 2 LW BifEEEICK D, #1196 %D DCIRED I RV L
DBLET B T LI LTe OMKIED 2012,

oo S RYLIYI L INEBREYOICZ VIG5 T & DMREERZIT> Tz, 3EDR T AICI FY LY 80%, 7
0L Z 20 % DIREGMARZEESFNC Uz ilO@FER Nz 5 2 T 3 7+ ARISE LR, @Fofirlz5 2 THE L7z 3
VEDRIERE L Lhlig U T, D UKENDIROLSMCREZETRENT ., BEICED LW R Z2R T,

RS 2 OIS RIZ, DC YU ADORBEDAFEMENRKENT L ZRLTED, ROAT Y FICHEL T & LixoTz,

20134E 8 H. AWIZ & BT WM& W z/2E, DC~ w7 ADFME HIE L TR 2B LTz,

BE. A1 m® OKBUEHEEEGEZELE U, KEBRICHE S BRA R RICHIG L TR RZmA N5, DC I F
U Ly DOREREFRICHD fHA TS,

5 T HISZHR

/IFRIZ A (2011) Production of*C-free plants and animalé Kobayashi, K.(Z%» (2011) Production of*C-free plants and
animals ; /MAIZ A (2012) Production of dead carbon lives

F—T— R AMS IC & % Y BIHEMZE, Cl4z 3 £ aWEY), 2—J L7
Keywords: Pharmacokinetics by AMS, C14-free lives, Euglena
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B IED SRS A RIS A 72 AMS VEIC K % HASPERS AR D U CHIlE
14C measurement of the Southern Japanese tree by the AMS method for high-precisio
radiocarbon calibration

Feles ELRE b P R
HAKOZAKI, Masatakd* ; NAKAMURA, Toshio*

VY HERAERIER G > 2 —
LCenter for Chronological Research, Nagoya University

RS (MC) FRIEIR, WL 5 T RO MR LR OFRVEIC K E CHEIM L TS FERIEZETHS. L
mL, WCHEMREIBERE —H LAV, FRPHRRO UC T — 2 5 ZBHERIET— 2y N TORIEZ B
9%, Fiz, K& MCIEMEICIZHEE (regional'*C offset) hdH % 728 (Hogg et al. 2002) & 7R JEHEEEIED 7281
&, HUK T & OFERIET— 2ty MRS RZ0END S.

A ERAFEARERAETZ > 2 —Tl, HAMBEDOBFRIET —2 %y b2 5728, EHAEBARTHS
BAKZHNT LERT LD MCHERRBEL TS, TNETOREND, BASLITIEZE 2000FEM D X F X E RHHL
BT, MFUEHERERE T — Xt v b IntCall3(Reimer et al. 2013k D & #i\ MCHERERT T D> TS
(Nakamura et al. 2013) 4 [alld, #dot 5 D EAKZ TR Z L7z UCRFERSRICDOWTHE T 5.

Rl BERBEEBABED AT GRE: YakuA) TH 5. COitkhd, BAEHMEERIIE (RK KRE) & OFElR
EREFDITONTED, FERENTHS. ikl ADA34-50204E % 18T LY 0 /0, PUBEIMELBIEDE 35
£ (AD434, 436..., 502)c DWW T MCHlEZRITo Tz, HIEICIE, R YZ VT hay AMS2 SHZ [ U, EEUE
DORHERE LIzDE, RICBERENZHIET 272D TH D, FERCEFEREOFERHE L ET 5.

e OFER, FbElo MCHEMIZ, IntCall3k D &t 28 + 224F, K 76 + 214F (AD488) i\ C h¥bh - Tz, iR
KD 14CHAUE, IntCall3# K U SHCal13EE FERFAEFiIET— 2 & I; Hogg et al. 2013DIFIE I A7iE U 7z.

BAESIEERICEHICRTT Ot L 9 2728, EHMIC MCIRE DRV EFERRGMMEGE T 0neEZI 5N T
W3 (FRIEH 2012) S EIOHGERSRE, #T 5 I HADLO KK MCIREME R L7z L 2Rmd 5. 2D
W5, TORRIZHEERD Db OKRGPHGDIRE > TOWIATREEDNE 2 5N 5. IAIZD (2013)1d, EEFIRE IR FE X
FHEAR (FEARLED) O MCIRERIEN S, #t 5 -6 HAdATHIC/MI T, IntCal K b & HWERDE LN L Z2H
HL TV, SHOERIZIEFREBAROREMER LT LEDTHD, ORI LERRK DN RHARE
TNATWIZAREENE Z 5B, SiE, fdot6 il E TRAKKEO UCHllEEIE L, WKAIEH (2013)DFEHR &
BET 20T 5.

T R MG HE, AR, F A, JEERRE, RO

Keywords: radiocarbon calibration, regiodaC offset, Southern Japan, tree-ring, Yaku cedar
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fff?ifﬁi&ﬁ% HIDIRPEA N R JE D C-144EUIIE & I HERY) D HER L2200

C-14 dating and geochemlcal analyses of the tsunami sediments in continuous soil de
posits from Tohoku area, Japan

V3 BRI 1 M A L TR HS L R R 2 Lk fE— 1 KR AR !
WATANABE, Takah|rd* : HOSODA, Norlhlrd ,TSUCHIYA, Noriyoshit ; NAKAMURA, Toshio? ; YAMASAKI, Shin-ichi!
: NARA, Fumiko!

VEAERSAR ARG R ANTFER, 2 b B AEARIIE R Gt > 2 —

IGraduate School of Environmental Studies, Tohoku Univerd@gnter for Chronological Research, Nagoya University

Past tsunami sediments preserved in continuous soil and lake sediments are crucial and unique clues to reconstruct the p
tsunami invasion area. Generally, the tsunami sediments originated from sea floor, sandy beach and/or coastal land soils conta
ing gravels, sands, muds, shells and microfossils. In particular, muddy tsunami sediments should be found to detect the limit c
tsunami invasion areas, because relative small particles move to more inland area with tsunami in comparison with sand deposi
Additionally, dating of tsunami sediments is indispensable to refer for historical disaster events. Therefore, we have to make ag
models of continuous soil deposits with tsunami sediments and new techniques for detection of invisible muddy tsunami sedimer
in strata. In this study, we performed the nine radiocarbon measurements of plant residues in continuous soil deposits as well
geochemical characteristics of tsunami sediments. 2m-continuous soil deposits were taken by the handy geoslicer (Fukkenn ¢
Itd.) from the Pacific coast of Tohoku area in northeast Japan. The samples were composed of cultivated surface soils, peaty cl
silt and sub-rounded medium sands. The sandy deposits were found between the peaty clay layers. To show the sediment:
ages of sandy deposits, plant residues were taken from the sandy and peaty clay layers in the continuous soil sediments. T
plant residues were washed with ultra pure water using ultra sonic cleaner to remove soil particles containing relative old carbor
Then, the samples were treated sequentially with 1.2M-HCI, 1.2M-NaOH and 1.2M-HCI at 60 degrees of Celsius for 3 hours.
After neutralization and freeze-drying, the samples were combusted in evacuated quartz tubes. Then, the purified carbon dioxic
was reduced to graphite using Hydrogen gas with iron catalysts. Radiocarbon measurements were performed by the Tandetr
AMS system (Model-4130, HVEE) in Center for Chronological Research, Nagoya University. Total organic carbon contents
of the plant residues were from 45.9 to 54.5 wt.% (50.4 wt.% in average) and stable carbon isotope ratios of the plant residue
ranged between -26.7 and -30.1 permil (vs. PDB), which consist with those of modern terrestrial C3 plants. As a result of this
study, part of the calibrated ages of plant residues taken from just above the sandy tsunami sediments was about 1000-1300
BP, and these ages were agreed well with those of the Jogan earthquake and tsunami in the Sendai plain.

Keywords: Radiocarbon dating, Tsunami deposits, Jogan tsunami, Geochemistry, EDXRF
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TV a—x HE, TRy TEDT T IO AMS A 14FA _
AMS radiocarbon dating of tephra layers on Adak Island, central Aleutian

YL Fe e AR R
OKUNO, Mitsuru* ; NAKAMURA, Toshio?

o 1N e ) W NG ¥ A e
!Fac. Sci., Fukuoka UnivACCR, Nagoya Univ.

7V 2=y YHEORREICNIE S B 7 Xy 7 I, SEHtT 7 IR0 LT0S. TNEDT T IH0E % 115
JERDORENCDONT, BEERE MO FERHEZTTo> /e, e, —HOMRTlE, RaERIcE T 7 I08E -
TW5. WEIHREENR L, GEMOIEADNDENTS, 7770 ETICRLNS REYINERE NS DMK
V. NS OWUNGERHCR U T AMS iz T 2 2 Iic kD, BETE2FREHEZ LN TE . TORETIE,
ZNSDORRZMET 5.

F=U—=R: TRy G, 7T, EHER RN
Keywords: Adak Island, Holocene, tephra, radiocarbon date
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mit i B2 2 =l £ R O R TR SR AT

Radiocarbon dating of stalagmites from the Ryugashi Cave, Shizuoka

e & B wE AR )RR 2 R R 2
KATO, Tomomi' ; MINAMI, Masayo2* ; HORIKAWA, Keiji * ; NAKAMURA, Toshio?

PR ERARAGER AR, 2 Ad R R IERR G st > 2 —, 3 BILRSAR ARG T2l
!Graduate School of Environmental Studies, Nagoya Universitgnter for Chronological Research, Nagoya Univer$®raduate
School of Science and Engineering for Research, University of Toyama

Stalagmites are cave deposits precipitated from drip water. Drip water consists of carbon derived from setiCidhas at-
mospheric“C values in isotopic equilibrium with atmosphere, and carbonate-dissolvegv@th has'*C-free (dead) carbon
through interaction with cave host bedrock. As a result, drip water contains a percentage of dead carbon, which will make the
14C ages of the stalagmite older. Therefore, a correction of the dead carbon fraction is nedd€ddaiing of stalagmites. In
recent years, young stalagmites of 10-20 ka have bt@mated by comparing th¢C on samples of known calendar age with
the tree ring record of atmosphetitC during a period of overlap (Hoffmaret al., 2010; Southowt al., 2012). This procedure
involves the implicit assumption that dead carbon fraction in stalagmite remained constant through its growth time. In this study
therefore, we examined dead carbon fraction in two stalagmites from the Ryugashi Cave in Hamamatsu, Shizuoka by investiga
ing seasonal variation it C concentrations of drop water coupled with soil S@mospheric CQ and host limestone, in order
to reveal possibility of accurate and preclé€ dating on stalagmite in Japan.

The drip water samples showé&tC of 1130 BP to 980 BP ani!3C of -10.1%. to -9.1%., which are lower in fall and winter,
and higher in spring and summer, and have the annual mead€ aff 1025140 BP andi!3C of -9.4+0.4%.. The RYGS12
stalagmite of 7 cm in length showed 9480 BP at its top and 215040 BP at its bottom, and had a growth rate of about 60
um/yr. The calibrated age of RYGS12 was estimated by comparing @with the IntCal13 calibration curve, resulting that the
stalagmite had a constant dead carbon fraction through its growth time and‘@B/ages of 1050 years older than the true age.

The carbon isotopic fractionation between drip water and stalagmite was negligible. The results indicate that high-rédlution
measurement can be performed on stalagmites in the Ryugashi Cave.

The RYGS12 sample showed rapid decreasé&' &€ from -8.3%. to -11.8%. at around AD1450 The decrease suggests an
increase of soil input to the stalagmite, since soil,@@s lows'3C of -22.0%.. It is reported that there was a great earthquake
of magnitude 8.6 (Meio earthquake) accompanied by a catastrophic tsunami in this study area in AD1498. Therété(@, the
decrease might be caused by the Meio earthquake. In the presentation, we will pt€sesult on another stalagmite sample
RYGO08 of 30 cm in length.

F—T— R 0], B, RERFNREL, Be=RAINIk L

Keywords: stalagmite, radiocarbon age, carbon isotope ratio, oxygen isotope ratio
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FlRICBIT B 14C7Z V> Tz PM2.5H R R D FEA IR fFHT _ : .
14C-based source apportionment of carbonaceous component in PM2.5 in Nagoya city

HURR SCBCT 5 L R 2 ARHE ] 2 R Rk
IKEMORI, Fumikazu* ; YAMAGAMI, Makiko ? ; HONJYO, Koji ; NAKAMURA, Toshio*

LR EBEERE AR, B BRI ARE L > 2 —, 2 i EHERER AR E L v 2 —, 3 R ERY.
BeBRBEAreR, ¢ 2 B ERER A s > 2 —

IGraduate School of Environmental Studies, Nagoya University, Nagoya City Institute for Environmbiaigdya University,
Nagoya City Institute for EnvironmentalGraduate School of Environmental Studies, Nagoya UniverSitgnter for Chrono-
logical Research, Nagoya University

The measurement of radiocarbon (14C) has been used to estimate the relative contributions of fossil and contemporary carb
sources in particulate matter throughout the world. In this study, we use 14C to provide quantitative estimates of carbon origir
sources in Nagoya in April 2003 to March 2004. pMC and OC/EC showed similar seasonal variations and high values (range
39.81t068.4, 1.0 to 2.0; average 53.4, 1.5, respectively) in May and early June, whereas the values of pMC stayed relatively lo\
values (range 28.3 to 41.9, 0.7 to 1.2; average 34.2, 1.0, respectively) after middle June. To estimate the source region of hig
pMC values, backward air mass trajectories were calculated during the sampling period in April to June. The air mass appeare
to have passed through eastern Siberia when the pMC values showed high values in May and early June which also show:
high values of OC/EC ratio and OC concentrations. In 2003, many researchers reported the influence of large forest burning i
Siberia. This large forest burning occurred in spring to summer. The smoke from this forest burning had reached to Korea, Japal
and North America. The influences from the Siberian forest fires had an important implication for air quality over East Asian
region. We conclude that high pMC values measured in spring are originated from large forest fires in Siberia and transporte
long distance.

F—"T— R RKxZ7 1Y), PM2.5, Mk 2
Keywords: atmospheric aerosol, PM2.5, radiocarbon
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*W#Qlﬁij;ﬁéﬁiﬁﬂbc Ko THLEMNICIE > Te R RIS B B REFEERER R 14 DT HUEEH

%/ A}

De%adal change in bomb-produced radiocarbon in the Pacific Ocean revealed by WHI
repeat hydrography

REAR ME—BR W B2 L ey {2 !
KUMAMOTO, Yuichiro'* ; MURATA, Akihiko! ; KAWANO, Takesht

UM TBOE NI B TR

1Japan Agency for Marine-Earth Science Technology

FEIBRIC K o TR E Nz E 14 (RREBREFRRE 14) DS, EDO X I ITHECBITL TV A EHLNICT
BT llE. K& - BN OSAR R X MBI REZ T 2 1200 1 FiEDOV D TH 5, JAMSTECIE. 2000
LA T 1S R EPEER IS 38V T WHP(WOCE Hydrographic Progrand) FEEIIZ #5152 L. kiR 2 14 185 7%
L TE, TN5%E WHPEHEOBEICERNIENT—R LT 5 2 LT, KAFRICEIT S 1990FE8h 5 20004
RICHF TOHEUERI OREEEREIRRZE 14 DZEH S M5 > 7o, 20004ERICTE D N TR EE 14 ORGSR A, I
19904EARD WHP OBIHIFE R LG U7zf55., LD T EMHLMTE > Tz, (1) JEAE M © ShE 0 fh, $hil
FHERE BICREELHE L. (2) JREFEREIETK | SREH 500-m % TldjiA. 500H 5 1500-mfil £ Tl
mMUTHL, MEEERIIKEAZA U, (3) LA | E 500-mX T, hEEE =T 20
Wik, (4) B ShiEo ., ShiERRE & BICREAZLHA L, (5) MAHEMAGIN | R 500-m E Tl
D 5005 1500-m i E TN L TH O, SHEEERIIAEAZ bR L, JEREERERHE AR I L % 20004E1K
DT —ZWVDINH, KEDHNE U T[RRI B 5 R E 14 OFBHIOREN S . Fid (2) LIz & S KSR H
HENTVD, FAEEO IR CORBHIT— 2N RW0id, KEEREICET % 19904F8h 5 200041 Hh 1
TOREZLADA XY M) —DRFZEIZIE > E D Uk, —J7, JERERCRAUS R PSS RIS 381 % B B inii b
W&o T, AEDA VRV R =D L TWB T b oz, TORZENZ, FITKRGD SIBREICEIT LI
FKERHIRIRE 14 ORFAZINCENT 28D EEZ N5, HKHDRE 14 DREBITATFIEERZE L LU Tiikhicez
1£3 %728, EBREFERE 143 FEE (J—E275 1Y) FRICK->TEEZNS, — 5T KK OKEEREER
FUVAPEERZFLWDPLTVS, V—ATH 3 RKKHIBEDWD > 7 F IV AR TRE R BIE Nz &1,
[FYHKIC B 29 —T 7 A VEEROEER A7 — VAR FINC E R RB L TW5S, Fiz, IEREED S EbN
RREERCIR IR R 1413, 1 ¥ RR I 7@EERIC K o TIERTFEN S A~ REANOBAT LR D 5, I B ARIIZEREE
DO—#BIZ. Ol HAAMIREASRAIZ E A4 18310017 35 K U HAF IS bAF M O iR AL HIE GRER
5 1 2007A-F03, 2007B-F05, 2008A-F02, 2009A-F05, 2010A-F06, 2011AFI4L > TH LN EDTH B,

F—U— R BEBREIRIR R 14, KOFTE, AR
Keywords: bomb-produced radiocarbon, Pacific Ocean, ocean circulation
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ﬁﬁ(%]‘ R 72 -l TR (LI A S BRI R 1Y) O ) ki I D iR

Study on property of soil organic matter decomposition by global warming using radio-
carbon

S RE Ry A RIE D EH !
ARAMAKI, Takafumi'* ; LIANG, Naisherl ; TERAMOTO, Munemash; TOMITA, Ayako!

LN BRI ST
INational Institute for Environmental Studies

RIEIC X D50 EFIC > THEAEE O ANMEE S N, 5%, KR&H COy IBENFHRMEX O & BN % nl Rt
MEfIENTWVE, LhLahs, ENWNRIRBLEREICE T 2 HEEEYI O R T 2 B Wi Hoic kg s n
TR, HLIE, BARZHEM2 A T2 OdumEh S JUNE TO2RE 6 #FTcB VT, FMie—2—ZHViz AL
%&ﬁ%kﬁﬁ%%%%ﬁk Teo THRMLTWVWD, ZT T, TOEBRTHEOERKARICTENS C ZEEMICHIE
TEHTLICKST, %mu&aw&%u;%ﬁ%%\% CO, M E 7R & DMz | & Hd T &z BNz
bfwéoﬁﬁzwﬁnﬂk IRIE LB ERERY A S DS BHHAD T T 85K (RERFEHA, HILET) I
ﬁwf\ﬁ%k@%;@ﬂ%ﬁ@i@@%ﬂi%v/A—Wﬁg%m%m1$f0®i@:/%%WbtoLME%%
BEBICFFBIR O . REJTIANC LemEBRIC Y0 U7 LR 21572, AN ZINZ T L <iRE 5 L T—BEINET %
L&faﬁﬁéﬁ%m\%%fbt% TN UTIERGRE & U, eEaHEhc K-> THBRE (POO MUH
HzEHR (PON) OFEE/S—t > FEHNE Lz, sBD S BRERICHE LT 3mglc il 3 250072, Ibiie & &1
BT L TR h ORIk EZ IR AR e LT Uiz, T B2 S X REEE T T/KEHN A7
HWTEITLT, KE (FIT7 748 k2187, HVATBEEN AR 7 IR RS &5 AR R £ > 2 —ohn
HerEEoHEE (AMS) ZWT, 757 74 hadkBiiho e/ tbzstill Uiz, MlET— &, [RRHCHIE Ui
HESORL D 4C2C M B DTN DT R (AMC) L LTERH LK, &, AMCOWEEZEZ £4% L FTH -7,

POC& PONDEEDMISIRB X B K UHIRK & & I1ICEE 3cmIEE X TIEEWIREZ/RT D, Z0O FEFEET 10cmiz
EE TICEBICHED U, E 15emlUIE TIIRHBRFRIEE OIRE & A5 EmDH o 72, 3T 15emllE Tld POC. PON
& BITHHAX THED 5 AN SO Z2 /R LTV ey, RS Sem i Tl i Xl 28 hE080 5 s W EMNFE L
TWiz, TOREERL L. BB EX HHEOBELE X, POC PON & BICEEICED ST RIBXDIBIB L Z 70~80 BiEE T
HO . IREACEREIAE S MAEMIC X 2 BB KT CO, MM BE X ZHRE I5emiZE X THRATNA T EMWS
MNZ %, POCHD AMC OEEDIZ. MK D AMC HEE 10cmFLE F T 110~130% 8 TIXIF— ﬁf%é@kﬁ

T RIB(EX TIEEE semZz ik (59 220%0) 1< LIZREER N 02 /R LTz, K8 10emlikd AMC $hia o Ah
ICHEHT % &, 3cmBiED POC>15 wt %TIFIRIE(LX D AMC DRIEXIC LR T/NE W FEISE, %hu%fu(%kE
D AMCHHEMICKEWER L D, WBENAY A MCET 5 HEAEEYITPO AYMC O—fRNENE M TH D T
X, £ 3cmlE TIRIRBEEEREIC L) > THZEEYID LLERIN “F0" 0 ) 2 —0filiR7%x E 2 sk & 3 2 AR EZ 7R L
TeAESH, B b IBIE(EX D AMCHVNS K Go T IR 5T &N TE S, TOMRICHEZR, M ZFNLIETIE
“HW BREINTH S ORERM GRERRD OBRWEBREZEZDMRLTWVA LR L TWAEDEEZ 5N 5,

F—U— R R, BERERGE, thBRIRIEIL, AR iR, ARk L

Keywords: soil carbon, radiocarbon, global warming, organic matter decomposition, forest soil
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e RIKIAD 5 Se I N T ORMOKIR 3 7 RO R Bk AE *5CI/°Be [t
Cosmogenic¢®Cl/!°Be ratio in the Antarctic ice core during the last deglaciation and early
Holocene

TR U BT RNAR L AR BT L e A3 L R ER 2 PR A 3 BN — R N BT R T2 O ARl 5
AH 7

SASA, Kimikazu* ; KUROSUMI, Kazund ; SUEKI, Keisuké ; TAKAHASHI, Tsutomu' ; MATSUSHI, Yuki? ; TOSAKI,
Yuki® ; HORIUCHI, Kazuhd ; UCHIDA, Tomoka ; MATSUZAKI, Hiroyuki6 : MOTOYAMA, Hideaki”

VIPEREE, 2 5K, 3 ESERANRR B IR, 4 BhRTRE, 5 LR, ¢ HGURE, T BN Mt i 5T
LUniversity of Tsukuba?Kyoto University,>National Institute of Advanced Industrial Science and Technoltigirosaki Uni-
versity, Tohoku UniversityS The University of Tokyo!National Institute of Polar Research

FHARDHIER RIS ASHE, KKHICIEET S N, O, Ar & EDJFE T & ORI SIGIC & > TR E RN 5L
EN, KR EICRET - HERE L T <L ARG FHBERMGREICIE, 1MC CREdH 1 5.73X 10 yr), °Be (Hkil @ 1.36
X 100 yr), S6CI CEIA © 3.01X 10° yr) AR EMNEET S, AW T, MM R— L5 CHEITHIREIE N7oKKI 7O
YIHIF 7% W T (Motoyama et al., 2007) AR 5 5EftH g O SURZSE A & S e IS i T 35CHz D
THIEZEIT> T2, 1'Be AT 36CI ZlEd % T & T, 20CI"0Be Hbz FlW T2tV KR 3 712 09 2 AR E D S
DNTHET L7z,

ARFFE T, KK 7 Ho 10.55 - 18.42 kyr b2l D 35Cl D@ #T\, BERT 5w 7 ADEtxfr-> 12 (Sasa et

al., 2010) ZD#5H, 36CI DJEREIX, 0.21-1.80X 10* atoms g' D#HifH L 5D, [ F7F v 7 X, 0.54-3.25% 10
atoms cnv? yr—! OFiPHZ /R LTz, ARBZEE [F UKK O 7 %2 W CEART R DOISE 7 )V — T HIE L7z 1°Be L Ebig L 72
R, et T, 6Cl & 'Be DZEEE, 1ZIF—BL Tz, Fiz, 11.22-11.37kyr b2KDfE 7 5 7 AD
BRI, 1645-1715 C.EOR Y ¥ A —RuNAOFHE N7 5w 7 ADOZEH L LU TW 2T & 5 RGEE D ZEH)
FHRTHBEEZONS. COERTTy I ADMEAKNboIcEhhb5d, 30CIIBe b 0.10+ 0.01 & —EZ 7R
L, KR&Ho 36CI/°Be LM TH S 0.11 £ 1ZIF L7z, Lo T, 35CIOBe Lb& W 7o BURHEHIE D WIE &
LT 36CI/'°Be = 0.10+ 0.010 FIHAHETH % LR T X7z, 5ehitt LRI TIX, 26CI1OBe b A HERR{ED 0.11X D &K
{Ixofz. FEFLIAnCE, REGRKIANEET 5. RAEGRKIAE, Mt 5 OKILOFMMNET b, Hkmo FR7x
ENHD, KURNWEE L THNEh> I TH S 728, NV UYL LHEEOFEERED R D, 30CI/10Be LbAHEHE X
DEMLS G EZABNS. LIch-> T, 3CCINBe LI FHIRRAE) & 13 M7 L, RAEROLH ZKMLThbEE
EZbN5.

F—T— R CI"Be, THIFRERLME, In# a8, FRME, KIKa Y

Keywords:35Cl/'°Be, Cosmogenic nuclide, Accelerator Mass Spectrometry, Radiometric age determination, Ice core
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1998 5 20084 D K5 H Be-7, Be-108 % & KBHEHI DR % _
Correlation between the concentrations of cosmogenic Be-7, Be-10 in atmosphere an

solar activities.

(LR 0 1 R S22 5 Ao 2R L R i 8
YAMAGATA, Takeyasu* ; NARAZAKI, Yukinori? ; NAGAI, Hisao' ; MATSUZAKI, Hiroyuki®

U HACKREASCBEAATR, 2 #a W U ORIEBRIGEITFEAT, ® BUR AR AR TR TR
ICollage of Humanities and Sciences, Nihon Universifukuoka Institute of Health and Environmental Scieri@ghool of
Engineering, the University of Tokyo

[iZCic] KERHPICBI 5 "Be (T, »=53.3d) & 10Be (T, =1.36 X 10°y) DA HGHEEIE KGOS I L THREEE
BN LT3 728, iJEE T RIAD 2/3 55, FHAE T 13 ER L T b, ARGHEE I3 T HERIREIKET 5728,
KIGTEEID 11EIA & & BICEBH LT 2D, 19Be/Be ERGHEELIZIZIT—ETH S L EZ ONS, ERZIZEIEEIN,
I7 V)N LBEIT %, =7 0V VORI 1-2 4 L "Be O K 0 EVEEE Tl 1°Be &R
5= THBHDITHL, BeldEET % L AIRHCHEZIC K DD T 57D EE D "Be, I°Be JRE, 1°BefBe idm < %o
T3, JEHEERTIZ BN R E - RHARE O AZHAEL & % To 8, HEHED "Be, 1°Be &1, 1°Be/Be hV &K 7%, K&
"Be {2 OKEZINI T HRTRE OZH OB R ZT TS EENTWBEH, IREE- R E O s g HEEZ L LT
WAIGE, THRREOLE) & IR 2882 — 2 2RI AlREE & B2 6N 5, AL TIEHE, JULE, KERICHBWT
1998-2008F % T "Be, 'Be i DB Z 1TV, S & 19Bef/ Be DZH) & KIGTEBIDORIRIC DV TERRIT-5 1z,

(52B5]) GORHE AR R UK S i T O i Rl IR BRI S BRI I 22 & UL B O ) UL EAT B, SR A X O HAR KA BW»
TNARY) a— L7 Y VT I—AVTARICEIN LIz 7 a Y )VE vz, BIRUZREHEE T y AR ha X b
U —7%217\> "Be (E, =477.6 keV)DERZTT 5 72, HlliER, D 1/412 Bedffk 0.5 mgZzilsin L g7z 87217 > 7z.
AW SRGEA A 221 h T L FWT Be 2 Hiff L7z, RIINL 7z Be Z BeO & L THEIKZ MALT IZHBW\ T 19Be-AMS
ZiTo 17,

GRESLY RSERE, JUOLE, LD KK H "Be, 1°Be 413 IFIF—F LTz, K&H "Be, 19Be 13 f54F 3-6 H & 10-11H
W@ L, 7-8 AR i 2 iz # 2R LTz, °BefBeld 3-6 HIc @ &3 F{HALH #/R LTz, K& "Be, 'Be X
WA E 2 FF D70, —FEZ2 BN S OEN D 201 (1-6 H) & INERY: (7-12 A) I Ea L, KBEE)
EHET % &, TBe B IFAE R, B IS ORIGEE) & ARk DZEE) S 2 — 2 2R Uz, 10Be IR IR E NI —E T,
FE IR E) & [F CEE) SR — %R Uiz, °Bel Bel3ERTY: LB TEF/ R Z— U AkE L B, FEFiEE AR
B 12 FEENOEFHRZ— &R L, ERLRIEE—ETH-> T,

A BORE D FEHRRREIC LM U T2 T % 2Ry 7 ZET )V AV TREH 1°Bef Be %3R8, Bl U 7o 4558 & Lk
UTzo ZOREH, 7 1)L O R X AU T 2 4, FHfREIT 32 HTH 0, Al -0 O KD R & 22
PR I EIRIE —E T, 2-6 HICZOMOBHAK DK 3f5Icx % L EBTE R, FRARGHE IIE THIIIE Nz 58
FRORE DEFEICH U 4 15 (£ 40%FLE) ZFT % Z & Mbh o7z, THiE Masarik and Beer(1999) R & - 7= £Fh &
LHEIETH >z,

P — R TR, TR, K&, T 1))
Keywords: Accelerator mass spectrometry, Cosmogenic nuclide, atmosphere, aerosol
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Fig. 1 The decadal variations of
‘Be, "Ba conceniration and
“Bai'Be in the atmaosphere in
Dazaifu, Hachijo-lsland and
Tokyo during 1998 to 2008,
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EEFRLATNC I T 5K TP O A REESE - 36 L U - 1290701 _
Distributions of radionuclides CI-36 and 1-129 in surface soils before Fukushima accident

AR AN 2 0L SRS L R EFE Y RS B— 3 Pl @i+ KaPy e © ; Aieg 3.2 6
SUEKI, Keisuké* ; KITAGAWA, Jun-ichi? ; SASA, Kimikazu ; TAKAHASHI, Tsutomu' ; MATSUKURA, Masumt ; Kl-
NOSHITA, Norikaz# ; TOSAKI, Yuki* ; MATSUSHI, Yuki® ; MATSUZAKI, Hiroyuki®

VIR, 2 @ U —hsHER ISR, 3 KRR, 4 EESERUNRR S IIET, © BARE, © BK Y
lUniversity of Tsukuba?High energy acclerator research organizatit®himizu corporation The National Institute of Ad-
vanced Industrial Science and Technolad§yoto University,The University of Tokyo

The long-lived radionuclide¥’Cl and'?°I are generated by the nuclear tests or interaction with cosmic rays. They have de-
scended to ground or sea level surface, and they have remained ground surface afterward. We have measured®ahandt of
1291 by accelerator mass spectrometry (AMS) before nuclear accident at the Fukushima No. 1 nuclear power plant.

We have collected surface soil samples from the Sea of Japan to the Pacific Ocean at the equal-latitude cross-sectional are
(379 20'N-379 30’ N) in the south Tohoku, Japan. Inorganic chlorine in soil developed an improved leaching process that
uses diluted HNOS3 as an extractant, activated carbon to remove organic matters without decompositig@.aiadrémove
residual organic matters. After leaching from soils, the AgCl samples for AMS-target made from the obtained solutions at or-
dinary treatment. Isotopic ratios #fCI/Cl were determined by AMS at Tandem Accelerator Complex, University of Tsukuba.
Preparation of lodine-129 target was following ordinary method. Isotopic ratié¥ Bf were determined by accelerator mass
spectrometry (AMS) at MALT, the University of Tokyo. Moreover, we determifi€€s concentrations by gamma spectroscopy
and LOI (loss on ignition used by an electric furnace) which related to the amount of the organic matter in soil.

We obtained the distributions of radionuclid®<l and'2?°1 in surface soils. The measuré®Cl/Cl ratios of 34 surface soil
samples which were about 0-10 cm in depth from 6 sites at the equal-latitude cross-sectional areas were between0.1 x 10
and 4.1 x 16, It was shown that th&°CI/Cl ratios are lower at both sea sides. The concentratioh® band 12°1/I ratios in
surface soil (0-10 cm) at 28 points were determined to be 0.18 - 1.13 mBg/kg and 43 x ID.7 x 10°?, respectively.

The depth profiles ofCI/Cl, 12°] and 37 Cs were examined that the difference of distribution. The concentrations are higher
at close surface in each nuclide. The result3’@il/Cl profiles in soil cores up to 1 m long suggested that bomb-prodtfe@d
remains in uppermost sections, typically for "20 cm deep, in undisturbed soil layers. The observed close correlation betwee
organic matter content anfiCI/Cl ratio implies that presence of biological activity contributes the retention of falfuCitin
the surface zone. The concentration'8fl is shown the highest in uppermost surface. It is thought that the influence of global
fallout has been received until now. In both nuclides, a constant amount exists in deeper than 30 cm. The concentfatiens of
are not detection in deeper than 40 cm. It is showed'tti&@s was lower mobility in soils. Therefore, the sampling soils were
not a disturbance.

F—U— R IndERE RN R - 36,IUFK- 129, 1IE
Keywords: AMS, CI-36, I-129, soil
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FA 1) 1S e B TE R B IR 2 2 > % — JAEA-AMS-TONOIC F51F % hidizR &
=R E 2 O T IEREL 2 2% . :
Geoscience studies using by AMS at JAEA-AMS-TONO in the Tono Geoscience Center
of the Japan Atomic Energy Agency

B57 B s MV T L JEAR SR L Tl — 2 HEH v ] 2
KOKUBU, Yoko!'* ; MATSUBARA, Akihiro! ; HANAKI, Tatsumi! ; YASUE, Ken-ich? ; UMEDA, Koji?2

VEARE MR SRR 2 2 —, 2 BRI L S R
1Tono Geoscience Center, Japan Atomic Energy Ageitegplogical Isolation Research and Department Directorate

JAEA-AMS-TONO!&, 19974EIC HAE /I oeharekint  sustifl 2t > 2 —IciRE I Nz, 4 AMS 1&, 5MV %
YT LEIRXL bovhndgsza L, HUC, 10Be KU 20A1 IEZITW. i L) UEE I BEZEY) O it L5 1 B 2 BT B
BEOZE s EICFIHA LT\ %, Fiz, “CRU 19BelllE X, BMETIT S MERRAUHAHIEDE &, HIBRRIADREER
. BHER EOE TRALMOMIHRERE D HFICEFIH L TV izlZWnTns,

DUTRIC, 4 AMS 7Z2fii o 72 HIERRIZITZE TOREHERE (140 FRHIEIC DOV THINT %, L5, M“CHERZEH
Wzt OERE L & MBSOV TR L TWS (KRS THRETE) . IEREMFRED kL > Fh 5 EREL
L7zt o UCHEMRERN, THEOERIZEV DS 40004EN D 20004ETH O . THEIZIFIE—EOHE THREL T
WA EER LUz, £z, 5%R5 (2000 &, FAHEAGT Gt sl i O T ZEWiE I B30 T 14 C HARZE WV THTE
DIEFRHHZHEE Uz, THEOERIE 1000013002~ L. TREEIEIX 18964EICHE C - B MHIEIc X > THEL T
EEHBMC Uz, B4 KRS (2000 1. WREOKIEZENC DOV THN, IR 5 ERE U 721k & HEEY o
UCHERD S, —HE BPRID HIRBEIANRE > TS T & /R LTz,

SRR 254 K D 10Be D)L—F lEZ B L. FHAREREETH % 1°Be DFE /M iz WV T (B A s O EH
A2 EHEE OHEEIC B 2 W 2 PEXERANRR AT & L BICHIE Uz, £z, T4 26A1 O)L—F VHPEIC Y, HE
AEESDGERIE 21T > TV 5 EBlmEIEERICHEATE D, IEFEHOIL—F VHlELZHIEL TV, 5%, SAkOEH
EACOHERDHEE . ML EYI OFHBSEIC 1°Be T Al JIEZFIH L TV TETH %,

F—T— R IHEEELRHT, AEAIE, C-14, Be-10, Al-26
Keywords: AMS, Dating, C-14, Be-10, Al-26
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ABOX-SCi#7% W Tz ALY D 14CHACHIE
Radiocarbon dating of charcoal by the ABOX-SC method

L R R R R 2
TOMIYAMA, Shinji '* ; MINAMI, Masayo? ; NAKAMURA, Toshio?

VHERERERARE BEAIER 2 iR R FUIER St v 2 —
! Department of Earth and Environmental Sciences, Graduate School of Environmental Studies, Nagayariter for Chrono-
logical Research, Nagoya University

Charcoal is one of the most important samples for radiocarbon dating. It is necessary to remove contaminants from charco:
sample to obtain the reliable date. ABA (acid-base-acid) method is usually used for chemical pretreatment of charcoal: First,
sample is treated with HCI to remove carbonate contaminant. Next, the sample is treated with NaOH to remove organic contarr
inants derived from soil during burial. After then, the sample is treated with HCI again to remove absorbed atmospheric carbor
dioxide during NaOH treatment. The residue is combusted with CuO at 850?C and graphitized to be 14C-dated.

However, the ABA treatment often cannot completely remove contaminants from poorly-preserved and/or old charcoals
(>about 30 ka). Bird et al. (1999) showed that the ABOX-SC (acid-base-oxidation stepped combustion) method removes
organic contaminants more efficiently than the ABA treatment. The age of the charcoal sample treated with the ABOX-SC was
reported to be older than that of the charcoal sample treated with the ABA (Brock et al., 2010).

The ABOX-SC method consists of 3 step chemical pretreatments: HCI and NaOH treatments followed by K2Cr207-H2S04
treatment in a sealed tube at 60?C for 20 hr (Brock et al., 2010). The mixed solution of K2Cr207 and H2S0O4 removes organic
contaminants effectively from charcoal samples, and can extract carbon fraction of oxidation resistant elemental carbon, OREC
which is resistant to oxidation and is less affected by contamination during burial (Bird et al., 1999). After the ABOX chemical
treatment, the OREC is heated at 630?C with CuO for 2 hr to remove atmospheric CO2 contaminants adsorbed during samp
treatment and contaminants remained after the ABOX treatment. Finally, the residue of OREC is oxidized completely into CO2
at 850?C for 1 hr, and the CO2 is graphitized to be 14C-dated.

In this study, we apply the ABOX-SC method to some charcoal samples of known age to measure 14C ages. The charco:
samples, which were excavated from Tang-e Sikan cave in Arsanjan city, Iran, have been dated at about 40 ka and 26 ka by tl
ABA method, and are considered to be attributed to Upper Paleolithic period. In this study, we confirm the age difference of
Paleolithic charcoal samples by the two pretreatment methods of ABA and ABOX-SC.

Keywords: Radiocarbon, Charcoal, ABOX-SC method
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H A FERI AR ER O AMS 35 1AEHIEIC & 2 BE AR OVERL

AMS radiocarbon dating of Japanese tree rings for regional calibration curve

PR Fa b B OKE 2 S !
SAKAMOTO, Minoru!* ; OZAKI, Hiromas& ; IMAMURA, Mineo'

UENT S AR EEIEE SRR BT EBER S, 2 TR AR B I YA
INational Museum of Japanese History / The Graduate School for Advanced Stddied/niversity Museum, The University
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Radiocarbon dating of archeological remains related with the 13th century Mongol Inver-
sion to Japan
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AMS radiocarbon dating of peaty layers in Kimotsuki lowland, southern Kyushu
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Offsetin radlocarbon ages between shell and plant pairs in the Holocene sediments arour
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Estimation for the growth rate of benthic biotic communities in Antarctic lakes
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Antarctica is an ice continent. It has one of the most extreme environments for life in the world. There are very little ice-free
regions with life in it, so these regions are sometimes called polar oasis within the polar desert. The ice-free regions are sca
tered along the coastal regions and around mountainous peaks (Nunataks) in continental Antarctica or concentrated in Antarct
Peninsula in maritime Antarctica. The biota is simple due to lack of remarkable organisms at the top of food webs, and primary
producers such as cyanobacteria, algae, lichens, mosses, heterotrophic microorganisms and metazoans dominate the sparse
munities. A remarkable diversity of lakes exists in Antarctica, ranging from hypersaline with nearly 10 times the conductivity
of seawater, to brackish and freshwater, sub-glacial, permanently ice-covered and seasonally ice-covered lakes. These lakes
unproductive with typical photosynthetic levels of 6-530 ug-C/L/day from phytoplankton. Phytoplankton cannot bloom and
hardly survives in the water column during the best light-available summer around the Syowa region. This results from low
annual levels of photosynthetically active radiation and ice cover that attenuate light into the water column or photo-inhibit pho-
tosynthetic systems due to continuous low temperatures and the lack of any significant input of inorganic nutrients. Despite suc
severe situations, one of the most productive ecosystems in continental Antarctica is found in freshwater lakes, where benth
microbes form thick mats, and aquatic mosses can flourish on the lakebeds of the Syowa region. These lakes were exposed
glacial retreat after the Last Glacial Maximum. The benthic mats consist of almost organisms, dominantly cyanobacteria, algae
and mosses in the lakes, because there are a little inorganic particles and organic matters inflow to the lakes from the wat
catchment, and as pointed out above, almost no phytoplankton in the water column. This negligible level of any sedimentatiol
and turbulence situation is specific to Antarctica, which is suitable to estimate the growth rate of benthic biotic communities in
fine-scale. We collected sediment cores from 17 freshwater lake®/anGoast on the south area of Syowa station, continental
Antarctica during January-February in 208092010. The core samples were vertically sliced in each 1 cm as soon as possible
after sampling in the field hut, and transported to Japan aiG2Then, we analyzed the samples by using an AMS (accelerator
mass spectrometry), and estimated the growth rate of the benthic biotic mats in each Antarctic lake.
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Black SOM dynamics during reforestation of Japanese grassland
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The dynamics of the polyaromatic structures of black humic acids (HAs), which are presumably derived from charred mate-
rials, are of significant interest for the global carbon cycle. However, the details of those dynamics are not yet well understood
We investigated differences in the degree of darkness (A600/C values), isotopicda8asq{15N, andA14C values), and 13C
NMR spectra of size-separated black HAs extracted from Japanese volcanic ash soils in order to estimate the variations in t
polyaromatic structures of black HAs during ca. 100 years of natural reforestation of Japanese pampas grassland. For seve
hundred years, all the study sites were managed similarly as grassland by burning. Subsequently, their management differed:
site G (Miscanthus sinensis: C4 plant), maintenance as of the time of this study was still performed by mowing, while at sites
P (Pinus densiflora: C3 plant) and Q (Quercus crispula: C3 plant), maintenance was discontinued ca. 30 and 100 years ag
respectively. Thus, the sites range from grassland (site G) to coniferous forest (site P) to broad-leaved forest (site Q). For a
HA size fractions at all sites, we found th&t3C values correlate positively witil5N values, although the gradients are much
lower for fractions of small to medium molecular size than for fractions of medium to large molecular size (denoted as lower-size
and higher-size fractions, respectively). Overall, for the lower-size fractions, the contribution ratio of C4-plant-derived carbon
shows a significant positive correlation with A600/C values and a negative correlatiod\d#l values, and their aromatic
characteristics are greater than those of higher-size fractions within the same black HA. Furthermore, the relative proportion o
lower-size fractions decreases with reforestation, especially from site P to @1BRevalues for all size fractions are similar
for sites G and P, but are relatively low for site Q. The aryl C contents of the lower-size fractions are lower and the O-alkyl C
contents and the aliphaticity (alkyl C:O-alkyl ratio) are clearly higher for sites P and Q than for site G. These results strongly
suggest that stimulation of HA biodegradation might be achievable by continuous input of new plant litter during reforestation,
even for lower-size HA polyaromatic structures, despite the fact that lower-size HAs biodegrade more slowly than higher-size
HAs.
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Functional roles of SOC pool for carbon dynamic remains almost unknown. In this study, residence time (RT) based on carbol
and radiocarbon (14C) inventories, was f investigated in a Japanese temperate forest (Takayama) under Asian Monsoon clima
and the potential of soil carbon sequestration were also investigated. Soil organic matter was divided to two fractions as lov
density humified material (LOM) and high density mineral-associated material (HOM). Our results were thoroughly compared
with those in a temperate forest (Harvard forest) conducted using a similar approach [Gaudinski et al., 2002]. The LOM was
the major part of the SOC (76%) and its contribution was higher even in the deep layer. 14C contents of LOM in surface layer
were similar to those of atmospheric CO2 and roots, whereas those in deep layer are significantly low-@Xetger mil) as
well as HOM fractions, although LOM fraction seems to consist of labile carbon. RTs for low density fractions as derived from
their radiocarbon content are 53 ?330 yrs BP in surface layer and 1760 ?2780 years BP. Storage of SOC in our site was large
irrespective of depths and differed considerably from that in Harvard forest. We also measured soil 14CO2 profile to determine
the rate of CO2 production from heterotrophic respiration of two SOM fractions. The ?14C values of soil CO2 profile was
constant down to 75 cm depth, which were close to those of atmospheric CO2 and fine roots, suggesting that most of soil CO
is derived from recent photosynthetic fixed C. These results indicate that this forest might be higher sequestrating soil carbon ¢
low density fractions semi-permanently, which is also concerned about instability of near future climate change.
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Source diagnosis of PAHs using compound class specific 14C analysis and Monte Carl
source appotionment at Kolkata canal
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KRS 6 471 ORGH CO2 8 {bfaRER LY R AU N—b LAY 28NS U AEHEM S, Y 178 Y 202
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Accurate age estimation usintC in human teeth enamel.
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Radiocarbon '(*C) concentration in the atmosphere showed a stable value until 1955. However, as a result of the nuclear
bomb testing, moderk*C concentration in the atmosphere dramatically increased during late 1950s and early 1960s. These
bomb-produced“C is then oxidized to form CQ and incorporated into plants by photosynthesis. Then, by eating plants or
animals fed by these plants, th&C concentration in human body reflects tH€ value of atmospheric CQat a certain time.

Recent studies insisted that thé$€ can play important role for forensic analysis, especially age estimation {€rig human
teeth enamel.

Teeth enamel is such a harder part of the human body that they are hardly destroyed by a natural process. And, the mo
important is, there is no turnover of enamel after its formation has completed. Although there are previous works which estimat
the birth year of individuals by usintfC concentration in enamel, their samples are teeth from Swedish, Scottish and American
people, and study areas are mainly at high latitudes of the northern hemisphere. The precision of age estimation using tee
enamel is determined by enamel formation time of teeth and atmospHh€riconcentration in a certain area at a certain year.

It is known that teeth formation time of Japanese is different from that of Caucasian. It has been fouf@ th@tcentration

in the atmosphere indicates 5 different zones according to different'd€akoncentration of the nuclear bomb testing. These
zones are named NH zonel, NH zone2, NH zone3, SH zone3 and SH zonel-2 from north to south. The boundary between N
zonel and NH zone2 is Ferrel cell - Hadley cell boundary. It is nearly located“d.350 it means that previous works mainly
focused on NH zonel samples, not NH zone2 samples. One of NH zone2 samples, teeth enamels of Japanese have not stuc
sufficiently. The aim of this study is to clarify whether age estimation using teeth enamels of Japanese can determine the preci:
year of birth of individuals and to discuss the mechanism of carbon fixation of enamels or other parts of the teeth.

7 of 44 collected tooth samples have been analyzed. They are 5 third molars and 2 second molars. The year of birth of eac
individual is 1943, 1946, 1951, 1951, 1951 for third molars, and 1933 and 1959 for second molars. In order to get the estimate:
year of birth, a model age for enamel completion of Japanese was subtracted from the year givéA®yttadysis of samples.

The result shows that age estimation using teeth of Japanese gives precise age determination. Needless to say, taking accour
the degree of individual variation and possibility of differences in local environment or in diet is important, however, this result
seems to be uninfluenced by those effects. Larger number of, more and more various parts of teeth (for example, first molar
anteriors, such as early-completed teeth.) have to be analyzed.

To determine whether an individual is born before or after the peak of atmosph@ramncentration (in 1964, in NH zone?2),
root of teeth have to be analyzed. Since root completion age is some years after enamel completion age, it can be easily fou
that the sample age is whether rising or falling part of the atmosphtZicurve. We now are preparing for analysis'&é€ of
root dentine collagen and root inorganic matter. Their results will give more compelling data, now discover what is waiting for
youl!!

F—TU— R & M, T AOVE, MC IR, KR, T
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Observations of atmospheric radiocarbon in carbon dioxide at Hateruma Island and Cap
Ochi-ishi, Japan

SER AR R A
TERAO, Yukio'* ; MUKAI, Hitoshi'

LN BRBEE TP HUERERBER S > X —
LCenter for Global Environmental Research, National Institute for Environmental Studies

Atmospheric radiocarbon in carbon dioxide¢CO,) is a powerful tracer for understanding of carbon cycles, e.g. oceanic
and biospheric C@exchanges and GCemissions from fossil fuel combustion. Observation sites for radiocarbon concentra-
tions, A4C, are not many enough to evaluate the global and regional carbon flux. We present an analysis of trends, interannus
variability (IAV) and seasonal cycle dfCO, in background air from July 2004 to December 2012 at two NIES/CGER monitor-
ing stations; Hateruma Island (HAT; latitude 24.06N, longitude 123.81E) and Cape Ochi-ishi (COI; latitude 43.16N, longitude
145.50E). The air samples were collected in 2 L Pyrex glass flasks. The sampling frequency was monthiyas@®tracted
from the whole air at NIES and CO2 samples were converted to graphite and analyzed raticg W8 by accelerator mass
spectrometry (AMS, National Electrostatics Corp., 1.5SDH) at Paleo Labo Co., Ltd., Japan. Analytical precisié@ ideter-
mined from statistical uncertainty (number'é€C counts) wast1.7-2.0%o for most samples. The repeatability of measurements
using modern reference air wasl.9 % . A decreasing trend id\'*C was -5%o yr—! in average but large 1AV was observed
at both stations: large decreases in 2007-2008 and in 2010-2011 (-8sto/r9') and almost zero decrease in 2009. We also
observed clear seasonal cycle/vf*C. The peak-to-peak amplitudes in the seasonal cycle determined from the smooth curve fits
were 7% at both stations and the maximumaf4C appeared in July and the minimum in January at HAT, and the maximum in
September and the minimum in May at COI. The differences in phage € seasonal cycle between HAT and COI suggested
that the atmospheri& *C at COIl was influenced by Gmitted from terrestrial biosphere.
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Radiocarbon based source apportioning of PM2.5 carbonaceous aerosols at Cape He«
Okinawa and Fukue island, Japan
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UCHIDA, Masad ; KONDO, Miyuki'* ; KANEYASU, Naoki? ; ARAKAKI, Takemitsu® ; HANDA, Daishi® ; KUMATA,
Hidetoshf
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I'National Institute for Environmental Studied\ational Institute of Advanced Industrial Science and Technoldigpjversity
of Ryukyus,*Tokyo University of Pharmacy and Life Sciences

Radiocarbon (14C) analysis of the carbonaceous aerosol allows an apportionment of fossil and non-fossil sources of air-borr
particulate matter (PM). A chemical separation of total carbon (TC) into its sub-fractions organic carbon (OC) and elemental
carbon (EC) refines this powerful technique, as OC and EC originate from different sources and undergo different processe
in the atmosphere. Although 14C analysis of TC, EC and OC has recently gained increasing attention, Nowadays giganti
brownish haze from various burning and combustion processes is also blanketing India and surrounding land and oceans duril
the winter season. In China and surrounding countries, same kind of atmospheric pollution are widely observed and occurred
well. Additionally this soot-laden Brown Cloud is affecting South and East Asian climate as much or more than carbon dioxide
and cause hundreds of thousands of premature deaths annually, yet its sources have been poorly understood. In this study,
investigated the contribution of continent derived aerosol to Japan. Aerosol samples with diameter of 2.5mm were collected &
Fukue island, one of Goto islands and at the Cape Hedo is located at the northern end of Okinawa Island. The 14C conten
of EC of PM2.5 aerosols collected from October, 2009 and May, 2010 including the Kosa event in Cape Hedo and Fukue wer¢
measured. The 14C content represents in the unit of pMC . Results of EC-14C in both sites were 25-30pMC in Cape Hedo an
18-44pMC in Fukue, respectively. These results mean that relative apportions of biomass burning and fossil fuel were 25-309
and 18-44% in Cape Hedo and 25-35% and 65-75% in Fukue, respectively. The observed variations of pMC in Cape Hedq
during February and March were relatively smaller than those of Fukue, which was more than 20%. According to back trajectory
analysis in this duration, because ca. 70% of air mass in both sites was derived from the continent. The aerosols particulal
matter to be transferred to Cape Hedo from continent would be relatively smaller than those to Fukue. Our data of EC-14C
obtained during the Kosa event showed the relatively higher contribution of biomass burning sources in Fukue although thes
interpretation need to consider variation of the magnitude and concentration of EC in both sites. In further study we need ftc
investigate details of the source of EC during this period.

Keywords: Radiocarbon, PM2.5, aerosol, source apportioning
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Study on monitoring of volcanic activity using’l / 1?7I ratios in crater lake and hot spring
at Zao volcano
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LUniversity of Tsukuba?The University of Tokyo?Tohoku University

Volcanic tremors and mountain gradient changes have been detected at Zao volcano in Miyagi and Yamagata since Januga
2013, volcanic activity began to intensify although Zao volcano will not erupt immedisteSince the water quality of crater
lake are correlating with volcanism chanéd, basic water quality of crater lake and hot spring at Zao volcano have been
studied by the group of Tohoku University from September 2013. As a part of this project, we are trying to monitor the volcanic
activity using'2°1/ 27| ratios (atomic ratio of radioiodine and stable iodine) in crater lake and hot spring of Zao volcano.
Natural 2°1 (half-life: 15.7 million year) are produced by nuclear spallation reactiof¥*ke with cosmic ray in the atmo-
sphere and spontaneous fissio”8fU in the geological layer. In the ocean, steady-staté/ 27| ratio of the seawater is
estimated to be 1.5 10~ 2[4, Sunken iodine by the ocean plate having loW&t / 27| ratio (older'?°| age) compared to the
steady-state ratio of seawater, are supplied to the atmosphere mainly via magmatic activity. In §&nér&d?| ratio in hot
spring water and brine water are used as indicator of origin and behavior of iodine in thE\Wat&®1 / 127| ratio of hydrother-
mal at Zao volcano are considered to become lower by the supply of chronologically-old iodine in terms of global iodine cycle.
In September 2013, water samples of 2 L were collected from the surface of crater lake (Okama, diameter: 350 m, maximun
depth: 35 m) located at 1,560 m in elevation and hot spring (Kamoshika Hot Spring) located at 1,230 m in elevation in the easter:
side of Zao volcano. Water temperature and pH were measured on site. After water samples were filterganofjit@r2 12°|
/ 27| ratio were measured for the isotopic diluted water samples by adding cdffiesfandard) at MALT, The University of
Tokyo. 127I concentrations were measured by ICP-MS, and origitidl/ 1271 ratio of water samples were estimated.
Water temperature and pH were 102and 3.3 at Okama; 40.0 and 3.3 - 4.0 at Kamoshika Hot Sprint°1 / 27| ratios
of Okama and Kamoshika Hot Spring were respectively, estimated to be-(0.8) x 10~° and (0.784+ 0.2) x 10—, 500 -
1000 times higher than the steady-state ratio of sea watex(16 12)[4]. Since!'29I / 127| ratio of anthropogenic metric water
were over 9.0x 10~ '2[7], surface water of Okama and Kamoshika Hot Spring water were very likely to be strong affected by
the meteoric water including anthropogehiél. For the monitoring of volcanic activity using®l / 1271 ratio, it is necessary to
decide the site as few anthropogehitl as possible through the measuring'étl / 1271 ratio of the Okama bottom water and
some hot spring around Zao volcano. Continuous water quality survey of 1 - 2 times for Okama and 1 time per 1 - 2 months for
hot springs are planned from June to November of this year.

[1] Japan Meteorological Agency (2013) Monthly Volcanic Activity Report.

[2] Ohba et al. (2000) Journal of Volcanology and Geothermal Research, 97, 329-346.
[3] Ohba et al. (2008) Journal of Volcanology and Geothermal Research, 178, 131-144.
[4] Moran et al. (1998) Chemical Geology, 152, 193-203.

[5] Snyder and Fehn (2002) Geochimica et Cosmochimica Acta, 66, 3827-3838.

[6] Muramatsu et al. (2001) Earth and Planetary Science Letter, 192, 583-593.

[7] Tomaru et al. (2007) Applied Geochemisty, 22, 676-691.
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Speciation analysis of the Fukushima accident derived 1-129 in the soil using sequentia

extraction method
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LGraduate School of Integrated Basic Sciences, Nihon UnivetSigpartment of Nuclear Engineering and Management, School

of Engineering, The University of Tokyo)Nuclear Professional School, School of Engineering, The University of Tokyo,
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In previous study, we investigated the depth profile of the accident déﬁ%(ﬂ'l/Q = 1.57x10 y) and downward migration
speed in soils of near field of Fukushima Dai-ichi Nuclear Power Plant (FDNPP), including crop fields and man-madé*fields.
in soil was measured by AMS and stable iodif€ () was measured by ICP-MS at MALT (Micro Analysis Laboratory, Tandem
accelerator), The University of Tokyo. It was found thatl was concentrated near surface but distributed deeper compared
with 137Cs (T, » = 30 y). From the estimation of relaxation length using depth profiles, the FDNPP détitedove 0.6 cm/y
downward and37Cs 0.3 cm/y for it. It was also found th&°1 seems to move downward more quickly thahCs.

To investigate the adsorption mechanism and the elemental process of migration of the accident defiveoil, it is im-
portant to know what kind of component th&1 combines with.

Recent studies on the X-ray absorption fine structure (XAFS), especially near edge structure (XANES), reported that the stabl
iodine (271) in soil existed as an organic componkéht However, it had not yet been proved that it was also the case with the
accident derived?°| because it had been incorporated in the soil system only recently and the abund&fitaefoil was more
than 8 orders of magnitude smaller than sub-ppm level stable iotfifig. (

In this study a progressive sequential extraction method including the dialysis was newly developed to obtain only the iodine
sticking to the soil organic component. The advantage of sequential extraction over other method is that stable iodine can b
quantified by direct analysis of the fraction altdl can be quantified by AMS method of the fraction added with carrier. The
fraction of the organic component f6t71 and '2°1 can be evaluated respectively by comparing with the other fraction and/or
with the total concentration obtained by the bulk analysis (e.g. by the pyrohydrolysis).

Repeatability is 20% for the water soluble, oxides and organic fraction, 10% for Exchangeable fraction and 50% Residue
(mainly minerals).

The results show that 60% of the totdf| are associated with oxides and 30% associated with organic matter in crop field
soil. The former, the oxides bond iodine, it takes a form of iodate (Cabsorbed in amorphous oxides, especially goethite
or delta-MnQ. They are formation of monodentaten mononuclear outer-sphere species and bidentate, binuclear inner-spher
species?. The latter iodine are linked to organic carbon directly by a covalent bond.

[1] Y. S. Shimamoto et at., 201 Environ. Sci. Technol.45, pp2086-2092
[2] T. Nagata et al., 201GGeochim. Cosmochim. Actar4, pp6000-6013

1/1



