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Abstract

We measured the activities of *Mo that were generated by bombarding 15-50 MeV electron bremsstrahlung photons.
The experiment was carried out at Research Center for Electron Photon Science (ELPH), Tohoku University. The
generated activities in the irradiated ™Mo target were determined from the gamma-ray measurement using the High Purity
Germanium (HPGe) detector. In order to verify the excitation function of '°“Mo(y,n)*’Mo reaction, the experimental setup
was simulated with the Particle and Heavy-Ion Transport code System (PHITS) to determine the flux of bremsstrahlung
photons. Then, the estimated activities were deduced from literature data of the '“Mo(y,n)*’Mo excitation function
multiplied by the bremsstrahlung photon spectrum. The experimental result shows that the literature data of (y,n)
excitation function for '°°Mo can be used to estimate the activities generated by the bremsstrahlung photons.
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Figure 1: Irradiation target setup.

Table 1: Specification of Electron Beam

BNy ey
15 3.4x3.3 1.0
20 1.9x 1.7 1.0
25 2.3%x2.4 1.0
30 2.2x1.9 1.0
40 2.0x1.9 1.0
50 2.8 x 2.2 1.8
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Table 2: Irradiation Status

Beam energy

Average Current

Irradiation time

(MeV) (uA) (sec)
15 45+1.1 600
20 14.4+04 600
25 13.8+0.7 600
30 14.7+0.6 600
40 19.1+0.8 600
50 21.4+0.4 600
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Figure 2: ADC spectrum of ™Mo target irradiated by 30
MeV electron bremsstrahlung photons.
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Figure 3: PHITS calculation results of bremsstrahlung X-
ray spectra generated by electron-bombarding onto W
converter.
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Figure 4: Literature data of '"Mo(y,n)*’Mo excitation
function.
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Figure 5: Electron-energy dependent yields of Mo
production.

5. E

Figure 5 |3, ANEBREILE EO STEMECHS Beil H
D Jh L B SE AT 3RS oA SCREL TV VD, Beil HOD
RIE I LDk BRI L. ER IS SUGA BLH T D
HoF T RF = 30 MeV £ TORHEIKIZIVT,
10Mo(y,n)*Mo St Z G ELSHESITVDEZ ZHT
ENTED, 5, PMo LG IR Z — 7 > hORREH 2
EDLalb—rar HRADISHNE 2 b5,

6. F&H

SCHRAE Td5 1Mo(y,n)*Mo il AL BIE DM FEETTH 2
LERBEL., B RASNC I HHIE SRR XD
PMo AERRINEDORNEEIT-T-, B RASITIV A
T 5 R A PHITS (X0 H U7, fl @O i
FINF— A ML ESCEMED hitE B Ea #iT G5
ZLT AFE R RLX 269D PMo AR
EHEE LT, ERRELS ol —Yar i BT nw—E%E
RLTE, Beill HIZ XA EDRIEMEITZ Y THHEEZD
Db,

S E Xk

[1] 7AY =T yEHFT2017;
https://www.jrias.or.jp/report/pdf/ryutsutoukei2017.pdf

[2] T.Inoue., “[EFE(L ®Mo/**"Tc O EEFEM AT CTDHE
A EICBT D PMo DEER EHHS DT ML
JE—", RADIOISOTOPES, vol. 62, pp. 667-678, 2013.

[3] The Supply of Medical Radioisotopes: Review of Potential
Molybdenum-99/Technetium-99m Production Technologies,
https://www.oecd-nea.org/med-radio/reports/Med-Radio-
99Mo-Prod-Tech.pdf

[4] N. Otuka et al., “Towards a More Complete and Accurate
Experimental Nuclear Reaction Data Library (EXFOR):
International Collaboration between Nuclear Reaction Data
Centres (NRDC)”, Nucl. Data Sheets, vol. 120, pp. 272-276,
2014.

[5] T. Sato et al., “Features of Particle and Heavy Ion Transport
code System (PHITS) version 3.02”, J. Nucl. Sci. Technol.,
vol. 55, pp. 684-690, 2018.

- 1204 -



Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan
August 7-10, 2018, Nagaoka, Japan
PASJ2018 THP122

[6] Y.Iwamoto et al., “Benchmark study of the recent version of
the PHITS code”, J. Nucl. Sci. Technol., vol. 54, pp. 617-635,
2017.

[7] H. Beil et al., “A study of the photoneutron contribution to
the giant dipole resonance in doubly even Mo isotopes”, Nucl.
Phys. A, vol. 227, pp. 427-449, 1974.

[8] R. Crasta et al., “Photo-neutron cross-section of 'Mo”, J.
Radioanal. Nucl. Chem., vol. 290, pp. 367-373, 2011.

[9] H. Utsunomiya et al., “Photoneutron cross sections for Mo
isotopes: A step toward a unified understanding of (y,n) and
(n,y) reactions”, Phys. Rev. C, vol. 88, p. 051805, 2013.

- 1205 -



