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Abstract

Non-evaporable getter (NEG) pumps are widely used in accelerator facilities because they are free of oil, evaporation,
sputtering, sublimation, magnetic field, and vibration as well as economical, compact, lightweight, and low energy
consumption. However, conventional NEG pumps have the following weak points: 1) decreased pumping speed after
repeated venting—activating cycles; 2) relatively high activation temperature (typically 450 °C for 10 min when ZrVFe
alloy is used, and typically 180 °C for 24 h when TiZrV film is used); and 3) a dedicated power supply and electric
feedthroughs are required. In order to overcome these disadvantages, we developed a new fin-type ICF zero-length NEG
pump with a DN 160 CF (ICF203) using a new NEG material, i.e., oxygen-free Pd/Ti thin film, for evacuating residual
H; and CO. The advantages of the new NEG pump are as follows: 1) pumping speeds are not degraded even after repeated
venting—activating cycles; 2) it can be activated by baking at 150 °C for 12 — 1.5 h; 3) no dedicated power supply and
electric feedthroughs are required; 4) compact and light weighted.
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Figure 1: Schematic of the activation and pumping
mechanisms of oxygen-free Pd/Ti thin film. Reproduced
from Ref. 17, with the permission of AIP Publishing.

KT —FT 4T AT, ElEF PA/Ti 2—7 427
ZRIFALT=7 428 ICF ¥rlL 2 A NEG Ry 7 DB %
RS, 200 NEG R 71300z B A7)
YT EROWHIEIZED BHICHETED, NEG AR
OPRIREIIA V7 A AETHIE L,

2. EEBRAE

MR PA/Ti 2—T 4> 7 HID 23 MO EY
> 7% Fig. 2 \Imn$, 2OV 7% ICF203 770V OW
5 ($ 153 mm., TEE 21 mm) IS AFVTAR Y MNE#HES
AZETT 4R ICF203 Pl o/ A NEG 7Ry 7K 5%
BUEL 7=, AR DIESIT 0.2 mm, T TOERSL O
BHI SS316L T D, 20D NEG N 75 sz Mk 3
Pd/Ti &5 3 & O O ICF203 AR —MMIELE L=, 20D
ZRAEHEE L, ICF203 R, ZE P 22 [nliis 8
AL Pd BLOTi A&, 4 S0 ICF70 R—F, ICF203
=7\ Bayard Alpert &R 725} (B-A HZ25)) | #—
RO FAR 7 (TMP) OIS VTN D, Pd 8L Ti
REPIL.Pd 74TAV B, Ti 74T7A M (Fx /v
ANELVA, 956-0010) , #fh, 3L 4 B EiiEA

Figure 2: Ring with fins for fin-type ICF zero-length NEG
pump before oxygen-free Pd / Ti deposition.
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Figure 3: Pumping speeds of NEG pump for H, after
baking at 150 °C for 12h.
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Figure 4: Pumping speeds of NEG pump for CO after
baking at 150 °C for 12h.
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Figure 5: Pumping speeds of NEG pump in different
introduction pressure for H; after baking at 150 °C for 12h.
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