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Abstract

A beam transport line is designed for production of medical-use radionuclides, such as an 2''At (alpha-emitting
radionuclide), and fundamental experiments related to the production method. To enhance the beam current for further
increase of the yield, relaxation of the beam current density on the target system is required to avoid their damage. We
are thus to employ wobbler magnets to enlarge radiation field for the radionuclide production. The wobbler magnets have
been designed and fabricated so far. We also designed the beam optics of the beam transport. In this paper, we report
those results of the design and the investigation.
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Figure 2: Layout of the new beam transport line. BM1 and
BM2 are the horizontal 2.5-degree dipole magnet and the
vertical 90-degree dipole magnet, respectively.
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Table 1: Specifications of Horizontal/Vertical Wobbler
Magnets
Deflection angle (mrad) 15
Pole length / Effective length (mm) 100/ 156*
Pole width (mm) 70
Gap (mm) 70
Field strength (T) 0.1
Magnetomotive force (A-#) ~ 5500
Num. of coil turns / pole (#) 30
Inductance / magnet (mH) 1.3*
Resistance / magnet (m¢2) 21

Properties of laminated steel seet  non-oriented, 500 pm

Hollow conducters 6x6-mm square

*evaluated with numerical simulation.
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Figure 3: Cross section and magnetic force lines of the
wobbler magnet. A hole on (z, 2)=(22.5, 60) is for a bind-
ing bolt.

EIZRRET U 72 B/ B DRSS, R OGHRORERS Sz
kR % Fig. 3 12T, UL Z0OFROMERRGS W
B, % B,|,—o THI&AL L7218 B, /B, o D437 % Fig. 4
IZRY. x HIAE x zﬁf’]mé 15x5 mm D L% AHd
LI LT, VADHNG mmfﬁ%km%ﬁﬁ%&
EHEETWSZ tﬁ‘ﬁj\i)‘é r =15 mm 2B 515D
AVIEFBLZF 1 THBD, v — L\rl]aa}:i’ 430 =30 mm
TN, TREDREVEGDOXLDOHELRZZIT S
BAIEBEZ03%RMTHEI IS, /oT, &
BEEL 72T 7 —BiA B ORI+ 07—
ﬁ@%{ftifbé Z L RS, Fig. 4 1ZHERER

AT, SEBIZIT 57 B, DA A TIER R SEH L
7z B.(z)L/B.(0)L xii (B:(z)L = f,oo B.(x,s)ds) ®
7kabt.%ﬁ@%%Kme,m%®fvﬁﬁﬂ

B,/B,,
o
©
a

0.9

®-o Measured BL/BOLO w/ sim, 15x5 mm
0.85 --- Simulated B/B,, w/sim, 15x5 mm
Simulated B/B,,, w/sim, 15x3 mm
Simulated B/B,, No sim

BxL/BO)L,

0 5 10 15 20 25
Position x (mm)

Figure 4: Field distribution B, /B, ¢ for the pole without
any sim, with a 15x3-mm sim and with a 15x5-mm sim.
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Figure 8: Horizontal and vertical envelope functions.
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