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Abstract

Nonevaporable getter (NEG) is a material that produces a reactive surface when heated in an ultrahigh vacuum (UHV),
and the reactive surface sorbs residual gases and maintains UHV at room temperature. When NEG is deposited on the
inner surface of a vacuum vessel, the outgassing from the vacuum vessel is reduced and the NEG-deposited film pumps
active residual gases after baking. It also has the advantages of reducing space for vacuum pumps, not requiring a
dedicated power supply and current feedthroughs, downsizing of the equipment, ensuring of safety and security in the
event of power loss, and low cost. In the field of accelerator, a technology for depositing TiZrV, a kind of NEG, on the
inner surface of vacuum ducts of accelerators has been established, but its application to synchrotron radiation beamlines
has not yet begun. Therefore, we have developed a new NEG deposition technique, oxygen-free Pd/Ti deposition, which
is suitable for synchrotron radiation beamlines. Oxygen-free Pd/Ti pumps residual H, and CO after baking at 150 °C for
6 hours. Since oxygen-free Pd/Ti deposition has a feature of extremely low content of light elements such as hydrogen,
carbon, and oxygen, it is expected to reduce outgassing when applied to the 4-quadrant slit for shaping the white
synchrotron radiation beam. Therefore, we performed oxygen-free Pd/Ti deposition on four tantalum slits in BL-11B (soft
X-ray) and BL-11A (hard X-ray), newly constructed beamlines at the synchrotron radiation (SR) facility Photon Factory
(PF) in High Energy Accelerator Research Organization (KEK). As a result, outgassing from the oxygen-free Pd/Ti-
deposited 4-quadrant slits was found to be smaller than non-deposited 4-quadrant slits when they were irradiated with
white SR light. These results suggest that oxygen-free Pd/Ti deposition is promising for the production of low outgassing
devices such as absorbers and masks.
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Figure 1: Deposition source (left) and equipment (right) for
oxygen-free Pd/Ti deposition.
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Figure 2: Four tantalum slits for soft X-ray beamline (BL-
11B) and four tantalum slits for hard X-ray beamline (BL-
11A) before and after oxygen-free (OF) Pd/Ti deposition.
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Figure 3: Pressure transition during baking and degassing
of the Ti filament and the Pd filament in the oxygen-free
Pd/Ti deposition equipment.

'Liquid
'nitrogen

Pressure during
Pd deposition:
7.8X10° Pa

Pd filament current &
power: 40.0 A, 182.8 W

Figure 4: Deposition equipment during Pd deposition.
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Figure 5: Pressure transition in the oxygen-free Pd/Ti
deposition equipment during Ti and Pd deposition.
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Figure 6: Four quadrant slits for hard X-ray beamline (BL-
11A) and soft X-ray beamline (BL-11B).
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Figure 7: Four quadrant slit chamber for hard X-ray
beamline (BL-11A) (left) and that for soft X-ray beamline
(BL-11B) (right). Published with permission of Shinku
Kogaku Inc.
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== Pressure transition when the upper slit for SX beamline
(BL-11B) is irradiated by white synchrotron radiation

— Pressure transition when the upper slit for HX beamline
(BL-11A) is irradiated by white synchrotron radiation
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— Pressure transition when the lower slit for SX beamline
(BL-11B) is irradiated by white synchrotron radiation

— Pressure transition when the lower slit for HX beamline
(BL-11A) is irradiated by white synchrotron radiation
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— Pressure transition when the BL-10 side slit for SX beamline
(BL-11B) is irradiated by white synchrotron radiation

— Pressure transition when the BL-10 side slit for HX beamline
(BL-11A) is irradiated by white synchrotron radiation
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Figure 8: Pressure transition when the 4-quadrant slits are
irradiated with white synchrotron radiation.
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Oxyge | Order | Pressure Max. Pressure Pressure Pressure 1
n-free | of before pressure after 1- after 3- hour after
Pd/Ti | irradi | irradiation | during hour hour the end of
deposi | ation [Pa] irradiation | irradiation | irradiation | irradiation
tion [Pa] [Pa] [Pa] [Pa]

SX upper slit With Ist 9.9X108 | 6.9X10° |6.1x10¢ |4.8X107 |2.0X107

HX upper slit W/0 9.0 X108 |5.2X107 [ 4.6 X107 [3.7X107 | 8.8x108

SX upper slit With 7.3X10% | 2.8X10¢ | 2.8X10¢ |2.6X10° |1.7X107

2nd

HX upper slit W/0 7.3X108 |2.2X10° | 1.2X10° |7.8X10¢ | 2.4 X107

SX upper slit With 7.6 X108 | 2.4X10° |2.4X10°¢ |2.3X10° | 1.7X107

HX upper slit W/0 3rd 9.2xX108 | 6.8X10°%|6.1X10% |4.9X106 |2.1X107

SX lower slit With Ath 8.8X108 | 1.3X10% |3.5X10°¢ |2.9X10¢

HX lower slit W/0 1.0X107 | 1.7X105 | 4.8 X106 | 3.7X10°

SX BL-10 side slit | With 1.2X10° | 5.4X10° |2.2X10¢ | 1.8 X10°¢

HX BL-10 side slit | With >th 1.0X10° | 1.7X10° | 2.6 X10¢ | 2.1 X10¢

SX BL-12 side slit | With 1.1X10° | 1.2X10° | 1.1 X10¢ | 1.0 X 10°¢

HX BL-12 side slit | W/O oth 1.5X10¢ | 1.5X103 | 2.7X106 | 2.1 X10°

Figure 9: Pressure transition when the 4-quadrant slits are irradiated with white synchrotron radiation. “With” in the
oxygen-free Pd/Ti deposition column means that the irradiated side of the slit that is deposited with oxygen-free Pd/Ti,

while “W/O” means without deposition.
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