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1999 4 9 A 30 HICKBBOHEEH T, DAEPIOEAFLIEZ >/ 2 LITRZREITHLVWER
S, EKIEFFEZESTZHIEATZ L TNEHDITEL TR, DRDEFRIZEKUSNDFEETDH
o7,

JCO FHIZDWTIHHZERMT OFEREZBROBREECL S OMHRE. WFEHL (. Environm.
Radioactivity DS Vol.50 No.1-2, 2000 72 &) AHRIN TV SN, REFRIIBSHEITHER
LTOHRENSOREEZHKALDI LNIBDTH S, TTIZ. BED 3 AICHINEIFES THEHt
DFOFER] TERAFORHELIZOHREIC JCO FHT THEMEAWOHERTHZ ] bk
21T, < OBSHESTFEE B RERIE N S S N FEF skl T 2 @mE 27> T3,
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LA HORBAEL T, BEEAFTMRSTHOREEZIND Z E2HFELEZEN,

AHET2HD ICO BAEDHEMERZ RL 7=,

JCO FTIIILBAE T 2°U Img DR EZR I LR BESZE 25X10% @), (b osm
M 25mOTBICBA INZAFETFORBIT 25X10'cm 2 THEZ ENbho/z, DD, AN
HZAM> TWABEHFFETREE | PRBHTIREOHETNH 18 REREICHZZ &Itk 3,
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1999 4£ 9 H 30 HMS 10 A 1 HIZMF THRIRBHHEF O JCO ORI L 0 BHURRIC T
FAKEENE, BEYE T TRELXOPETFHERSELENERL L, PHETFIERICEZ DR
BIZDIRNF—ICEL> TRESRARZZENHMOENTED, FHEFOIRNF-ICHTZEHRE
BB EREETHS. 0, DEHERO, Y)RIEREFEINIERISTHETFOIRINF—ITKET
L2EMS, (n, DRIBICEDERSNEEETH S BCo ® ™ Mn, £, o, r)UNIKEDEREN
LEETHD YCo ® PFe REZHETH I LITLD, FEFOIXNF-CHTZERZB/L L
MNTED,

ERUHEFRERAEEEEORSEBEEY —F y NEROETEOERSTOMEIL, HER
BEHMTICHE> TURERURBEBNT I THD. TNSOREHREZDLCPETEEE
SFHNOHEERTS ZEICED, BESEKOHEE, PHTIINF—ART MVBLUETII—T
CADHEEMNRIREE 2o Tz,
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MR ERAWTIEREr BART POA N Z2ITo/, AF VLA« AF—IB LUy 7 )Lk sk
(NiSO,-6H,O, NiCl, , Raney Nickel) H1T "Ni(n, p)KIRIZ& D AR L SCo 13HEHE2E ) B %=
o, HAR Ge MHBHIT LD v BEIE Z1TH 7=,

HREFHFETAT VA« AF )Vl E R EafE e U, AR U -4 O RE O 4 g
atREZ, v REEREZHNTERELZ. IS0 LB 2RICEM LR, Ty 2927
ZHEL, HFA Ge MMBOFESREZRE L, £=, AT LA« AF—)LEGEH D Fe, Ni,
Cr, Co % Raney Nickel D Ni BX N Co B3 EICHEF LW iEER WA,

(R BIUELE]

HECHWZABOERBLUVHIERMEZL LICRLE, £, 221 TR EICES T
koo, HIEHBICEENZ = I, aNIVh, BREOTEOBEEZRLE. vEHEICE
2T, (0, 7)RIETHERKRLRZ Cr, PFe, ®Co, ¥Cs, (n, p) RIS THER L= Co, **Mn B L %BNi(n,
NP USIZE D ER LT “Co i a Nz, TNEDOBREDY —4 'y FTE 1 g YD OB fEEE
& 3ITRL%E,

REEINTEFEAEDOBERBIIEE OBRIEITIC Lo TANMEINBEETH > 2. H—DHIFII,
R ILEROBENS 1.0 m GEBMEFONENS 2.0 m) OHEDY —) ¥ T—DRAF L A%
v b (SS-1) HickRtE Nz Co ThHol. ZOBBIERBERIGED L ENVENE LS, DT HE
SNTVBRETFTIRIFEAEERINRY, FEREINTVAVESRGIEFTEZS, LEW
EZELESZTXI)VF—OFHETFOEFIVRN., FOEDHETIIN—TOANEL, DOFETH
BOESNTWRNEWD REZRZT, BRAVEZ 2S5 BREBETUMB IR TWAN,

K 1. WEITHNZRBOER D I ORI

Sample Distance and direction Non-destructive r-ray spectrometry Radiochemical analysis

from the accident site  Sample weight Counting time Sample weight C ing time Fraction

: Mesh screen of stainless steel(SS-1) 20m NW 9855 ¢ 150 ks 9855¢g 130 ks Co
Iron bolt 78mwW - - 2994 g 340 ks Fe, Mn

NiSO4-6H20 63 m NW - - 1000¢g 443 ks Co

NiC12 63 m NW - - 65.07¢g 335 ks Co

CsCl 63 m NW 4.617 g 182 ks - - =

Raney Ni 65 m SE - - 3226¢ 360 ks Co

Co(NQO3)2+-6H20 65 m SE 2477 ¢ 160 ks - - -

Stainless steel sheet(SS-2) 270mE 346 g 643 ks 1035¢ 785 ks Co

% 2. PEREH OTHIRE

Sample Distance and direction  Cr/% Fe/% Co/% Ni/% Cs/% Method
Mesh screen of stainless steel(SS-1) 2.0mNW 16.3% 659% 0.245% 8.88% - INAA
Iron bolt T8mW - 56.5% - - - Colorimetry
NiSO4* 6H,0 63 m NW - - - 254% -
NiCly 63 m NW - - - 45.3% -
CsCl 63 m NW - - - - 789%
Raney Ni 65 m SE - - 0.061% 49.6% - INAA
Co(MNO3)y 6H, 0 65 m SE - - 203% - -
Stainless steel sheet(SS-2) 270mE 169% 71.7% 0200% 795% - INAA
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Sample distance ewcr SMn/Fe *Fe/Fe Co/Ni % Co/Ni ®coiCa Besics
&direction  (Bq'g")  Be'g)  (Beg)  (Begh (Bq* g Bq- g By g
Mesh screen of stainless steel(SS-1) 2.0m NW 2620 16 2.691 +0.008 8.89 +0.08 0.121 +0.005 175 0.3 2334 15 -
Bolt 783 mW 0.040 +0.001 0.49 +0.03 - - - it

0.00068 +0.00011 - -
0.00064 +0.00018 - -

NiSO, 6H,0 63m NW

| T I B

NiCl, 63 m NW - - -
CsCl 63 m NW - - - - - 0.290 +0.007
Raney Ni 65 m SE - - - 0.0029 +0.0004 0.87 10.10 -
Co(NO,),” 6H,0 65 m SE - - - - - 0.634 $0.015 -
Stainless steel sheet(SS-2) 270mE 0.057 £0.004 - — - 0.00037 +0.00017 0.053 +0.007 -

(1999 £ 10 A 1 HICEWEHRMLEL =)

MR LMASEMNS 20 m OHADAT L A%y b (SS-1) PRSI NBERRRERIEES
Dzl DBEXNTNSHEELS—HLTWS, BREBRETERINZ Raney Nickel 10 *Co 7
COHEERKBIZELS 2ickoTHSNEEIFIF-RL TS, EEEHABENSHS 270 m @
Site-C MSRWMEINAERAT VL AHBD 51Cr 13EHES YICL0MEEINTBY, IOERELADEE
EL<—HLTW3, > THRADHEEBIFEENGNEEZISND,

ERER LN SMS 2.0 m OMEDY—) > FYT—DATF L A%y b (SS-1) OEEHERED
Lz, At VIPETHET ST AIVOFEERZTY, BORBKROMHEM 2.5X108 25 T0ns, Z0
HEEIMICHRE TN TVAHEMRELIV—BERLTWS 9, ZOHAIBTEESTHIVOGRIL
FoEohEhEFIN—T2 A 4.8X10% cm 2, FHIFILF—1L0.85 MeV ThHo 7.

HEEMETIC LD ERINE BCo, ¥Mn TiE, E#EN2.0m M5 7.8m, 65m, 270m HND &,
VRAORDM S FHINSEON 25%, 1.8%, 4E2D%IHPL TS, —HBHETFTERSIN
7= 51Cr, ®¥Fe, %°Co TI3 84%, 30~40%, 40%I\THA L TWBIZT ER\, LB S OERENE
mASEFmIZHhF THEFOIRINE—ARY MWK ESELEL TS Z ENHEHRNSH
Mo, o TZORBEICBIZHHFOIIINFE—ARY MIVOFBEREETHY, 4% 21T
LuEHHICED SN TWS, FRICHET I -T2 AbEEIN, HBEREFHENTTONTNS.

T ENEPEFIIEYREEIRIOBE, RN EOREERZT, FHEFIIN—T 2 ANTGH
EEEERLTVWSZ EARENE, dtF 63mDE I S ilB s, MEHM 6bmDERERET
BREN-RETIE, EEZELVWEBETERINZCHEL2DST, TORFNEREIREALRS
TW3, BlrE 3w S AR GRARBEOBICHZE2 Y S VHBRBRIFHET 7N —T 2RI
BICKEREEEEX -2 ENDMNS, JCO HANDREMFHENESWTRN -2 LIZEHS ©,
MR M- THHEIN TS,
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AT O % TR OB BEHEEEEZRIET S5 2 L TiTbhiz, LML,
FRP SR ORFE G L7eRIC, FHFEZRET 2720I12id b - LR oR W
SR E AWML ERD S,

AL TIIFIR K FDOMEER T v & — THFEH D 36Cl OIIEIFERSITE (AMS) 23
T 5FREMZRRET L7z, 36Cl IIBREFR TIXE L L TEHBIC XL > TREF TERTE D
T, MOREFITFET S RFEIBAEZELFE L <. FHRRFFERSHEREI#MIC
W= =BT LEHFFSNS, 36Cl O AMS 12 & 2 BIEIXESNE TITEH OIE
wEZAVTTTIIN—F AMEES N T AR H D5, BBEICBW TR ELERALE
NTNB EITW RV, HIEKRFOMERE VX —IZRBENTWAERL hu ImET
RNX—=DBENDT, 36Cl O AMS FIEIZHE LTV B3, & L THTFEERSYIERR
RSN TRY, =3 U Z A LAORRPIERDOEFE R EEY ORERIIZ HHH, Z
NET, BALERLETTE, BETIX, REBAZREBNICTFAZ L8 TE, 4
D& S REREABOREITHEA T DRREENTTE L, V

36C1 DEE

AHFFETHWC AMS DY R T M3A A VEBAR, IEEE. BIER»ORD, HIRAFED
LRI S 7 LhESS (12UD RV hwuy, NEC#HH) T, FHFAEERBICRI ST
W5, AMS TIIFEEITHMEDOBHA Z 2 ME LB L2 < Tk blengs, IEEED
BEDEDIIIZOA A E— AR BET XS, MERLFAULEEE LS M a2y b
E—AEZEAL, TNV IMEREZLELL, BRICOBET 2 5E2R-o, Z0OFHER
NAmy PE—=AHFREWND, 38Cl DA vy hE—A L LTIE 12Cs—% iz, 36Cl £ —
LAEIZERILEIER L DL DIC36S b5, 21t AMS I & 5 36Cl OREIE TIXEICHhE &
BR5bDT, L DWREIZE > TRADNATDH S, %S DIFEZRET S HETETS
— 7y "DPOERVBRSZ &, A FVBEMENBBRETHZ L, IEEBTHRETSZZ L. A
ERTHHBRET DI LREDFERIEONS,
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36Cl #—7" v b DILFERIIEICERE & LT, BRI HBOME e E 2B+ 52 en
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HEFIZEENTWBER 2 EIICHH L, MR E MMz T, BILBROLKREGLHEE
Bolei, ZOBERT, %68 ZRETHIZDICHE ) v ARKEMZ T, MEAN) U LD
BCRisERE L, ZO—EOBRIEF THRECRAZY b, BLoBE T2 0 BiE
L, BEOHFICEEZILS L0, BECI-THREENETIREOEREEZL
o, FORER, ZOEMEIZE > THERIZIER2ICRET S Z LTI L,

IR E BT

A A LFIX AMS ERA A VIR E LT EN, FRITES T LAy Z) T4 F
JFET. 2508 —RICBATAZENTED, ¥—Fy hE—NAVF—ZF4—T v ')
B DX 368 DIFEYR L e BTN D S, 20T, £ OYEITOWTT A b LIk
B ENLERAWD L HBRBERSD NI EBDRhoTeD T, B OZ =7y bV
F—lz2 v E N (BE0.5mm) OWREZIIORAR, ¥—7y MYEZFEDI, A4 JRTI
BT LAENLDEY T LARRICE o THE =y bRy F—S RS A
(12Cs— LN 36CI-72 &) ZHE L., 120° REATA AV 208+ 5, Z OB, RERMAE
DBCLDEE 77 TF7A4 B v 7 THRIE LK, 120° HETEE3 6 DA A V72T 280
L. BIERHE (87 100keV) L7z, ASERCA CHEEL COMESBICAT T, EI N
A A AIIEBR O ROFFELHRE (REWE) KXo THAA &R0, BUMES
N5, 2055 36C L IZIFRICEEEZ L5 203 2 f vy h e LTINEHREZ I e —
N B, FOBOFEL 6CIT ZRERICREKRICAF TS5 L OICHKHFEZRE L, LrL,
NA oy Nk Uiz 203 B SRICEEAR T2 LRERERIET 5 Z LITRBDT, H2
THE (REWE) AL, 6CI /T2 BBIED L OICESR LB ERE L, AIE
RITTAB RS L EARNSEZEAEDE T, RBOFOZ LT —HBEL XL X —
DEHRNS, BRELZIAX—2RELL, LEOX S ICHREEZERTER, BIELET
36CY/3C1 JF F UL ZRIETE D L HiIciRo T,

PIE AR

BiEh T AR SRS & A OREHERRERPET L OIS & > TERT D,
JCO F CIIEHFAE DI DI FHF RIS THERT 5 24Na, 19Au, €Co, 140Fe, 65Zn,
137Cg, 46Sc 72 ¥ O DIE A, EPHFIT L B RIS THERT S 54Mn, 58Co 72 £ % < DR
MRERENRIE S Uz, 205 OBFEII TS FEEI A B < | BRI ORBIZHE - T
WET S, SEHOERIIBV TREMRESEVEE TITOO T, FEH 0E VW
MEREORPIEIZ L - T, EHHICAHESNZhHFOREL Y NFAEThHo 72, bhvb
NERIE RS AMS 70— 713 36ClL LW ) RPEEIEELZAWT, RiET5Z& & LT,

BRI AWZRBHIESR OFRAE LERBREN S, K8 0 mBh 2 #AICH 5K
ERBORE, B3V 5V ERHORAK, FBERILHoLARELRRIH-TRE, KU
EHNTRRENWZHETHD, ZOREEREBLOSTRIZE o T ThNICFERREZ
R1UIRE L, FORRIIF1ITRLZERY T, LEME» S ORI > TR LT
5,



1.00E-10
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D — ey
1.00E-11 :,,’ ®measured |
' . Dcalculated
=
36CI/35CI
1.00E-12
1.00E-13 . e
L
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2 &
1.00E-14 |- DS
]00E_1 5 S [ e e, N
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JCOLBEMALDIEM (m)

1. JCO BN THR L 7o bbb O3 O Tt 56CLCl

JCO BN TILEHFED b DOEEBE58m X VB VR TR L RESRE S RE L L 2
5, 36CI35CL AT /NS < EHMEIT (1.750.7) X10-14 Tholz (F2),
LBAED D 56m DFEHIILEAE D & 5 Erfifins S IR RE L O L\ (P OHERRIC 72
DS REEWHR) BAERZETERLIZLO T, 58mOREHIMOBIEDIZ L - T
T ONIHEETHER LD THD,

&1. AMSIZX D JCO BNk DO ILBAE > & DOFERE & PIERE R

AE4 BB (m) (36C/3C) I EE (36C/35C) G B *
Soil A 2.5 (15.2+£0.85) x10-12 23.2 X 10—12
Soil I 2.5 (36.840.6) x10—12 23.2 1012
Soil B 10 (11.0%0.2) X 1012 4.18 1012
Soil F 10 (10.1£2.0) x10-12 4.18X10—12
Soil G 15 (6.79£0.12) x10—12 2.86 X 10—12
Soil H 17 (3.760.06) x10—12 2.18 X 1012
KCl 56 (0.056+0.005) X 10—12 0.0257 X 10—12
KCl 56 (0.057+0.004) X< 10—12 0.0257 X 10—12
SRR X B ERER

N2 75 RELTERT Ve 22 B L RICFIETER LIz Z —4 v %2l
E L. blank & U TR 3IT/RLIA, 36CY35Cl OPIEMOFEA (2.250.8) X10-14 L 74
2T, ETCBER OIRETE T CERE L 72 #E/k H @ 36CL/35C1 ORIEME X (1.1£0.3) X 1014
Elrolz, LIenioT, JRFELIL 36CY35CL 1L 2X 10— MU ENRFEDEE R ONS,




% 2. JCO BH N THE L2 RHFRFUTIE W B ORIE

A4 BB (m) (36C1/35C)RIENE ik

CsCl 58 (1.0£0.2) x10—1

CsCl 58 (2.1£0.2) X104

CsCl 58 (1.0£0.2) x10—14

BaClz 58 (2.1£0.4) x10—14

BaClz 58 (1.6+0.4) x10—14

NiClz 58 (2.2+0.8) xX10—1

NiClz 58 (1.0£0.2) xX10—u4

slt-H2 126 (1.6+0.3) x10—14

Slt-H5 126 (3.1+0.4) x10—1

Slt-JCO 180 (1.0+0.3) x10—1

=P 80 (1.6+0.3) x10—1 A DRE

g 80 (2.0+£0.4) xX10—14 A DERFE
S (1.7£0.7) X104

#3. 75 v REORIEME
(36C1/35CDIRIENE

blank (1.5%£0.3) X101
blank (2.1£0.3) X101
blank (3.1£0.5) X104
SEHIE (2.2+0.8) x10—1

e IS CEEER & N7z Rk L 56m OB R ERB THRR S Wiz KCIRE L THE
EOERDOEELZ T TWBIETH D LRSS, . HRABHZOWTIEISHRD
HEER ) REAAENE LN, TEIZENDAOERRE LD bEWERTELE R A
HEMRD D,

TEEERE NS 10m D & 2 A0 188 Soil B OEN SEFHTFHREFHET D LIZONT
25X10lcm—2 &7 olz,

2% 3R
1.Status of the 36C1 AMS system at the University of Tsukuba, Y. Nagashima, R. Seki, T.
Takahashi, D. Arai, Nucl. Instr. Meth. B 172 (2000) 129-133
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1. IU®HIC

BAHE TS [ERFIELMEE 2 o TITH) b D) ThHhy [WEDPEF2 AL 2HREHME] &
BoTHRZWIZENRV, LML, BIENYy 275y PG # 2T, BEEPHFIcX 3
BT TR RE R S E R D o T& 7z REL o 2 LR UEFRER, RITERS
IZEoT, TRETIZ 20 2BRAAHEETUFFEREIHAINT VS, REIIDIY) TR, £
DEBRLAVY I VA, FvF UM VREEEIEBE L TCFATE S, KBTI, RS0
RPNy 72759 v FREESFICE 2EEPEFFEZHEOPEIIOVWTEMNT 5,

2. MEHMLERIETE7-0DFHE (Vv rELHHEFTIIv 7 R)

TSI X 5 A BRATRE(ANE & — 7y FEFEWN), BERF @) B L CRICH () DFE Noo
TERTIENTES, [V STFHIESY -7y FOERTHE N 2+512K & T USRS Ot ik
PROND] TEIFEH L TEEPEFICIA2BMbeZE 2 2B HE 25, 1 ppb LRVDITTHE
Z 102 cm?s! OFETTHRETLIOL 1g D% -7y b 100 cm?s! OFMEFTRE T2 213
METHL, WEFRFOT7 T v 7 AFIBD TRV, +5%5 -7 v 2w, BENy 25
Ty FBHBEHE) L TIoRE>ERITIE LV, AR TRIBENREILO b > R IVAIZ
RELIBENY 7777 F Ge REHEYEZHWTIT R o 2 BEFETFIC L 2 FEZEOREIC
ov‘(%il\j—%o

3. TR
3.1 RIRPHF

BEHHEIZ 25 ) BRI KR LB T—RFEEHME KRES L OHBEIERIZ X o THER L 2 HEF
Thb, KAEBTERLZPHFIE., KRICEoTHIRE N, HHEICBITA 75 v 7 A3
TS %%, BETHTFOUET -5 1345, ZANF-ZAXRZ PV X Fo TR0V,
WHESEE., BEEE., KEEE., REEHFILoTII v 7 ADNENTH I LG oTWnAS,
WHEHSEICBITA 7T v 27 AL LT0.008m?s! (MBEAMERE 50 ) @DIEL HVWLRTWA,
KL BHEFT7 Ty 7 AORWFEITT=Texp(-d/L)THLUTE B, LHIZTRAF TIE 140-210 ¢
em? MERMAETIIHERIZBRAFEEONDE LH1250-70gem2 E/NEL BT EFHMOLNTWAHEY,
TELEAIZ L BZRPUIFEF TIIEHREIE D, EN T THESINIEDE KES W ETR
L = ~200g cm? THBTEZ %, STNODELFEZIEHET 75 v 7 21iE 1500m &L % AEIC
B2 M52 MZBEBASRITT S 10~12km Tl 100 BEEL ko TWAE Z LAG 5, HIED
DA L7-HHTDIZEA LR 1I0mTHRINENRTLEID, EBSTOKRELRI2—F L EE5A -
TIEOER S & D xn) GR o BEBEHE L BITE & D(o,n) IS IZ & 5 EF 0 & B as i i
o 2—FVIZXAAEBIIREL EBDIT/INSKLED, (n)SIXES EIXERZCEATD
77, MU LA BERBEIKET 2O TEE L ITERBRTDH ) KEETHHET»EET S
ZEDHEIrOLN TS,



3.2 BHICKDHPHETF

1999 4 9 FIZ%4 L7 JCO DEARAFHIIANTOPHFED D EE XTI, FiRFIZHEE
LT3 5 VO 58D 5 SRS HE 25x10 12, 1 B0 ) O PR ARE
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4.2 HRULANICHIFTIRIEPHFHREXE

1998 £ 4 A, 1g OBtz — 0 ¥y A5 % 30%DFHE Ge MHBTHUELZLOILE I A,
bEP—HBIIE P20 OFAEERIET 5 122keV & 344keV Dy R — 7 B3RO0 o7 (Fig. 1) o
BV 7228 1E 1980 ERRICHIDEBRD 7-DIZBA L 10 EH T ) REMIRE L Tho/2b DT,
BETEREFEICL2BHBENI LV EPOIREPEFICL o THFE S [RA] BEGHERH
LOMERB. CADPERERETICL 2 FEBIREOHEEE R o7,
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Fig. 1 Discovery of natural 152Eu induced by environmental neutrons.
Date : April .23, 1998 Time : 85500 s
Sample : 1 g Eu,0;, Detector : 30% planar Ge
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Fig.2  Calculatged growth curves of neutron induced radionuclides exposed at ground
level assuming thermal neutron flux at gorund level being 0.008 cm-2s-1,
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THETHD, BELANVFURFOE=F) VY 7EELTHEATESREEZONE, —F., FiRl
PRWEBREIEIZOEELFOLY &, FHANCBSEEZHEL TBWT, PHFREIC X - TH
ML7zgz koI, ThHIBHELTHERATEL, TOHHIZL [N 2750 F] 2#F
57012, FHEOBTREIVETH S,

Table 2 IZZNF TIZH FERB LURITEBRTHRIBIZEKIILTWAEY —F v M L ZFDEHE.
MUBEEL TR T, INOHDH B, RERIRKD L VIIBILEN LB A S B 5 % FHE
BHEOWL O 2 BEBIZEBNT 5,

(a) ®Co

RERHFICL o THFEEINT Co DFEELLHT 5121E, ALD Co PMFEET HBRND 2\

HTVWHEPLETH D, 20X ) EBE L TERRKELEB LH-FEEOHEIZI Y ERT



Table 1. Candidates of radionuclides produced by environmental neutrons.

Target Abund. (%) o (b)*  Product Half-life" Target Abund. (%) o (b)* Product Half-life"

BNa 100 0.53 *Na 150h  “'BEu  47.77 5300 '2Ey 133y
Al 100 0.11 *Na 150h  “'Bu 4777 2800 "M™gy  930h
OAr 99.6 0.61 “Ar 1.83h By 52.23 320 By 8.80 y
$g¢ 100 27 #g¢ 83.8d ')Gd 24.9 34  Gd 18.5h
SMn 100 13.3 5Mn 258h '®py  28.18 800 '®py 2.35h
$Cu 69.1 4.5 %Cu 127h  ™Tb 100 46  '°Tb 723 d
%Co 100 20 Co 527y SHo 100 64  'Ho 26.9h
"Ga 39.8 5 Ga 141h ' Er  27.07 9 "Er 7.52h
SAs 100 4.5 As 264h  yp  31.84 46  'Yb 420d
$gr 49.48 3 82r 353h  '"Lu 2.59 2100 '"Lu 161 h
1%pq 26.7 12 19%pg 134h W 28.4 40 187w 23.7h
gy 57.25 6 1228 27d ™Re  37.07 110  '*Re 3.72d
133Cg 100 28 34cg 206y "Re 6293 70 'BRe 16.7 h
312 99911 8.9 140 2 1.68d  ''Ta 999877 21 .1, 1144 d
14ipy 100 12 142p,. 192 h 91y 38.5 750  r 73.8d
18N d 5.72 4 9Nd 1.73 h e 3 61.5 110 ¥y 17.4 h
12¢m  26.63 210 1538m 46.8h "“Au 100 98.8 %Ay 2.70d
%Sm  22.53 5  %sm/"Eu  0.4/476 h/y U 99275 273 *Np 2.36d

* Taken from Karlsruher Nuclidkarte (1995)



Table 2 Target materials used in the present experiments.
(a) Ground level experiments.

Elements Target materials weight (g)  Product Age of sample
Sc  oxide 5 %S¢ modern
As  metal 50~200 As modern
Co  oxide 50 “Co  modern
oxide 50 older than 50 y
cobalt-sodium nitrite 50 older than 50 y
Cs  chloride 50 Cs  modern
Eu  oxide 1~12 "2Eu/**Eu modern
nitrate 1 older than 20 y
oxide 12 older than 30 y
Ta  metal 100 'Ta  modern
Ir  oxide 5~15 ¥y modern
Au  99.99% sheet 8~20 ®Au  modern
99.99% grain (1-2mm¢) 20~50
coin (24K) 20~31
necklace (18K) 5~30
ring (18K) 3~5
(b) Flight experiments.
Element Target material weight (g)  Product Remarks
Na  table salt 100 *Na
Al cooking foil 22 *Na by (n,a) reaction
Br  bromide 80 By
Mn  metal 30~50 Mn  Mountain Exp.
Cu  copper coin ~100 %Cu
La  oxide 20~50 1407 4
Eu  oxide 12 12mEYy
Yb  oxide 20 Yb
Re  metal 5~20 1%Re/**Re
W metal 50 187y
Ir  oxide 15 P2/
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03 Cobalt sodium nitrite (509) Aug. 10, 1998
1173 keV
. 0.0112 + 0.0016 1332 keV
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Fig.3 Gamma-ray spectra of old cobalt sodium nitrite (upper) and background (lower)
spectrum of the 93.5% coaxial Ge used for measurement.

(b) 155Eu

22—y ARETIIFRLEORET 92Eu & YEu OMIZ °Eu 2 &N D (Fig. 4) o L—
¥y ADRERMAIE BBy & Eu LPHFELLZWVOT, -0y Ah50 SEu DA
EroNh v, AREE LTIE 20U OBERESEE ¥Sm O T RHERIS TAER L 7243
235min O 5°Sm DFEEIZLBERIEZONS, HTHEIARO YT VBENSY T VAT LR
EZONHVOTHBEOTREIIERTEX S, Eu DIEIBZL L HTEMOEATIHFET S
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LA FEIETE 72,
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Fig. 4. Discovery of netural 152Eu, !54Eu and !55Eu induced by envronmental neutrons
Detector : 30% planar type Ge, Sample : Eu,05 (10g)
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Fig. 5 155Eu detected in enriched 154Sm.
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Fig. 6  Detection of "naural" 192Ir induced by environmental neutrons.
Sample : 5g IrO,, Detector : 30% planar Ge

(d) 198Au

gl 2.7 HO 98Ay ZAERBHEESAKE (., 412keV Oy BOBH S WENAES & O THEF
MR DEDN RS — 7y b ThbH, RKEOHFH Ge MHE 22 I1TE 10 DE&EEfEo THIEL
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Fig. 7 Detection of 24Na induced by flight experiment (New York to Narita).
(a) 43g cooking foil and (b) 110g table salt.
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Fig. 8 Detection of 116mIn induced by environmental neutron.
Tokyo - Komatsu flight

99.7.17 6:21:33 Mn 2000.8.1 6:26 Mn 80g
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Fig.9 Detection of 5Mn induced by environmental neutron.
(a) Tokyo - Komatsu flight (b) Exposed at 2100 m (Hakusan)
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il. NEUTRON ACTIVATION ANALYSIS

1. Summary of this workshop

A session of neutron activation analysis (NAA) of the 2000 workshop on Utilization of
Research Reactors held in Daejon on 20-24 November 2000 was attended by 14 participants from
7 countries (China, Indonesia, Japan, Korea, Malaysia, Thailand and Vietnam). The NAA session
started with country reports presented by individual participating countries, followed by invited
lectures. After these presentations, the future activity of the NAA group was discussed. In the
following, presentation and discussion taken place in the NAA session are summarized in this order.

2. Country reports

At the workshop held in Yogyakarta, 1999, a long-standing project concerning NAA was
finalized and future activities were discussed. In the previous report, several plans were proposed
after the intense discussion. Following this, a theme of “supporting system for the neutron activation
analysis” was chosen for the 2000 workshop. Unfortunately, this theme was not well announced
and, therefore, was not well understood by most participating countries before attending the
workshop. In place of this theme, the current situation of reactor facilities related with NAA and/or
research activities of NAA were presented by several countries. Followings are brief summaries of
presentations of individual countries;

a. China (“Introduction of the Neutron Activation Analysis Facilities in High Flux Engineering Test
Reactor” by M. Feng).

Several facilities such as pneumatic transfer (rabbit) system and NAA system in a high flux test
reactor at the Nuclear Power Institute of China (NPIC) were introduced.

b. Indonesia (“Current status of Research and Development of Neutron Activation Analysis Group
at GA Siwabessy Reactor” by Sutisna).

Progress of R & D on NAA at Siwabessy research reactor was presented. Ko method is being
developed for further utilization of NAA.

c-1. Japan (“Current Activity and Problem of Neutron Activation Analysis in Japan” by M. Ebihara).
The present situation concerning NAA in Japan is summarized and a possible problem about
NAA in future is pointed out.

c-2. Japan (“NAA Supporting System of JAER!” by F. Sasajima)

A supporting system developed at JAERI is introduced. This system includes Ko method, data
analysis, automatic sample changer and gamma ray acquisition. Some data for SRM samples
obtained by using this system were shown.

d. Korea (“Application and Facility of Neutron Activation Analysis in HANARO Research Reactor” by
Y .-S. Chung)

The facilities for NAA in HANARO research reactor are described and the main application of
NAA in Korea are reviewed. Automatic sample changer and integrated computer software for
data calculation were acknowledged to be highly effective for efficient use of NAA.

e. Malaysia (“The Use of Neutron Activation Analysis in Environmental Pollution Studies” by A. M.
Yusof)

Analytical data for various environmental samples were presented and the usefulness of NAA for
multi-elemental analysis of these samples was emphasized.

f. Thailand (“Utilization of NAA in Thailand” by C. Srinyawach)

It was shown that how extensively and effectively the Thai Research Reactor-1 (modification-1)
(TRR-1/M-1) was used in a variety of research fields.



g. Vietnam (“Neutron Activation Analysis using the Dalat Nuclear Research Reactor” by M. V.
Nguyen)
Facilities related NAA at Dalat nuclear research institute was presented. Ko method has been
tried using homemade software. PGA has also been initiated.

3. Invited talks

A session of invited talks consists of 6 presentations. In each presentation, a specific research

subject was clearly outlined and a contribution of NAA to its subject was emphasized. From these

presentations, the usefulness, the effectiveness and the advantage of NAA in a variety of fields of
applications were impressed. Titles, speakers and brief summaries of invited talks are following;

a. “Air Pollution Study by NAA in Korea” by J. -H. Moon.

The recent air pollution in Taejon and surrounding areas including industrial complex was
examined by using INAA. Data and their interpretation were presented.

b. “Probabilistic Analysis of Airborne Toxic Metals in Korean Industrial Complex” by J. -H. Lee.
Concentration profiles and probabilistic risk analyses of toxic metals for ambient air in Taejon
industrial complex were presented. _

c. “How Important can Neutron Activation Analysis be in Coming Century? - In a Case of Planetary
Science” by M. Ebihara. '

It was demonstrated that NAA would be of great importance in planetary science in the 21st
century when a large variety of extraterrestrial materials were returned to the earth by space
missions.

d. “Application of NAA in Environmental Geology” by K. -Y. Lee.

A large number of environmental and geological materials were analyzed by different analytical
methods including NAA. From these analyses, it was concluded that NAA is the most effective
method for analyzing these samples. Promising candidates as indicator plants for pollution
monitoring were proposed.

e. “Application of NAA in High Purity Materials” by Y. -Y. Yoon.

Several examples of analyses of high purity materials for trace impurities were presented,
demonstrating that radiochemical neutron activation analysis can be the best choice for these
analysis.

f. “The Study of Trace Element Distribution in Biological Samples with NAA for Human Health” by S.
-Y. Cho.

It was shown that NAA of biological samples were essential for estimating the uptake rate of trace
elements into human bodies. Such estimation was emphasized to be very important for public
health.

4. Discussion for future activities
As this year is the first year after the completion of the previous project and past activities with
that project were evaluated at the last meeting in Yogyakarta, we have not tried to review them.
Instead, we have rather extensively discussed the future activities which we could have in the next
couple of years. It must be needless to admit that we have initiated our discussion after the
recognition of the last report of this workshop, in which evaluation of past activities (1992-1998) and
proposal for future activities were printed.
After the discussion, we have come to the following conclusions;
(i) This workshop is very important and efficient for promoting NAA in participating countries.
(i) In order to promote NAA in each country, a supporting system is highly desirable. It was
acknowledged that Ko method could be one of the best choices.
(iii) As admitted in the previous report, we need to prepare environmental samples and geological
samples for the inter-laboratory comparison of NAA data.
The followings are some additional explanations for these conclusions.



It is now well recognized that not only in participating countries of this workshop but also in
worldwide that mono-standard method like Ko method is very useful for end-users of NAA. The
largest reason to prevent Ko method from being widely distributed is its high price for software
package. There are several other problems with commercial Ko softwares: the software is written
on old operation system (OS) (DOS) and the software cannot be run on computers with modern
CPUs. Considering these situations, it is highly desirable that non-commercial software of Ko
method which can be run on modern computers with “MS-windows” as OS is developed.

It can be agreed that NAA has been almost established as an analytical tool. This doesn'’t
mean that an effort for refining the NAA procedure is no more necessary. NAA, especially INAA
seems to be one of instrumental analytical methods, but it is not so instrumental as other real
instrumental analytical methods like ICP-MS and XRF. Considering that NAA is admitted to be the
best reliable method for elemental analysis and that NAA values are usually used for evaluating
analytical data obtained by other methods, we definitely need to make effort to keep the analytical
capability by NAA at the best level. Inter-laboratory comparison of analytical data by NAA has been
carried repeatedly in the past and needs to be continued in future, considering that such an activity
is very essential to keep the analytical level reasonably high. For inter-laboratory comparison, well-
prepared common samples are needed.

Neutron activation analysis is particularly efficient for the analysis of solid samples such as
geological samples and dust particles. These samples can be subjected to INAA without any further
processing. In ICP-MS, a competitive analytical method to NAA, such solid samples need to be
completely decomposed and dissolved into solution. During these procedures, contamination of
impurities and/or loss of samples are more or less probable and tend to yield less reliable data. In
this sense, NAA can be the best method for air pollution monitoring by measuring dust particulates.
To monitor the pollution level in nation-wide of each country, a large number of samples need to be
analyzed. INAA coupled with Ko method must be capable of matching such a requirement.

5. Proposals for future activities
Based on the discussion stated above, we would propose the following subjects for future
activities.

(i) Non-commercial Ko software will be developed. This software should be user-friendly, written on
“MS-windows” as OS, run on computers with latest CPUs and able to be distributed to any user
with no cost. Considering the current progress in participating countries, Japan and Vietnam are
required to participate in this development. We estimate one and a half year for the completion of
this project under the best condition. Korea can join this project, especially in upgrading the data
calculation algorithm.

(i) Meanwhile, three kinds of reference materials as common samples will be prepared and/ or
distributed. These common samples as follows;

a. Averaged Asian food diet sample. Each participating country is required to send its food diet
sample to Malaysia by January 31, 2001. Malaysia is responsible to make well-mixed samples,
which is designated here as an averaged Asian food diet sample, and send a portion of it to
every participating countries. It is also required for Malaysia that the homogeneity of mixed
sample is good enough for INAA work (an error due to heterogeneity must be less than 1%).

b. Geological reference samples. Korea is responsible to distribute Korean geological reference
samples (eight samples in total) prepared by Korean Institute of Geology, Mining and Materials
(KIGAM) by the end of February. Basic description of each sample (type of rock, sampling site,
grain size, etc.) should be noticed at the same time.

c. Pollution samples (air particulates). Preparation of common samples of this category is not
intended. Instead, air particulate samples will be collected in each participating country. In
order to make the later discussion more meaningful, several conditions for collecting the
samples should be unified. Korea is responsible for distributing pre-fixed conditions to each



participating country by the end of this year 2000. It must be considered that a specified dust
sampler is not available in any country.

(i) These samples will be analyzed by using conventional NAA which is used in individual
institutes/laboratories. Ko method may be applied in Japan and Vietnam. Results will be discussed
in the next workshop. If any country likes to have some particular samples analyzed by other
countries for confirmation of data, such a request is highly welcome and asked to announce to other
countries. Communication by using e-mail helps fast and effective exchange of data and idea.

(iv) Once a Ko software is newly developed, it is required to distribute to all participating countries. The
software will be immediately evaluated by analyzing the common samples which are already
distributed and analyzed in individual countries. If any bug or bug-like defect is found, it should be
noted to developers. With several catching-ball communications, the software will be completed in a
reasonable time.

(v) By using the final version of Ko software, air particulate samples as well as the common samples
are to be analyzed. Data from all participating countries for the common samples will be compared
with each other for evaluating the usefulness of the newly developed Ko software. Data for airborne
particulate samples also are compared for discussing the degree of air pollution in participating

Asian countries.
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THIRD INTERNATIONAL SYMPOSIUM ON
NUCLEAR ANALYTICAL CHEMISTRY (NAC-III)

2001 JUNE 11-14
at

the SLOWPOKE-2 Facility
Trace Analysis Research Centre
Department of Chemistry
Dalhousie University
Halifax, Nova Scotia
B3H 4J3
Canada

First Circular

Introduction

The Third International Symposium on Nuclear Analytical Chemistry (NAC-II) is being sponsored by the
SLOWPOKE-2 Facility at Dalhousie University and will be held in Halifax. It will follow the traditions set in NAC-I
(1985 June in Halifax) and NAC-II (1992 June in Toronto). The primary objective of the NAC-III symposium is to
provide a forum for exchange of information on recent developments in nuclear analytical chemistry. Both
fundamental and applied aspects of the subject area will be covered in scientific sessions and informal discussions.

Several sessions will also be organized to honour many distinguished scientists who contributed so much to enrich the
field of nuclear analytical chemistry. Their names will be listed in the Second Circular.

The Hevesy Medal Award will also be presented at NAC-III.  The Hevesy Medal Award is the premier -international
award of excellence to honour outstanding achievements in radioanalytical and nuclear chemistry. ~This Award has
been established by the Editor-in-Chief of the Journal of Radioanalytical and Nuclear Chemistry (JRNC) and
adjudicated by the International Committee on Activation Analysis (ICAA) of the Modern Trends in Activation
Analysis (MTAA).

Technical Program

The technical program will be designed to cover various aspects of nuclear analytical chemistry. The sessions will
consist of a series of plenary and invited lectures by experts as well as oral and poster presentations of contributed
papers. Several internationally known scientists have agreed to present plenary and invited lectures.

A broad range of topics will be considered for presentations including: instrumental, preconcentration and
radiochemical activation analysis, nuclear track techniques, nuclear probe and micro-probe techniques, stable and
radioisotope tracer methodologies, gamma- and X-ray spectroscopy, and applications of these techniques to
atmospheric, biological, biomedical, environmental, epidemiological, forensic, geological, industrial, nuclear,
nutritional materials, etc., and to radioactive waste management, speciation, specimen banking, and related areas. A
special poster session on nuclear analytical chemistry facilities will be organized.

To stimulate student participation, a student poster paper competition will be held and prizes awarded.



Call for Abstracts

Abstracts of papers to be presented at the symposium are solicited.  Please use Times New Roman or similar fonts, 12
points, left justified, and single space.  The abstracts should be typed in a box of 16.5 ¢cm (6.5 in.) width and 11.4 c¢m
(4.5 1n.) length.  The abstract should begin with the title of the paper (all capital letters, bold, left justified) followed by
authors listed as first name, middle initial (if applicable) and family name, and complete institutional address (upper and
lower cases). Please underline the name of the speaker, and write the e-mail address of the corresponding author in
parenthesis beside his/her name.  Please leave a blank line and then type the text of the abstract. Accepted abstracts
will be photocopied and compiled in a booklet which will be distributed to the participants at the symposium. Please
do .not submit more than two abstracts per registered participant. One of the co-authors must be a registered
participant for a poster paper to be displayed.

To expedite the process of submission, you are encouraged to send abstracts by e-mail to A CHATT@DAL.CA (you
can use either upper or lower case). If you are submitting the abstract by e-mail, please use either WordPerfect, Word
or RTF.

If you are sending the abstract by airmail, please send the original and three copies of each abstract to: Prof. A. Chatt,
SLOWPOKE-2 Facility, Trace Analysis Research Centre, Department of Chemistry, Dalhousie University, Halifax,
Nova Scotia, B3H 43, Canada.

All abstracts must be submitted by the deadline of 2001 April 13. Authors of the accepted abstracts will be informed
through e-mail by 2001 April 27.

Publication of Papers

Full texts of all papers presented at NAC-III will be reviewed. Accepted papers will be most likely published in the
Journal of Radioanalytical and Nuclear Chemistry (JRNC), Articles. The papers from NAC-I and NAC-II were
published in JRNC. Details for the preparation of full manuscripts will be sent to the authors of the accepted abstracts.
The deadline for the submission of full paper is the first day of the symposium, that is 2001 June 11.

Registration Fee

A registration fee will be charged to all participants to help defray the cost of holding the symposium and its direct
activities. This fee includes a copy of the abstract booklet, a copy of the journal containing NAC-III papers, 4 lunches,
8 nutrition breaks, and a banquet.

The deadline for the advance registration fee is 2001 May 05. There are five categories of the advance registration fee:

(1) Full participant USD350.00
(2) Full participant from a developing country USD250.00
(3) Full participant recently retired USD250.00
(4) Full student participant USD250.00
(5) One-day registrant USD100.00

Notes on category (2): This symposium is being organized on a self-supporting basis. Although we would very
much like to help the scientists from developing countries, we are very sorry that no financial assistance towards travel,
lodging, etc. will be available from the organizers of NAC-III. We would like to encourage you to look for financial
assistance from international organizations, your institution and government, and others. In order to make a strong
case of your funding application to these institutions as well as to demonstrate our commitment to involve more
scientists from developing countries, we have decided to reduce the cost of your full registration fee to USD250.00.
On the other hand if you can afford to pay the full regular registration fee of USD350.00, we will appreciate it very
much if you could do so and thereby help another participant from a developing country since the pot for the reduced
registration fee is not bottomless.

Notes on categories (3) and (4): The organizing committee would also like to encourage meaningful scientific
exchanges between the more experienced and the budding scientists. We all can learn from the scientists who spent
their life times in the nuclear analytical chemistry field. In order to promote this interaction, we have decided to
reduce the cost of the full registration fee of the recently retired but active scientists and of the students to USD250.00.

The registration fee after the deadline of 2001 May 05 for each category increases by USD100.00.

Symposium Rooms
All technical and poster sessions will be held in large lecture rooms at Dalhousie University. Slide and overhead



projectors will be available.  An LCD projector will also be available for PowerPoint and Corel presentations.

Accommodation

A block of rooms is available to the NAC-III participants at a reduced rate at the Holiday Inn Select Halifax Centre,
1980 Robie Street, Halifax, NS. The rates are as follows: CAD109.00 (Single, Business Class), CAD124.00 (Double,
Business Class), CAD10.00 (Each additional person, Business Class) plus applicable taxes per room per night. All
rates are guaranteed for June 09-16.  You must make your own reservation and say that you are attending the Nuclear
Analytical Chemistry Symposium to obtain these special rates. For reservations, please contact the hotel directly by
phone at 1-902-423-1161, by toll-free phone at 1-888-810-7288, by fax at 1-902-423-9069, or by e-mail to Leona
Macadam at reservations@holidayinnselect.ns.ca  All reservations must be made by you before the deadline of 2001
May 05. Halifax is a very busy tourist and convention city in the summer. Neither rooms nor these rates are
guaranteed after 2001 May 05.

Social Program
Informal get-together, reception, and a banquet are being planned. ~Sight-seeing tours may be organized depending on

the interests of the participants.

Web Site
A web site for NAC-III is being constructed. We will inform you of this web site as soon as it is ready.

Deadlines at a glance

Abstract 2001 April 13
Acceptance 2001 April 27
Registration 2001 May 05
Hotel 2001 May 05
Full Paper 2001 June 11

A Final Note

We are sorry for this late circular. Most of the good hotels in Halifax were booked. The rooms became available
only a few days ago. Many scientists around the world are asking about NAC-III and are planning to come. So we
decided to hold it. We hope that you will understand and will also participate in NAC-IIL

Please feel free to circulate this e-mail to others who may be interested in NAC-IIL

If you are not interested in receiving further e-mails on NAC-III, please send me an e-mail, and I will take your address
off my list. ~Sorry for the inconvenience.

For further information, please contact:

Professor A. Chatt

Killam Professor in Chemistry
General Chairman, NAC-III
SLOWPOKE-2 Facility

Trace Analysis Research Centre
Department of Chemistry
Dalhousie University

Halifax, Nova Scotia

B3H 4J3, Canada

Telephone / Answering Machine/ Fax: 1-902- 494-2474
Live Secretary: 1-902- 494-3305

Alternate Fax: 1-902- 494-1310

E-Mail: A.CHATT@DAL.CA

Preliminary Interest Info

Please return the following info card by e-mail to A.CHATT@DAL.CA expressing an intention to submit a paper or to
attend the symposium. Inclusion of a tentative title will facilitate the planning of various sessions. Thank you in
advance.
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3" International k,-User Workshop
23 - 28 September 2001
Bruges, Belgium

65 colleagues, from 27 countries, already expressed their intention to participate in our workshop.
40 preliminary titles were submitted. We are looking forward to your artici ation.

Scope and Topics

The 3" International ko-Users workshop will be held 23-28 September, 2001 in Bruges, Belgium. It is jointly organised
by the Institute for Reference Materials and Measurements (IJRMM), an institute of the Joint Research Centre of the
ELtropean Commission, and by the Belgian Nuclear Research Centre (SCK CEN).

As in the previous ko-workshops in Gent and in Ljubljana. the main incentive is to trigger an exchange of experiences
among researchers and users in the field of Neutron Activation Analysis with ko-standardisation.

The following topics will be covered:
- General developments;
- Nuclear data;
- Irradiation facility characterisation;
- Detector characterisation;
- Dedicated software;
- kO-NAA implementation and application;
- Quality assurance;
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3" International k,-User Workshop
23 - 28 September 2001
Bruges, Belgium

65 colleagues, from 27 countries, already expressed their intention to participate in our workshop.
40 preliminary titles were submitted. We are looking forward to your artici ation.

Scope and Topics

The 3" International ko-Users workshop will be held 23-28 September, 2001 in Bruges, Belgium. It is jointly organised
by the Institute for Reference Materials and Measurements (IJRMM), an institute of the Joint Research Centre of the
ELtropean Commission, and by the Belgian Nuclear Research Centre (SCK CEN).

As in the previous ko-workshops in Gent and in Ljubljana. the main incentive is to trigger an exchange of experiences
among researchers and users in the field of Neutron Activation Analysis with ko-standardisation.

The following topics will be covered:
- General developments;
- Nuclear data;
- Irradiation facility characterisation;
- Detector characterisation;
- Dedicated software;
- kO-NAA implementation and application;
- Quality assurance;
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In addition, a special session on the development, preparation and characterisation of "Slynthetic Multi Element
Standards" (SMELS) will be scheduled.

A technical visit to the laboratories and facilities of IRMM and SCK CEN will be organised on 26 September 2001.
The workshop papers will be reviewed and published in an international journal during 2002.

Call for Abstracts
Authors are kindly requested to carefully follow these instructions.

Abstracts should be limited to one page (size A4 or letter), written in Word97 for Windows format and submitted
electronically as an e-mail attachment to KONAA @sckcen.be The deadline for recei t of abstracts is 15 A ril 2001.

All margins (top, bottom, right and left) should be set to 2.5 cm.

The abstract should be formatted as follows:
- Title in Times New Roman 14, bold, centered;
* one blank line;
- Authors(s) name(s) in Times New Roman 12, regular, centere~ present ing aut hor underlined;
 one blank line;
- Affiliation(s) and address(es) in Times New Romanl12, regular, centered;
« two blank lines;
- Text in Times New Roman 12, normal, alignment justified, single space, no indent.

The authors are strongly encouraged to prepare their abstracts using the document template (Abstract.dot) to be
downloaded from:

http://www.sckcen.be/conf/kONAA/

All participants will be informed about the acceptance of their contribution before 01 June, 2001. The preliminary
programme will be published on the workshop's web site, soon after.

International Scientific Committee

M. Blanuw IRI, Delft, NL
F. De Corte INW, Gent, BE i ;
V. Kolotov Vernadsky Inst., Moscow, RU L
R. Lindstrom NIST, Gaithersburg, USA ;
Lin Xilei TUM, Garching, DE
S.Pomme SCK CEN, Mol, BE
P. Robouch EC-JRC-IRMM, Geel, EU
A. Simonits KFKI-AEKI, Budapest, HU
B. Smodi IAEA, Vienna, AT
N. Spyrou Univ. of Surrey, Guildford, UK
R. van Sluijs DSM Res., Geleen, NL :
C. Yonezawa JAERI, Tokai, JP
Organising Committee ' d 1,." Y ’
F. De Corte (Honorary Chairman) T r 4
S. Pomme and P. Robouch (Chairmen) e ‘

R. Gijbels (Member, Univ. Antwerp)
A. De Wispelaere (Member, INW)
C. Poortmans (Public Relations)

E. van Musscher (Secretary)

Venue and accommodation

The workshop will be held in the Grand Hotel Oude Burg. Iocated in the centre ofBruges. Often called "Venice ofthe
North" because of its many canals, Bruges is one ofthe most exciting tourist attractions in Europe. Due to another large
international event that will take place in Bruges, tlle many hotels available will be very demanded and the room
availability is expected to be low. So. in order to ensure your stay, we strongly advise you to book your room as soon as
ossible. You must personally take care of your hotel reservations.



A number of rooms have been reserved - at the Grand Hotel Oude Burg - for the workshop participants at the special
rate of 3200 BEF for a single and 3950 BEF for a double room (breakfast incl.). To benefit of these rates, please use the
hotel booking form available on the workshop web site.

Grand Hotel Oude Burg***

Oude Burg 5,

8000 Brugge, Belgium

+32-50-44 51 11

+32-50-44 51 00
www.diamond-hotels.com/bruges/bruges.htm

Accommodations in hotels of other price categories (from 4000 to 1000 BEF/pers). for wh ich no special rate
arrangements were negotiated, can be found on
http://www .brugge.be/Verlijf/en/hotelse.htm

For more information about Bruges. visit
www.brugge.be

Registration Fee
Full registration includes attendance to all workshop sessions, Iunches, coffee breaks, workshop dinner, excursion to the
IRMM and SCK CEN and workshop proceedings.

Early registration (before 01.07.01) 400 EUR

Late registration (afier 01.07.01) 450 EUR

Important Dates (deadlines)

- Abstract Submission 15.04.01

- Notification of acceptance 01.06.01

- Registration 01.07.01

- Full paper submission 23.09.01

- corrected paper return to editor Dec. 01

- Publication during 2002

SCK:CEN, GKD
Boeretang 200
B-2400 Mol, Belgium

+3214 321056

kONAA @sckcen.be
http://www.sckcen.be/conf/kONAA/
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