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Abstract

S-POD (Simulator of Particle Orbit Dynamics) is a non-neutral plasma trap system devised at Hiroshima University
to investigate fundamental aspects of space-charge-dominated beam dynamics. Either linear Paul traps or Penning traps
have been employed in current systems. For a wider range of beam dynamics studies, we are now developing a modified
linear Paul trap which has four extra electrodes in addition to quadrupole electrodes. It can control the strengths and time
structure of low-order nonlinear fields independently of the transverse linear quadrupole field. We report on an overview

of the design and progress.
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Figure 1: Cross sectional view of (a) a regular Paul trap
and (b) a multipole trap. (c) Schematic of the ion trap for
a study of nonlinear beam dynamics.
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Figure 2: The constructed multipole trap; however, the
electron gun and the MCP are unmounted in this photo.
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Figure 3: Close up view of the quadrupole and extra elec-
trodes of the ER.
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Figure 4: Dependence of the number of Ar™ ions trapped
in the ER on the ionization period.
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Figure 5: Time evolution of the number of Ar™ ions re-
maining in the regular LPT of S-POD and the modified
LPT. A sextupole field and an octupole field are not ex-
cited in the case of modified LPT.
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Figure 6: Stopband distributions of the regular LPT of S-
POD (top panel) and the modified LPT (bottom panel). A
sextupole field and an octupole field are not excited in the
case of modified LPT.

RELTIE, 4F ALK TEIC Gate T2V 7R 728
Gate R 7 v ¥ v )LD EH (EEHBFE4) X imEsn

% 2 ETHMDREINA A VREL oo o AREDS E ., —
7, t>2sTD l/e Ffid 10s FBEH D, MI-LPT I
BT Rg-LPT & ABREDOHEMIELEN T

Figure 6 12 LPT WIZHfifd L 724 A v B2 RT7 F 2 — v
DB E LTRT. B RgLPT @, TR Md-LPT

DFERTH 5. 07O, RHEEMLR LML TE 2
Nion ~ 10° £TA A4 v %S L THEBEIT>7%. LPT
N ORI 13 10 ms T&H 2. Rg-LPT Tl vy ~ 1/3,
1/4, 1/6 \ZhiFHEESHR SN, Th s ZEmDN
T - e P SRR E R A PR SRR L7 2 & e
EDAELC7n =3, 4, 6 ROIEKIEIHERET 2 IEHE
Rz k R FHEETH 5 [5]. MA-LPT TH vy =~ 1/3,
1/4 IR IR IC X 2 R HER S N, HEDK
&1k RgLPT EARIETH 57, —F, MALPT Tl
Vo &~ 1/6 IR THREMIZIEFEH S N v, 2, #ll
BhEMIC X 2 6 ROIERIE) (+ M) oIHIRhR
b Ly, 2525 RgLPT TY vy ~ 1/6 Dk
THRBIFF A2, BED E 25 ZDHEREIZ 720,
b)??h LA, Hibh#EMZ A 5 2 & ORGEDEMEL L
Tw2ib2rbod, FERIEYIE Re-LPT & FFREIC
NS (i‘[ﬂ?l%h“(?o D, ML - RE 072 REE b
T3 I EDHRI N,

4. FEH

IKERETIFNEDIERET 7 X2 Ty TP AT A
S-POD %#ffi->T, ©—4%4 F 37 2DEBRNIIZE%
ffoTwsd, ZNEFCHIERET T X< b7 v T
A=+ 7y 7R 77y 72EHL T %f:iﬁ,
E—AL¥A4F 272D LD RHARHEICHIET 270
FERRIE 7 7% PRI 12 Sl T 58 7w Bh B R A & 5 d'\—zl/
oy 7ERBIERAETR TH S.

Zlal, BUE L ZHiBERA SRR -V 7y 7RI
EWE— F (WEMEMO &I of BEEZAML, #BIE
WX EEHL) CEIEX W, Z DIEARMZEH UA K% 37
fili L 7=,

1. A A v BUImAT 1 x 107 fElICE L 72,

2. AF VT T R2D e FHidf10s TH Y, BX =
107 & LITHY T B,

3. BT « &M ICRA T 2 HHET = 2/
5, J\WGBMED» RS HEET 208, T/ <
s Tw 3,

DEDOHRID, Zob7y 72FELDOEMIIH L+
%&%ﬁl)ﬁ&)ﬁ ExHET 5 EDMERIN, T, Z
TIPER DI R =V b 7 v FITHAR T Hitk 2 g
ThHh, WhEMIE EEEOREICRERFE L L Z R0

ZLEERLTWVS,

i

AWEEIE ISPS BHIFEE JP15H03662 & JP17K05120 @
Bz 3 7b DT,

&

SEXHR

[1] H. Okamoto, H. Tanaka, Nucl. Instrum. Meth. A 437, p. 178
(1999).

[2] H. Okamoto, Y. Wada, R. Takai, Nucl. Instrum. Methods 485,
p- 244 (2002).

[3] R. Takai, H. Enokizono et al., Jpn. J. Appl. Phys. 45, p. 5332
(2006).

[4] K. Moriya, K. Fukushima e? al., Phys. Rev. Accl. Beams 18,
p- 034001 (2015).

[5] K. Ito, H. Okamoto et al.,
p- 064201 (2017).

[6] K. Ito, M. Matsuba, H. Okamoto, Prog. Theor. Exp. Phys.
2018, p. 023G01 (2018).

[7] https://cdcvs.fnal.gov/redmine/projects/iota/
wiki

[8] K. Fukushima and H. Okamoto, Plasma Fusion Res. 10,
p. 1401081 (2015).

Phys. Rev. Accl. Beams 20,

- 868 -



