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Abstract

Nonevaporable getter (NEG) pumps are widely used for maintaining a clean ultra-high vacuum (UHV) of 1 x 1077 Pa
or less because of their high pumping speeds for H, and active gases in the UHV region. Recently, we have developed a
novel NEG consisting of an oxygen-free thin film of Ti covered with a thin film of Pd (oxygen-free Pd/Ti) with an
activation temperature of 133 °C [T. Miyazawa et al., J. Vac. Sci. Technol. A 36, 051601 (2018)]. After activation by
baking at 150 °C for 6 hours, a NEG pump using oxygen-free Pd/Ti evacuates H, and CO efficiently at room temperature,
and its pumping speeds for H, and CO do not decrease even after repeated cycles of activation and exposure to the air [T.
Kikuchi et al., AIP Conf. Proc. 2054, 060046 (2019)]. In the present paper we report on evaluation of a vacuum vessel
coated with oxygen-free silver/palladium/titanium (oxygen-free Ag/Pd/Ti) by partial pressure measurements using a
quadrupole mass spectrometer. After activation by baking at 150 °C for 3 hours, the partial pressure of CO was suppressed
in comparison with the case of an oxygen-free Pd/Ti coated vessel. The partial pressures of H, and H,O, however, were
increased in comparison with the case of an oxygen-free Pd/Ti coated vessel.
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Figure 1: Photograph of (a) vacuum vessel, (b) apparatus
for oxygen-free Ag/Pd/Ti deposition, (c) Pd/Ti filaments
for Pd/Ti sublimation, and (d) an Ag filament for Ag
sublimation.
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Figure 2: Partial pressure curves of the oxygen-free Pd/Ti
coated vessel (left) and the oxygen-free Ag/Pd/Ti coated
vessel (right) after baking at 150 °C for 3 hours.
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Figure 3: Partial pressure curves of the oxygen-free Pd/Ti
coated vessel (left) and the oxygen-free Ag/Pd/Ti coated
vessel (right) after baking at 150 °C for 24 hours.

4. FEDH

PN EERR 35 Ag/Pd/Ti KA LT-HZEREND Iy
JEHIEZAT/20, BEFL S PA/Ti 2785 LT- E2e R 2D
B e LT RBFE CIT O RS e —F
74D FCIR RS Ag/Pd/Ti 1285 HO OHERIT
S 7zinotz, 150°C, 3 e~ —F>7 150°C,
24 B R_R—=F 70T RoEE T, EiEH
Ag/PAITi 2—T 4L T HEATSTGA DD Hy D ED
KEotz, ZORERIE, Ag WNEREE PA/TI 2—F 12
7D Hy PR AT TOAZEZRIELTNVD,

H,0 #HER T AT EnRINLeh-oT- 1 IEEL T, 1)
Ag DREIZRIENR S S, 2) HfEE Ag/Pd/Ti 7Y H,0 %
PER T DD BTG LRI ISZEL TV, 7l

PASJ2020 THPP41

DHHNREZDND, SHDOINOD HZHONMTT D
WHEZATO TIE ThD,

B F

AAFFEIL, ISPS B (JP19K05280) D X 4E D FiZ
ITWELTZ, £72. TIA 2T ITLBIAE 4 (TK19-035.
TK20-026) {2 &> THER I KBS N E L T2, AAFZE
EATOICHT->TEHEER S LR — Wi iZn- &
BERESA, BRZfSA (KEK-IMSS) | Vi 0 7ZZS A,
AR ELLFSA (BRESE Ay 7 H—F v at L)
DITIEH L ET,

SE X

[1] P. Manini, AIP Conf. Proc. 1149, 1138 (2009).

[2] E. Maccallini, F. Siviero, A. Bonucci, A. Conte, P.
Srivastava, and M Paolo, AIP Conf. Proc. 1451, 24 (2012).

[3] LEP Vacuum Group, Vacuum 41, 1882 (1990).

[4] C. Boffito, B. Ferrario, P. della Porta, and L. Rosai, J. Vac.
Sci. Technol. 18, 1117 (1981).

[5] H.C. Hseuh and C. Lanni, J. Vac. Sci. Technol. A 1, 1283
(1983).

[6] C. Benvenuti and P. Chiggiato, Vacuum 44, 511 (1993).

[71 C. Benvenuti and P. Chiggiato, J. Vac. Sci. Technol. A 14,
3278 (1996).

[8] C. Benvenuti, P. Chiggiato, F. Cicoira, and Y. L’ Aminot, J.
Vac. Sci. Technol. A 16, 148 (1998).

[9] C. Benvenuti, P. Chiggiato, F. Cicoira, and V. Ruzinov,
Vacuum 50, 57 (1998).

[10] D. J. Harra, J. Vac. Sci. Technol. 13, 471 (1976).

[11] N. Osako and A. Iwamoto, Shinku 20, 268 (1977) (in
Japanese).

[12] Organisation europeenne pour la recherche nucleaire, PCT
Patent WO97/49109 (Dec. 24, 1997).

[13] C. Benvenuti, P. Chiggiato, F. Cicoira, and Y. L’Aminot, J.
Vac. Sci. Technol. A 16, 148 (1998).

[14] C. Benvenuti, P. Chiggiato, F. Cicoira, and V. Ruzinov,
Vacuum 50, 57 (1998).

[15] C. Benvenuti, P. Chiggiato, A. Mongelluzzo, A.
Prodromides, V. Ruzinov, C. Scheuerlein, M. Taborelli, and
F. Lévy, J. Vac. Sci. Technol. A 19, 2925 (2001).

[16] C. Benvenuti, P. Chiggiato, P. Costa Pinto, A. Escudeiro
Santana, T. Hedley, A. Mongelluzzo, V. Ruzinov, and 1.
Wevers, Vacuum 60, 57 (2001).

[17] P. Chiggiato and P. Costa Pinto, Thin Solid Films 515, 382
(2006).

[18] M. L. Stutzman, P. A. Adderley, Md A. A. Mamun, and M.
Poelker, J. Vac. Sci. Technol. A 36, 031603 (2018).

[19] O. B. Malyshev, R. Valizadeh, and A. N. Hannah, Vacuum
100, 26 (2014).

[20] R. Sirvinskaite, O.B. Malyshev, R. Valizadeh, A. Hannah,
M. D. Cropper, Vacuum 179, 109510 (2020).

[21] Organisation europeenne pour la recherche nucleaire,
PCT/EP98/00978 (Feb. 20, 1998).

[22] C. Benvenuti, P. Chiggiato, F. Cicoira, Y. L’ Aminot, V.
Ruzinov, Vacuum 73, 139 (2004).

[23] M. Mura and C. Paolini, J. Vac. Sci. Technol. A 25, 1234
(2007).

[24] C. Paolini, M. Mura, and F. Ravelli, J. Vac. Sci. Technol. A
26, 1037 (2008).

[25] M.Wilde, M.Matsumoto, K.Fukutani, and T.Aruga, Surf.
Sci. 482-485, 346 (2001).

[26] X. Guo and J. T. Yates, Jr., J. Chem. Phys. 90, 6761 (1989).

-575 -



Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online

PASJ2020 THPP41

[27] High Energy Accelerator Research Organization, patent
pending, PCT/JP2017/042682 (Nov. 28, 2017).

[28] T. Miyazawa, K. Tobishima, H. Kato, M. Kurihara, S. Ohno,
K. Mase, and T. Kikuchi, Vac. Surf. Sci. 61, 227 (2018).

[29] T. Miyazawa, M. Kurihara, S. Ohno, N. Terashima, Y.
Natsui, H. Kato, Y. Kato, A. Hashimoto, T. Kikuchi, and K.
Mase, J. Vac. Sci. Technol. A 36, 051601 (2018).

[30] T. Kikuchi, T. Miyazawa, H. Nishiguchi, and K. Mase, AIP
Conf. Proc. 2054, 060046 (2019).

-576 -



