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Abstract

The 12UD Pelletron tandem accelerator at the University of Tsukuba was destroyed by the Great East Japan Earthquake
in 2011. A new horizontal-type 6 MV Pelletron tandem accelerator was designed and developed by the National
Electrostatics Corp., USA in collaboration with the University of Tsukuba. The main accelerator (model 18SDH-2
Pelletron) is a dual acceleration electrostatic accelerator. The accelerator tank is 2.74 m in diameter and 10.5 m long. The
generator operates reliably to terminal voltages as high as 6.5 MV. Stability is estimated to be better than 1 kV at a 6.0
MYV terminal voltage. Maximum beam currents are predicted to be up to 3 pA for proton and 50 pA for heavy ions. It
was installed at the University of Tsukuba in March 2014. We started routine experiments on ion beam applications by
means of the new system since March 2016. The 6 MV Pelletron tandem accelerator will be used for various ion-beam
research projects, such as AMS, IBA, ion irradiation, and nuclear physics.
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Figure 1: Cross-section Drawing of the Accelerator
Tank (18SDH-2 Pelletron).

Figure 2: Inside of the Accelerator Tank.
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Table 1: Specifications of the 6 MV Tandem Accelerator

*Model: 6 MV Pelletron Tandem
(18SDH—-2, National Electrostaics Corp., USA)
* Accelerator Tank Size: Length: 10.5 m
Diameter: 2.74 m
Line Height: 1.78 m
Weight: 20,865 kg
*Terminal Voltage: 1.0 — 6.5 MV
*Voltage Ripple: <750 Vp—pat 6.0 MV
*Voltage Control: GVM & Slit Current Feedback System
*Maximum Beam Current: H:3 pA
Heavy ions: ~50 pA
* Terminal Stripper: Gas (Ar or N»)
Foil Unit (80 Foil Holders)
* Insulation Gas: SFs (0.6 MPa)
*Beam Courses : 12 Lines and Vertical Transport Line
*Ion Sources:
Cs Sputtering Negative lon Sources
NEC SNICS II
NEC MC-SNICS
NEC CO; Gas Type MC-SNICS
RF Ion Source (NEC Alphatross)
Lamb-shift Polarized Negative lon Source
*Mass Energy Product (ME/Z?): 15 amu MeV (LEBT)
176 amu MeV (HEBT)

Ton
=)

LHHEEHHERESHEHEE HH -
&

L° - S

B;'—gﬁj

0 10 20 30 40 50 60 70 80
Total Beam Energy (MeV)

Figure 3: Total Energy Range of Ion Beams for the 6 MV
Tandem Accelerator.
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Figure 4: Injection System of the 6 MV Tandem
Accelerator.

Figure 5: Photograph of the CO, Gas Type MC-SNICS
and the Injection System.

Figure 6: Photograph of the Lamb-shift Type Polarized
Ion Source (PIS).
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Figure 7: Overall View of the 6 MV Tandem Accelerator
System.
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Figure 8: Photograph of the 6 MV Tandem Accelerator
System at the University of Tsukuba.
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Figure 9: 3°C1-AMS Measurement for the 3°Cl Standard
Sample of 3*CI/C1=1.00 x 107!

PASJ2016 MOOMO1

AMS BFZECIE, L FORASBEREEI N TWD,
FH R AR L D HERER BEAE I E
JRF MR BRI T =4 U 7.

SALRA - B B ORI E.

MC-AMS (T L 2 AISERER, AERIFE, K
SIERT 7 v L O AR .

42 AT — DB ST

Ll 2—R|ZHFADA A B — a0 H R %
RIE L TWD, FEIRT S ARBSEE B A D
AT K OB TR A B 729 PETH D,

O PEKRT A ADREEfRNT & Rtk s,

@  GaN /8T —F A A DOEERRHT S OUK T 4T

©  HHEREEA OREIERET.
43 FH U RER BT IR

FH IR ER B A B T 2 RN ATREREAR 1 m
DHEZEEBMELZ 12 a— Az TW5D, HIE,
JAXA & ILRIAFFERK 2 fkE LT, FHHABZ DK
SRR AR O i 2 D TV 5,

O A T2 8RGO RSB R

@  FHEHREING R O HER R IERER.
44 Ao —LAEE

PRI SIP THEHOREER L[S 5 Sesmat
BRLE L LT, A 7 0o bP— A4 13 a0— 2|08
LTV, BRERHS ARG DE T, MG
BHP O TR & R TR T 5,

4.5 JRTRESEER
{E\Uﬁi@ A6 &U A7 :l*—‘7\@:§+ 2 —S\@x/\oyl\myi

TEAFZTND, T2 7 MR A A A RSB D
AR R — A SO BRIk AT RE TH D,

5. FEH

k[E D National Electrostatics Corp. & HUH K% TR
FEHBERERBI /o7 6 MV # 5 A ENE S
VAT LD, 2016 4E 3 ANDIER ARG LT, InE
W 1.0 225 6.5 MV OFIJHT 1 kV BAL TRIZET
bV, BREEOA A2 EIEE TR X — TR A EE
IRV AT Ao TS, BITE, BEWRA A4
E— AR AR ORREZ B LT, FloEEREE
ZHgE LT D, IEZR DL ER 72 ER 2 K0 22
O, MiEkILHEFEIC L0 PR K OEZES & ol
R L R 7E 2 A I HEE T 5 TETH D,

SE X

[1] %% Z5Fn, THEZS ), Vol.9(1), 2012, pp.14-21.

[2] K. SASA, AIP Conf. Proc.1533, 2013, pp.184-188.

[3] K. Sasaetal., JACoW, Proceedings of the 13th International
Conference on Heavy lon Accelerator Technology, 2015,
pp.285-287.

[4] K. Sasa et al., Nuclear Instruments and Methods in Physics
Research B 361, 2015, pp.124-128.

[5] SIP HEFAIMHEEREL; http://www.jst.go.jp/sip/k03.html

®OOE

-55-



