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Abstract

Table-top size proton generator of several MeV might be expected instead of cyclotrons or electrostatic accelerators
like Van de Graaff for some detector calibration use or short lifetime RI production. For that purpose, we focused on the
fusion reaction 3He+D—>P+4He. The protons that are obtained from this reaction have the energy of 14.67 MeV.
Moreover, the reaction occurs with 3He having the energy of only several dozens of keV, according to the reaction cross
section [1]. Several experimental feasibility tests at RCNP have been carried out and protons with the energy of 14.67
MeV were successfully obtained in the atmosphere with 3He beams and deuterated polyethylene target [1-6]. Further
study has been performed and we have succeeded to get mono-energetic proton in atmosphere side via polyimide film
window protected by thin metal foil this time. We were also trying to make deuteron gas target on Ti evaporation on the

thin metal foil to obtain long term stable target.
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Figure 1: Schematic view of proton generator using
NANOGAN. Only 3He2+ can be introduced into the
reaction chamber at the end of this system with using
dipole magnet and quadrupole magnets.
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Figure 2: The 10 GHz permanent magnet ECR
NANOGAN (PANTECHNIK): It has two extraction
electrodes. It is possible to apply 15 kV between these
electrodes, and it is also possible to apply 35 kV between
first extraction electrode and plasma electrode.
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Figure 3: Left is the conceptual figure of deuteron target
using Ti evaporation on metal foil. The Ti can adsorb
deuteron. This figure is cited from [4, 5]. Ti evaporation
can be done by electrically heated Ti wire. Right figure
shows the target.
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Figure 4: Left figure shows a deuterated polyethylene foil
on Ni foil. Right shows the polyethylene after 3He
irradiation.
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Figure 5: Top figure shows the proton detector consists
with plastic scintillator and photomultiplier. Bottom shows
the energy spectra measured by the detector.
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Figure 6: Left figure shows the evaporation system with
0.5 mm Ti wire. Right shows the wire broken after
energization with 2 A.
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Figure 7: Schematic view of evaporation system with 2
mm Ti wire.

42 TiPRAERRER2

0.5 mm DOTAY TIIWHRL TLEIEVDZET, FEl
T2 mm D Ti VA& AL CREORERZ I L7z,
Figure 713 2 mm OV A Y AR E LT-bk - ThD, B@ED
PRIZEZEENE(L LT ERNIDIEEE LD 1557
FREEDNT TR 30 A FTHEEL, WEF, VA VA
BELEHEZEF 2 N—NEFo TR, VA BINEE
TWVWAZENHER SN, Fo, RBRZICEZE B NA
BT AL NI EEEEL TOABIIE R EREIL TWAD
DRI ALz, Figure 8 ORHNIHMER T EZIC—BE
BEE L — 7R R L TR, ZOBGII 50
DR TN FA ST D RREMED D, 72751, @R
HBOBEZEEITEH O 1.4e-4 Pa S22 L3 e<, Ti RO
A& R D ZEILTERD -T2, bokh, N—2
DEZZFENSIFE BLRW0 Ti BICKDR 7530 5
FRAZLTIFLELHELNENIZLITHDDO T, BlDOME
BHREEBZDVNEN DD, 7ok, BT Ti A MRS
BZEBRLTZN, ZOT AROBRIZH L7 Ni 513 —
LT AMIFIA L OEFOFEF 7720 B —
LN EDEAD Ti B K DZE Qb BR R ThHh-
72T, FoXHO Ni fECHERE CHERRETHT
ETHD,

0.01

0.001

0.0001

0:00 0:30 1:00 1:30 2:00 2:30 3:00 3:30

Figure 8: Vacuum transition when the 2 mm Ti wire
energized up to 30 A. Vertical axis shows the vacuum in
Pa.
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