Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

PASJ2019 THPHO013

NEG a—T 12 LT- Ag AYEBRIAEZF1—T DR

DEVELOPMENT OF SILVER-BEARING OXYGEN-FREE COPPER VACUUM TUBE
WITH NEG COATING

A F5ER IACRHE, B, WILFER], B RPEsE AKHE @l
[T 2 e 1B A5 2
X.G. Jin*, M. Yamamoto, Y. Tanimoto, T. Uchiyama, T. Nogami, T. Honda
High Energy Accelerator Research Organization

Abstract

Ti-Zr-V non-evaporable getter (NEG) coatings were carried out on silver-bearing oxygen-free copper (Ag-OFC) tubes.
The coated films have been characterized by scanning electron microscopy, X-ray diffraction, and pumping performance
evaluation. It was found that the surface morphology of the film depended on the substrate materials. The film on Ag-
OFC had larger grain sizes and rougher surfaces than those on stainless steel. In the pumping speed evaluation, the NEG
on Ag-OFC tubes showed higher H, sticking probability and higher CO capacity, suggesting that the higher pumping
speed and the higher surface capacity were attributed to the rougher surface of NEG film on Ag-OFC.
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Table 1: Materials, Dimensions of Tubes and Coating
Conditions

Sample | Material | Diameter/ Coating Pressure | Current (mA)
No. of tube |length(mm) |temperature | of Kr /NVoltage (V)
of tube (°C) (Pa)

#1 SUS316 | 22/480 200 3.2 20/460
#2 Ag-OFC | 25/450 200 2.6 18/420
#3 Ag-OFC | 25/450 200 2.7 18/460
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Figure 1: SEM images f coated NEG films.
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Table 2: Atomic Ratio of Ti, Zr, V and Crystallite Size

Sample Ti Zr \'} Crystallite

No. size

#1 37% [20% |43% |1.3nm

#2 35% [21% [44% |[1.5nm

#3 35% [23% |42% | 1.7 nm
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Figure 2: X-ray diffraction spectrum.

3 SOFELD X BRETHERZ Fig. 2 1ZR3, FEkn»
HOHINWE —2 & NEG DD T o — R — 7 )3 i 52
STz, ZHUTHWD 248 5L O 4 J8 FER L3E - T, NEG
I3/ NS T2 RO T BN T 7 AR THAHZEE R
7, Scherrer [2)IZ KV FHR L 726G f 1D A X% Table

21N, DT RORBORG I A XL 2 nm LT T
HY, CERN DAL TS RAF/RIEMAL R 2 R T4
Y 5 nm LL R 207U T\ 3[3], 77205, SEM 4T
BIELENTZH10~100 nm DL —21% 2 nm LA FOfE
T CTETNBIEERL TN,

3. PRMEDHE
3.1 HESGHEERIE FEEBR

a—F 47 NEG # 7 e KEK NORiEES AT
AANZA A=V L, e E DR EZIT -T2, 1dit
BEVAT A TIENEG a—T 407 F2—7 0 FAlG
HAEEANL, T 2— 7 @R OE ) (P1/P2) 2 E 5
%o F77. Molflow Y 7 W T, RIUESROF 2—7%
iz BB EMERTO PI/P2 ZEHEL, EBRTHED
7= P1/P2 KW EMER 2R DD,

3.2 Hy & CO DHERMERED RN

BB D Hy 238 A4 50 P1/P2 OB LA FLdkLT-
7'Z7% Fig. 3 lZR”T, NEG 2—TF 4> 7 Fa—T D
TEMEILREI, 25000C 4 KfElCTh D, Hy 1E NEG K
WAL, RIRTH NEG WENCHEE T 57- . P1/P2
L —Elizrd, = DOREITH N—F &\ P1/P2
%R LT, P1/P2 JORD - MR % Table 3 (2FE
DTRT, #3 1F 1.7%102 L@ 0EfEREA "L, Ag-
OFC _EatEH#1, #2)73 SUS skl LW S e R h3 E
ZENDND, ZOfEIE, CERN THESh W5 Hy
B AR 2x102[3]1L< 72> TWD,

40

——
—a— #2
o 30 — 7
=
©
—
N
a
=
O 20 T— es—
Q;,=1x10% Pamd/s
10 i 1 Il
0 200 400 600

Time (second)

Figure 3: P1/P2 ratio change with H injection.
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Table 3: H, Sticking Probabilities and CO Capacities
Sample | H, sticking CO capacity
No. probability (10"“molecules

lcm?)
#1 0.9%x 1072 5.63
#2 1.2x102 5.57
#3 1.7 %102 6.47
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Figure 4: P1/P2 change with CO injection.
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