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Abstract

We are conducting research and development on medical radioactive isotopes (RI) production using an electron linear
accelerator at Research Center for Electron Photon Science (ELPH), Tohoku University. In this research, we investigate
on Mo-99 production based on high power electron linac using Mo (y, n) *’Mo reaction. The excitation function of
photonuclear reactions (y, n) of Mo-99 have been measured using the high power electron linear accelerator. The
experimental results were compared with past of the experimental data and the yield of '°Mo (y, n) ®Mo reaction was
estimated from the excitation function using PHITS code. High power electron linear accelerator is designed based on
data of our basic research. The high power electron linac with energy of 30 MeV and output power of 40 kW will be

described in this presentation.
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Figure 1: Excitation function of '’Mo (y, n) ®Mo reaction.
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Figure 2: Relation between activity and beam energy.
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Figure 3: Basic configuration of electron linac.
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Figure 4: Accelerating voltage and beam loading voltage.
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Figure 5: Accelerating voltage with beam loading for
different injection timing.
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Figure 6: Acceleration efficiency and energy gain as
function of peak beam current.
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Figure 7: Beam power and energy gain as function of peak
beam current.

DEGAEIL, IR E RTA—=Z BN RF A )3T —(Z
FoTHRED, o, MEN RO K REIZ, AT1/NT—
VRTINS XTA—ZERF DT 2—T4—T 7

ZIZEXIRES,

WA, IEE~DANNENEEZT-LEDOE —LFE
%ﬁm:xh“éﬂa%t — LT — L R X —F15 DR
% Fig. 7R $, ZZCLRF T a—T7 41— A7 xi
FTERT 0.3 %&L7 (Trr X frep 15[us] x 200[Hz]) .
THRNF—% 30 MeV L7254 (Fig. 7 O 88 . N
HWE~DONANTI7XT—28 10 MW, 15 MW, 20 MW DL
12, K 10.1 kW, 26.0 kW, 39.5 kW DFEFE—AH T
NELND, T2, TDEEXDOIERITZENENK
34 %, 58 %, 66 %L725, ZiLED. 3 m MEE ~D AT
IRT =320 MW, F2—7 ¢ 03 % T RF fiti54 52
(V. Fig. 3 {RL7Z 1 90D RE =y T R/LF—
30 MeV., H D) 40 kW OBETFE —LEE/RKTHIE
DAEETHD, T2, RF ATI/NT—% 20 MW IZEEL .

BAE—LDT R —% 40 MeV IZ_EITF D56 I
R (n, = 043) N FRH20, BFE—20H I
26 kW &R+ 5, RE ATJ/ST—78 20 MW D&
X B =T =D KEITHK 42 kW, TDEEDT 3
JLE—I1TK) 25 MeV L7285,

FEESO N ELEELEZ 2 D0 N TF v — i ~D
RF AR B 0 A% B 8T 54 %73%571&) 7Jl] H
H~20 MW O RF 3T — (B —7) 2555728
ITAAN U IEHT 25 MW %%EM%T“&)Z)(S MW
DEIIPNTF v — R EE R E K i@?‘é%éhé&
RE)y ZDEE, Ta—71:03 % ELIZGA. VTR
ki@ RF )87 CEE)1X 75 kW &725, fﬁﬁ D
Y7 BmUEE D S RURITAAREL iffbii
W, aL s —=° RF ) EOEGEDT-D I B

BN LETHD[9], o, AL I7F—HRREEZEZDL,

ST 75 kKW 1L 1 BDITA AU B4 TED
RF EJIORHEZ 2 TIV, DFED, 1 DD RF =k
(AR N ENEE RS 1| A) TRHETEHETY
Ty OHDRFRO B LN, B —L= LT —30 MeV,

PASJ2018 THP123

B — LR —40 kW 72EE X DN TED,

=y MEAE RO T SR SR A R T ANSORERF R 23
INAZEBREINAD, ZZ2 T RF :L—A/%% 2 DlZL7-
BAIZOWTEZTHD, 3 m MEEICATTTHE
v —27% 10 MW uﬁﬂiﬁ‘_bﬁé{fﬁ%-ﬁ’] 480 mA tL7-&
X INEE 1 AL X —FHHE 15 MeV., IIE
E2ARTI0MeV E72%, RE7ULADT 2—T 4% 0.3 %
LT BE, B =T —K] 40.6 kW(= 20.3[kW] x 2). /I
R %’J 68 % &72% (Fig. 7 FOEMR) , 2= Mz
RFTLICIY | BHIZVDITA A D ST —%
i 7‘5_&73 TXADT, IFAANT D KIEUES &5
2372720 B W OO KigE7e IS Wl T &%,
NU—DE =27 20 MW 235 10 MW IZ F35Z81C
Ko T 774 A OEEE D 200 kV LLFIZTES
72, VAR T 2L —Z DO/ N E R DI ENT
XD, Flo . AT varlLTIIAM AN D TIRU—%
IOMW S0 EIFAZ81280, EFE -2z R LF—%
FFEAE—AH BT ZENFHETH D,

4. FEH

Mo-99 HiEHDFE I ERIZDWT, IRz R %
— DDLU T AT AOMREIEITeoT7, 1 20D RF
2oy NCHERESNDE Vv CTERTELEFE—
LDE KR T, =xLF—30 MeV T 40 kW THD,
Fo B =T —%—FELLZ X —% 30 MeV XV
& FIFAITIE, 2942 Na D 1S OFIREDS RF

2=y MEA BT AR ENHHZENS B O RH
Borholz, 2=y MIESCT ZEIZ LV NLEZR DR
SANCHERFE D LA NREZBNDN, VT A 1 AR
VOO HENE FTFDHZENTEDD, VT4 AT
EVal—ZDar RIMER T T A A OB FE R
DOHIENTEDENST- A "y 3D,

W A&A7 Mo-99 B OB IR Z 7R E 9572
DIZiX, ¥—7 Yy ME AL AR R (BT T O
ERRE)LEB B LIRS 2 —7 b 2T LOF%E B
HEATIROMTEN DD, X —7 MBS AT 208
WEAZLT B2 — AT XA —8 BHREIC/D o
AN Z 5 O T a7 IR AR 5 FHI B #0273 C
&5, 58I, X7 MIE @?R@Ub@m%ﬁtéé%ﬁ
B =7 N AT DO B ERS L OMEREFEAN A 52
i3 5T E THD,

SE X

[1] TAYI—TE sz 2017,
https://www.jrias.or.jp/report/pdf/ryutsutoukei2017.pdf
1 F_E#ET, RADIOISOTOPE 62 (2013) 667.
1 BHEFHE M, 55 15 [ B ANESR A2 F 2, THP122.
] Bull. Fac. Eng. Hokkaido Univ. 66, 63-73 (1973).
] H. Beil et al., Nuclear Physics A 227 (1974) 427.
6] P. Carlos et al., Nuclear Physics A 219 (1974) 61.
] NNDC web site; https://www.nndc.bnl.gov/
1 S.Kashiwagi et al., Jpn. J. Appl. Phys. 43 (2004) 5617-5622.
1 Y. Ookubo, private communication.

- 1209 -



