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Fig. 1 Operating pressure range of various vacuum pumps com-
monly used in synchrotron radiation facilities.
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Fig. 2 (Color online) Schematic of the activation and pumping
mechanisms of (a) TiZrV and (b) oxygen-free Pd/Ti thin
film.
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Time (h) Time (h) Time (h)

Fig. 3 (Color online) Partial-pressure measurements in the oxygen-free Pd/Ti coated chamber during (a) ultrahigh
vacuum (UHV) or (b) O, baking. (c) Enlarged partial pressure curves before and after the UHV or O, baking
off. The dominant gas species are indicated in parentheses. Five minutes after starting RP, the TMP was started,
and the quadrupole mass spectrometer was started about 13 minutes later. The time when pressure measurements
commenced is taken as the origin of the time axis. The dominant gas species are indicated in parentheses.
Reproduced from Ref. 11, with the permission of AIP Publishing.
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Fig. 4 (Color online) Vacuum vessel for the NEG pump.
Reproduced from Ref. 12, with the permission of AIP Pub-
lishing. DN 160 CF corresponds to ICF203.
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Fig. 5 (Color online) Apparatus for oxygen-free Pd/Ti deposition
and Ti and Pd evaporator for oxygen-free Pd/Ti deposition.
Reproduced from Ref. 12, with the permission of AIP Pub-
lishing. DN 160 CF corresponds to ICF203.
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Fig. 6 (Color online) Apparatus for measuring the pumping
speeds of the NEG pump. Reproduced from Ref. 12, with
the permission of AIP Publishing.
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Fig. 7 (Color online) Measured pumping speeds of the NEG pump

after baking at 150°C for 12 h for (a) H, after the first, se-
cond, third, fourth, and ninth venting-activating cycles, and
those for (b) CO after the sixth, seventh, eighth, and
eleventh venting-activating cycles. Reproduced from Ref.
12, with the permission of AIP Publishing.
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Table 1 Comparison of commercially available ICF 203 NEG
pump!® and the present ICF 203 NEG pump!?.

Capaci Torr® D

Present NEG

200013 pumpm
Activation conditions 450°C, 10 min 150°C, 12 h
Gases that can be pumped | H,, H,0, O,, N, | H, and CO
CO, CO,
Initial pumping speed for | 2,000 L/s 680 L/s
2
1,000 L/s 900 L/s

Initial pumping speed for
Cco

Influence of repeated vent

Pumping speed

Pumping speed

and activation cycles decreases does not decrease
Electric feedthrough Necessary Unnecessary
Dedicated power supply | Necessary Unnecessary
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Development of nonevaporable getter coating and
nonevaporable getter pump using oxygen—free Pd/Ti,
and prospect of application to synchrotron radiation
facility

Takashi KIKUCHI Institute of Materials Structure Science, High Energy Accelerator Research Organi-
zation (KEK), 1-1, Oho, Tukuba, Ibaraki 305-0801 Japan

Kazuhiko MIASE Institute of Materials Structure Science, High Energy Accelerator Research Organi-
zation (KEK), 1-1, Oho, Tukuba, Ibaraki 305-0801 Japan

Abstract In the next—generation synchrotron radiation facility, in order to supply high-quality synchrotron
radiation stably to users at low cost, vibration and noise during beam time must be suppressed, and cost and
manpower of construction, operation and maintenance must be reduced. To meet these requests we have de-
veloped nonevaporable getter coating and a nonevaporable getter pump using oxygen-free Pd/Ti as new vacu-
um technology. A vacuum vessel coated with oxygen-free Pd/Ti has following features; 1) it evacuates H,
and CO after baking at 133-150°C for 3-12 hours followed by cooling to room temperature, 2) its pumping
speeds for H, and CO do not decrease, even after repeated exposure to air and baking, 3) it reduces degassing
of CH, etc. When nonevaporable getter pumps using oxygen-free Pd/Ti are applied to storage rings, beamlines
and vacuum chambers of endstations, the number of conventional ion pumps and NEG pumps using ZrVFe can
be reduced, so that the construction cost can be significantly reduced. In addition, since an ultra-high vacuum
with reduced hydrocarbons can be realized in a short time baking, carbon contamination of the optical element
can be reduced, and the cost and manpower required for maintenance can be suppressed.
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