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FOR BEAM DYNAMICS STUDIES II

s —
Kiyokazu Ito*
AdSE, Hiroshima Univ.

Abstract

The compact non-neutral plasma trap systems named “S-POD” have been developed at Hiroshima University as an
experimental simulator for beam dynamics study. S-POD can approximately reproduce some space-charge effect of a
relativistic charged-particle beam observed in the center-of-mass frame. The rms tune depression due to the space-charge
effect of an ion plasma in S-PODs is less than that of beams in almost all accelerators, but it is greater than that of beams
in advanced linear accelerators. To study dynamics of these intense beams, a more high phase-space density ion plasma
is required. Ton cooling is absolutely essential for creating it. Buffer-gas cooling is a major method to cool ions confined
in ion traps. This cooling technique can be applied to S-POD experiments. The achieved ion temperature is roughly equal
to temperature of the buffer-gas. It is desirable to use the low temperature buffer-gas to produce a more high phase-space
density ion plasma. We are now developing a cryogenic buffer-gas cooling system for S-POD experiments. We report on

an overview of this system.
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Figure 1: An exterior of new S-POD with the cryogenic
buffer-gas cooler.
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Figure 2: Schematic view of the LPT and the cryogenic
buffer-gas cooler.
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Figure 3: Time evolution of temperatures on the heat ex-
changer (Tgy) and the radiation shield (754) without the
LPT.
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Table 1: Thermal Conductivity of Typical Insulators
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Figure 4: Time evolution of temperatures on the heat ex-
changer (Tgyx) and the LPT (I1p) at the first version.

LPT OiREZALZHE L7z, Figure 4127 74 AKXy
M BN D BB RER I 5 2 B s ¥ LPT ORED
ZlbERT, ZORF, BAIME X LPT I&E L7
bE—X—134+ 7 TH3, LPT iXER] & LR TR D
WHNC 2 2 R & FERE I K & 223 D - oo
—7. LPT OFEREZ 210K TPAHIIFLER T L2 -
770 £/ LPT 2R E T 3RO EZEED 1072 Pa BT
HorzDizxt L, LPT &% 107° Pa 5 & KIEIZHEL
LTLE o7,

4. REDYR

AR DR Tld LPT OEBZERED Ar @iz~
a0 E L, FREEEREESIEFICEVEWVWS =D
DMEDRD > 7=o £T13 S-POD EE B WT LD AR
WY e 2 BEEEOREETo /2 ZHNETD
S-POD IZBWVWTIFZFDR—ZXFEHF 103 Pa B TH - 7=
Zeme, SEGIDTEA LMETH 2 MELDIN 25E
ZEEECDORRATH % & FHEINZ, £ T. MELDIN
HOFHEZWY RV LPT #3%E L TELEHER L
Z A, FEEZEZ 108 PaBAE RIEICHE LR, 2
DGR 5, MELDIN 23EZEEELDFIATH % Z 2 ik
A TH 5,

MELDIN &7 7 b 2R UKV A 2 FEETH D, b
Thr— MRBEEEEFTOFHAEENIZED 5,
- T, MELDIN 3 > — F THIUIBEHEZEHTHMH X
JZAIREMED SV, — A, S L7201 MELDIN O
WM TH o7z, BRFTIECHER Lz 2A, ZHEZHD
P EELABAE IR I THIERATVWR DI
ThHolze 2D EDH, RMITBVTIZZ DREBE
TY— FOBEREICHTADBEHCSNTED, ZDEDHH A
RN BEZEEREL Lz EX 5N 5,

T R % 201 THESUE 1TV MELDIN %> & O it 47
2L, MEEEERZERTE2d LAY, L
2 LHERED 72 VWD T, BEEZETO o RFEHEEDH
274 PTXHEREMELE ST Z 2T L, 2750,
Table | CRLZESI1C. ¥tk 54 FOBEER IS
Iy Z e LTIE/NE VWA MELDIN I2HR 3 & 8 {512
BV, FREEOEES L, WiME 8 mm O ESFEL
L7=DT. FOWHEMEIZ 64 mm?2 TH D, FEIcHEEL
7= MELDIN #OFHICHRZ L 14 FIFEKREL D,

77

N

Support
(PEEK)

20 mm

Figure 5: Schematic view of the final version.
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Figure 6: Time evolution of temperatures on the heat ex-
changer (Tgy) and the LPT (71,pT) at the final version.
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Figure 7: (a) Dependence of temperatures on power of the
heater installed in the heat exchanger. (b) Temperatures vs.
power of the heater attached to the LPT.
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