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Research on AC quantum voltage ratio based on PJVS

Zhou Tiandi, Jia Zhengsen, Yang Yan,Shi Zhaomin, Xu Xitong

( Division of Electricity and Magnetism, National Institute of Metrology, China, Beijing 100029, China)

Abstract: The application of programmable Josephson quantum voltage standard ( PJVS) in electrical measurement completes the
transition from physical reference standard to natural reference standard of voltage unit volt, which has the characteristics of high
accuracy and high stability. Based on the double channel quantum voltage signals, the ac ratio with quantum precision can be constructed
to realize the high-precision quantum reproduction of arbitrary ac voltage ratio, which can replace the traditional ac ratio technology.
Through driving the SNS type double channel Josephson junction array, double quantum voltages with precise amplitude and adjustable
phase can be synthesized simultaneously. The two-channel differential sampling technique is adopted to reduce the influence of step
transition process on the amplitude recovery of quantum voltage, and combining the channel arm-changing technique the high-precision
measurement of quantum voltage ratio is realized. The standard uncertainty of the ac quantum voltage ratio measurement is 0. 09 WV/V,
and the ac quantum voltage ratio output accuracy is better than 0. 05 wV/V. The accuracy of the ac quantum voltage ratio was verified
through comparison measurement with the conventional inductive voltage divider (IVD). Finally, the applications of the ac quantum
voltage ratio technology in two electromagnetic metrology fields of power measurement and ac impedance bridge are discussed.
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Fig.3 Sampling measured double quantum voltage waves

00128 00160

S G I B AEA 6 B A R O AR A A B0 T
R, AR B R A S, TR B A S T
FAT BB 52 BR PIVS Ha H (4 28 3L i HL A AL(ELIF A
FRAE . P, AT 3 5 B b XU i A A
MRS LA A A B, SR 22 73 RAR HOR BE RS Ik
/N P R
L2 EHRiE

FEY RN E M i P e W IR O7 1% 2Ok T LA
BRI o 250 R s X AP A
F TR ZEEEA T RAE, T PIVS R G877 A L (DA IE 5% B4
B O AR5 SR A W N T 5% P TR A5 25 70 Rk
K220 FAEAE T I LA 7 R A 5 B (EL, [R]I 2 R
3 Tt P R ARAE A | REAS FAG BN A IE %155

PR 9 A L il 22 705 5 /AT BN, 2 IE X
o 5B 0E S MR, BNEZES 5 G0 iE 5
O ARSI, U 22 05 5 d /) An1ET 4 f &
HZE T RO MEIER B BB i 7R

15

0 0.005 0.010 0.015 0.020
I [7)/s

4 ZERAEEAMBIY

Fig.4 Differential sampling phase modulation waveform
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Table 1 The measurement result of the ratio difference
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