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Fission properties of exotic nuclei
NISHIO, K.



Production of Transcurium Elements and Medical (TAT) Isotopes at

2S01

(Oak Ridge National Laboratory) ORose A. Boll

Oak Ridge National Laboratory has been providing
radioisotopes for research and industry for almost
seventy years. With the construction and
commissioning of the High Flux Isotope Reactor in
1965 (Fig. 1), production of transcurium elements
became possible.  Today ORNL can provide
milligram quantities of Cf and Bk as well as
microgram quantities of Es. This presentation will
discuss the production of these elements involving

curium target fabrication, irradiation, dissolution,

chemical separation, and analysis. A process that

takes significant amounts of expertise, planning,

coordination, equipment, and over one year to . .
Fig. 1 High Flux Isotope Reactor (HFIR) core

complete.

Medical isotopes for use in Targeted Alpha Therapy (TAT) are also produced and
purified at ORNL. TAT is based on the attachment of alpha emitters to carrier
molecules. These carrier molecules have the ability to selectively attach to antigens
on cancer cells. Once the carrier molecule is linked to the cell antigen, the emitted
alpha particle can destroy the cancer cell.  Actinium-225 is currently being used in
clinical research worldwide for treatment of various cancers such as leukemia,
glioblastoma, and metastasized prostate cancer. The second part of the seminar will
discuss targeted alpha therapy and actinium production and purification.

<—Fig. 2 A glowing sample of Ac-225

Production of Transcurium Elements and Medical (TAT) Isotopes at ORNL
BOLL, R.
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([T 2] NERSS 2) [ THEGEFICHLE 2 FFo/ R GOHERANKE) OONESTH
5 CHRUNKE (162173) V2w 7 UnbOH TN 2 —r b T 7=y N Th
. 2014 4 12 AT B EF oz NEeSE 2) 1F, 3 EY-0fiiEoR, 2018 4 6 A
27 BI/INRE Y 2 7 DiZBE L, VE— bRV ZBIIZRT TN D, 2019 K F
TO 1 EYLOWIRNICRK 3 BOFREY 7 ) v a2 720, B LZ30ET 2020 K
ICHIERICIR T DD TETH 5.

(V2D T OEBADEF] C BUNKEIT/NEREFICEEICTFEL, KA MLVoSELEE
Mo, KEGREAMIZO GNTHEBA THLARRFE L 74 N OBEN/RIE S
A, KGR RTOWEEND G, KGRI B L OV N RIKTOESCKOERIZ L 5
REMEE O E TORMBOREL ZRFFL TN ZERHHGEINDIRIETH D.
ZOXDREMMWORELL, ZIvE THENIE Y 7Y = KD FIZANTE
EES/NEREA N UDNBIRLFIZIFREER SN TE 6T, Vav 7 uilkHIiiiRInD
KGR A~DOMFF IR Z VY (e.g., Tachibana et al., 2014). & 51201E, /NEKEA b UHKL
TR/ NERERmABHZIIBIE b Z 2 X mHE 7 ne AOERLEINS.

(EAHRER - EUGHE L —2a2 - FEAST] 13053 2] 1%, ARERFICHRA RS R0 2 ()
T HNTEIROY 7T =R = NE T Z RS L, MUNE T THWER 72 2
U7 FEWE 2B 5 (Sawada et al., 2017). ok 3 i CERE L 72 BHE Y 7L
XrvTFvr— (RERZ NICRITTEERIRABRIRESIND. VYo rFr v Fx
—IHERIFE D T ANOY T ar T (BER) (B LT, #ERICRDIRES
N5 (Okazaki et al., 2017). [FUX S =W > 7 v a T, FUIEHICEZE T A 0 H
fe L, 27 FRFEUANCEREME oML 2 £+ 5. 20%, o7 rarsFix
FHEFEINICRE SND Y 2V 7 URBEHOF 2 L—= g U F v 83— (2 S
, BZESMECRE IS, BEBORBHIZHERMA T Y R 7 sh, PIGEHE
Ens. PR S BBt O — T I35 s 2) vy =7 MANOYIHIGHTT— A
WZhfF sS4, Sy va VORTFERE AR LTS B0 b LI BRI, SR AR
RO AT — A0 b Oos - RNCER) ) TEAST - iy CHRDRI ) ) T
5 SR GRRDRI ) ) THESSPEE ) T RVESPEER G ) TR E D7) D 6
DERGE LTI T F— A THAR IS, IS TICB W TEGHE T O FikE vz
LRI SN TS, #ETE NEeSEE 2) Yuv=7 FoME, BEEHE, U
v 7 AR BRI A KRR R EICOWTHEM LW, (B3, Va2 w
BHITAE L ITR R LAFBVBDHAREELH Y, TNHREREFFOVLE ST
HDH. WTHUTL A, RONTZRED DR KBOERE B EHT -0 R TH D)

5| A 3CHk : Tachibana S. et al. (2014) Geochem. J. 48, 571-587.; Sawada H. et al. (2017) Space Sci.
Rev. 208, 81-106.; Okazaki R. et al. (2017) Space Sci. Rev. 208, 107-124.

Hayabusa2 — Sample return from C-type asteroid (162173) Ryugu (UTOPS, Univ. Tokyo)
TACHIBANA, S.
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ERBONICIE, FEES 7 7 X~"E &5 H%(Inductively coupled plasma mass spectrometry,
ICPMS)=° 1+ i b 231 (Neutron activation analysis, NAA)S W ST & 72, ICPMS @
B, BRFLI UFEIL, pyrohydrolysis HEIC L VBB EN SO R AT 52 Lic kY
EEARETH DN, 7 vH#E, HEBOEEIIAETH DS, — NAA TiE, FEMIZ4 DD
0y U FEOERSIAFRETH Y | FrIHEFE, RFE. 3 vRIL. BOHMEFERRFE (P
THRHNZOREHI BT 2K LR O HE) %1 - 72 NAA(Radiochemical NAA, RNAA)IZ X
D, V—F U HNZERBARETH D D, Ll 7 vFEiT, THEFEMHEL-EETH D OF 0¥
BN 118 L IEFITELN 2, RNAA TOERITFFEMICIIARARR TH 5, M. 7 v FIT,
UMD T IR E L 72 NAA 2 BEHEFRI 22 FIEZ o IOt EF B b 2 v %
L. EEAMRETH S 9,

T4, I DI, 18RO RNAA 2B L, v W CHERS IR UERUR T O &~ e 7
von# (EHFE, BE VR HEBICEE L, SO HREEEERE T ORFE, a v
FOERME, BUE, — MR oImEE L THAMICHWSRLS ICPMS I2X 5
ToERMEZ T 2 & BEDREANRL 22 DM 2R S, ICPMS DOEEO RO RITALE
DEPET, B, I URENTEEMICEIN SN TR WAEEEZ /B L7 9, ABETIE, £
FTAEHR 21T > 72 RNAA OFEMIZ DWW TR T 5, £ oREME AR RITT D IEEY
B 17 REHCE T 5 RNAA I L DB u 7o O E & FEORENCE LT, ZhET
IS ST D SCHRME & % Jele L7/ R 2 B35 9,

%3 R : (1)M.A. Kendrick et al., Earth Planet. Sci. Lett., 365, 86-96 (2013) (2)H. Ozaki and M. Ebihara,
Anal. Chim. Acta, 583, 384-391 (2007) (3)T. Nakamoto et al., Anal. Sci. , 23, 1113-1119 (2007) (4)S.
Sekimoto and M. Ebihara, Anal. Chem., 85, 6336-6341 (2013) (5)S. Sekimoto and M. Ebihara, Geostand.
Geoanal. Res., 41, 213-219 (2017)

Radiochemical neutron activation analysis of halogens in geological samples
SEKIMOTO, S.
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