Proceedings of the 21th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2024, Yamagata
PASJ2024 WEP081

—EEMEPI/T REETO-
JERFER S wA—(NEG) R T D RIF LS I RESTE

DEVELOPMENT AND PUMPING PERFORMANCE EVALUATION OF NON-
EVAPORABLE GETTER (NEG) PUMP WITH DOUBLE OXYGEN-FREE Pd/Ti
DEPOSITION

M — =58, BEPHEZ O, SHEF A, A% D, KEFEM O,
Kazuhiko Mase®*B), Ryunosuke Kanno®, Takashi Kikuchi®), Hiromu Nishiguchi®, Shinya Ohno®
AHigh Energy Accelerator Research Organization (KEK), ®SOKENDALI, ©Y okohama National Univ.,
DBaroque International Inc.

Abstract

When a nonevaporable getter (NEG) is heated under an ultrahigh vacuum, a highly reactive surface is generated without
evaporation, and the highly reactive surface sorbs and pumps active residual gases at room temperature. The process of
generating the highly reactive surface is called activation, and the temperature required for activation is called the
activation temperature. Our new NEG, oxygen-free Pd/Ti, can be activated by baking at 75-125°C for 6 hours and pumps
residual hydrogen (H2) and carbon monoxide (CO) at room temperature [Y. Sato ef al., Vacuum 212, 112004 (2023)].
The NEG pump using oxygen-free Pd/Ti-deposition is completely oil-free, requires no dedicated power supply, is
vibration-free, noise-free, spatter-free, can pump down to 10~° Pa range, lightweight, compact, and nonmagnetic. In this
study, a NEG pump was fabricated by double deposition of oxygen-free Pd/Tion a groove-machined ICF152 blank flange.
When this NEG pump was activated by baking at 150°C for 6 hours, initial pumping speeds of about 1650 L/s for H, and
about 650 L/s for CO were measured. The pumping speed per area for H, was about 1.5 times higher than that of the
ICF203 zero-length NEG pump with only one oxygen-free Pd/Ti deposition in a previous study [Y. Sato ef al. Vacuum
212, 112004 (2023)]. This enhancement of pumping speed for H, was attributed to: 1) after the first oxygen-free Pd/Ti
deposition, the second oxygen-free Pd/Ti deposition was performed under lower pressure, resulting in further reduction
of impurities such as carbon (C) and oxygen (O), which in turn resulted in an improved pumping speed for H 2) Since
oxygen-free Pd/Ti deposition was performed twice, the Ti and Pd layers became thicker, resulting in an increase in the
number of steps on the Pd surface and an increase in the probability of H, dissociative adsorption.
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Figure 1: The ICF152 zero-length NEG pump fabricated
by double deposition of oxygen-free Pd/Ti on a groove-
machined ICF152 blank flange.
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Figure 2: The evaporation equipment for oxygen-free
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Figure 3: Pumping speeds of the ICF152 zero-length NEG
pump fabricated by double deposition of oxygen-free Pd/Ti
measured for H,. Data that deviate from the smooth curves
originate from inadequacies in the measurement system.
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Figure 4: Pumping speeds of the ICF152 zero-length NEG
pump fabricated by double deposition of oxygen-free Pd/Ti
measured for CO. Data that deviate from the smooth curves
originate from inadequacies in the measurement system.
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