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Abstract

Ion pumps are utilized extensively in large accelerators, such as storage rings, where ultra-high vacuum conditions are
essential. However, due to the continuous application of high voltage by the power supply, frequent failures arise from
issues like substrate moisture absorption, insulation failure due to dust infiltration from external sources, and corrosion.
Especially in the case of equipment that has been in operation for many years, the frequency of failures increases,
demanding significant costs, manpower, and time for repairs and maintenance. Additionally, external equipment control
often relies on serial communication standards such as RS232C or RS485, necessitating a distinct control system. To
address these challenges, we have implemented a hardware configuration designed for straightforward repair or
replacement, even in the event of a breakdown. Moreover, we have integrated a single-board computer within the device,
enabling remote control via Ethernet. This innovation allows for control via a web interface and EPICS, enhancing the
ease of integration.
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Table 1: Functional Differences Between Prototype and
Mass Production Prototype
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Figure 2: Inside the 1st mass production prototype.
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Table 2: Power Supply Temperature at 7.5 kV Output of
CHI1
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Figure 3: 1st mass production prototype thermostat
operation history (2024/5/23~2024/5/24).

BIRORESFTX ERL BARMA—VNT, IREE
HINTELT, [KURDBEIERZEDR WG DT80
SRIRICE D BN KE N, EHEHARBR T, KB &
WHNREL ooy, ) EEE 5 kV 2L LT
— A MRENELZRWNIDIZHIR L T, £ ThH,
EEEEIREY 22— VRE N 49°CIIRb i o771
O, P—Fal —FZ—THHPLMREIMHL | BRI
FIACIRIEE FIF 52N TET,

P—Fal —F—FREZIT, BEL CHEGIERLS 5
THITUVND,

FiE AR O CHI OB Fig. 4 ([T~ T,

— \set
1209 0029 100

=

0

—l || — Vmon —Ff
75 < || 1 — Imon __ |
— Vac
100 9 ooz 5o 1 Temp 10~
— L — Hole
g & E oo % 2515 0 Jﬂ.._l—ud..ﬂw-m_m_o?
E B E,lE T
g o ‘5002 E 0E I N £
02§ I Lo &
E 5 2_2_5 ;—5 10 i
¢ 5 A M\ gAY
T =04 E <o WWM““
10 Floe
- 15
-0.06
-10.0 L 10
-15 ;
o0 P . ¢ o PO LIS
1@1\-“ e S e o P
Figure 4: 1st mass production prototype Continuous

operation history (2024/5/23~2025/7/10).

- 463 -



Proceedings of the 21th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2024, Yamagata

PASJ2024 WEP080

47 2 5%
1 SHEDIREIERE CIIAR 0B 2 2 5 TIZLLT
ORI B EEINZ =,

o HHEIK V% 20x40 mm 2>5 30x20 mm 3 A
(30x60 mm)IZZ5

o JAEHIMDI-DIZT 7% 2 DI,

o ERIENCEMNIC 10x12 mm 2 DFRITAIT 7L
2 AREEL, HZ 7 B R EIFAZET, ‘/Aill
XN E B EBRE 2a— L DM A —

AR Va v — bR EE D735,
ZHUCES T TAMNREETIX 1| Fr x40 1.5°CD
HEKRTAARLNT,
T ANREE COBIEMERNK 7%, EEAREEICBE
ITUCGEARBRZ B2,
2 SR FLEAREBRT O CHI OJEFEL Fig. 5 (TR
7T

120 0044 100 104
— Vet
—— Vmon —_ |
— Imon 10—
— Vac

= Temp
—— Hale F10-®

100 1 0.02 A

2

onitor Current[mA]
o

.:.
2
2

LR
o
I

=
o

e —————

-10.0 10—
-15

5 o 5 5 ' o n
1‘““ 1““11 1‘“” 1““11 1““11 1““11 1'*“11
e B ® B P e »

S
=
5]
|
W
T
-
S

Pressure[Pa]

Temperature[°C]
& z
1
=
B
“Wanttar VoTta
b
=
Set Voltage[kV]

|
-
=

—75

e
=3

—0.06 1

Figure 5: 2nd mass production prototype Continuous
operation history (2024/7/17~2025/7/24).
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Figure 6: Inside the 2nd mass production prototype.
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Figure 7: Outside the 2nd mass production prototype.
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Figure 8: High current output ion pump power supply
concept diagram.
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