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Abstract

The residual resistivity ratio (RRR), the ratio of the resistivity of a material at room temperature to a low temperature
(~0 K or the superconducting transition temperature), is related to the purity of a material. For niobium (Nb)
superconducting radio frequency (SRF) cavities, a high RRR is generally advantageous to obtain a high accelerating
gradient; however, vacuum annealing (VA), which is a necessary treatment for hydrogen degassing, causes to degradation
of RRR. Titanium (Ti) is known to improve or maintain RRR at VA because Ti absorbs the oxygen from Nb. While VA
is supposed to maintain RRR when the vacuum pump possesses sufficient ability. Therefore, the relationship between the
vacuuming ability and RRR before/after VA was thoroughly investigated. Moreover, rejuvenation of RRR through VA
with a Ti box was attempted but reannealing could not recover RRR.
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Table 2: Patterns of Treatment for Each Sample Group
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2. EEREH femperare. T e s

2.1, A ERBR AT LR Pressure: i - a2 A3
Table 1 [Zf:3844 LG Nb (CBMM ) Db 22R% 45 %~ 900 1.E+00

T, RBRAIIES 2 mm OFL—RIZTHIRL, 2 x 2 x 750 1E-01

100 mm OFRABRFEL. 4 K% 1| T —TLL T/ © ' o

N—F AE D 5 I N—TEMELE, ZO%, 2R 2 600 ez g

Fa7ol-ElE- Vo E 1:1:2 [ZIRE LI LR E § 450 1E03 3

(CP)%IZT 1 min ZLBEL7z, LI, CP ALBRE Tl 7= 2 300 1E-04 9

A EHE As-received ¥ EF9D, © 150 1.E-05 *

2.2, EZERE 0 : : 1.E-06
B IFHER S AT LAY EhER (1) 294 0 8 6 o

FR T 15 —R oy F AR 7 (TMP) DEHIRL, (2) L H Time h
Q) VIAFAR TS 2 BRTHD, LT VAL,

VA2, VA3 Y95, Bidli 7 — 137 4 h(VADD

Figure 1: Temporal change of temperature and pressure.
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Table 3: RRR of As-received and Annealed Samples

Group ID As-received VAl VA2 VA3
A 256+ 4 222+6 “TB205+6 —
B 256+3 — VB 286 + 4 —
C 259+7 226+2 178 £4 —
D 256 +4 — 168 £5 —
E 259+3 — — 262+2

* mean =+ standard deviation, w/TB: with Ti box

Table 4: Chemical Composition of Vacuum Annealed
Samples

Chemical composition (unit: wt. ppm)
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Figure 2: Relationship between the vacuum level
and RRR after vacuum annealing.
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