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#1+2021 # 10 " & A prap R sk g b TAlfEE 0 20 24 7

D% EEE% SPHE%/ R

Rk Lab  HEE% o S B

1 USNO 27.414 0.745/31 0.025/05 0.685/40
2 SU 13.475 1.037/13 -/00 1.037/13
3 SP 6.989 0.673/10 0.020/13 0.304/23
4 F 5.789 0.578/09 0.037/16 0.232/25
5 NIM 4.859 0.478/10 0.016/05 0.324/15
6 NICT 4.221 0.433/07 0.036/33 0.106/40
7 NTSC 3.959 0.335/10 0.032/19 0.120/33
8 NPLI 3.47 0.561/06 0.021/05 0.315/11
9 PTB 3.198 0.597/05 0.098/01 0.457/07
10 NIST 2.891 0.344/08 0.047/03 0.263/11
11 APL 2.584 0.801/03 0.061/03 0.431/06
12 PL 2.45 0.454/05 0.022/08 0.188/13
13 MIKE 2.211 0.553/04 -/00 0.553/04
14 ORB 2.11 1.050/02 0.010/01 0.703/03
15 CH 1.881 0.469/04 0.004/01 0.376/05
16 TL 1.692 0.776/02 0.023/06 0.211/08
17 IT 1.544 0.476/03 0.023/05 0.193/08
18 NMIJ 1.402 0.686/02 0.030/01 0.467/03
19 KRIS 1.182 0.294/04 0.004/02 0.197/06

20 JV 1.057 1.050/01 0.004/02 0.352/03
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% 5~ ATF2021workshop ¢ %42

Asia Pacific Workshop on Time and Frequency 2021

(ATF2021 On-line Workshop)
November 11, 2021 (01:00 ~ 08:15)

Opening

(01:00-01:05 UTC)
Dr. Huang-Tien Lin, TL

Section-I Time and Frequency Dissemination and Calibration

Chair: Dr. Michael Wouters, NMIA  (01:05~ 03:45 UTQ)

01:05-01:25 | 1. THz Frequency Counter based on a Semiconductor-Superlattice
Harmonic Mixer with 4-Octave Measurable Bandwidth and 16-Digit
Precision
S. Nagano, M. Kumagai, H. Ito, Y. Hanado and T. Ido
01:25-01:45 | 2. Providing an auditing service with the OpenTTP
Ahmad Sahar Omar, E Louis Marais
01:45-02:05 | 3. Microwave Frequency Generation up to 70 GHz Using Er-Doped
Fiber Optic Frequency Comb
Tien-Kuan Tseng, Po-Cheng Chang
Coffee Break (02:05~02:25, 20 min)
02:25-02:45 | 4. Characterization and upgradation of indigenously developed
telephone time dissemination system
Navraj Poudel, Suchi Yadav, Aishik Acharya, Vijay N. Ojha, Amitava S.
Gupta,
Poonam Arora
02:45-03:05 | 5. Timing Traceability Links between Two Timescales
Mahavir P.Olaniya, Suchi Yadav*, Preeti Kandpal, Ashish Agarwal
03:05- 6. Novel approach to synchronize National Informatics Centre (NIC)
03:25 network with IST over 10T framework
Pranalee Premdas Thorat, T Bhardwaj, P Kandpal, Ravinder Agarwal and
D. K Aswal
03:25- 7. Automatic Frame Selection for Calibration of Stopwatches based
03:45 on Video Totalize Method

Cliff S.H. Wong, C.M. Tsui, Steven S.L. Yang,

Lunch Break (03:45 ~ 05:00)

Section-Il Time and Frequency Standard and T/F Transfer

Chair: Dr. Tetsuya Ido, NICT (05:00~ 08:15 UTQ)

05:00-05:30 | 1. (Invited) A narrow-linewidth and frequency-stabilized laser at the
telecom wavelength for the realization of an “optical H-maser”
Feng-Lei Hong

05:30-06:00 | 2. (Invited) Sr optical lattice clocks at NIM

Yige Lin, Qiang Wang, Tao Yang, Ye Li, Fei Meng, Bingkun Lu, Lin Zhu,
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Baike Lin,
Tianchu Li, Zhanjun Fang

06:00-06:20 | 3. On-chip optical frequency reference with a self-stabilized soliton
microcomb
Jae Hoon Lee, In Hwan Do, Hansuek Lee, Hyun-Gue Hong, Jungwon
Kim,
Kyoungsik Yu, Dai-Hyuk Yu

06:20-06:40 | 4. Contribution to International Atomic Time by the nearly
continuous operation of an Yb optical lattice clock
T. Kobayashi, D. Akamatsu, K. Hosaka, Y. Hisai, A. Nishiyama, A.
Kawasaki,
M. Wada, H. Inaba, T. Tanabe, F.-L. Hong, and M. Yasuda

Coffee Break (06:40~07:00, 20 min)

07:00-07:30 | 5. (Invited) The Navigation with Indian Constellation and its
applications in Time Transfer
Amitava Sen Gupta

07:30-07:50 | 6. Intercontinental frequency link via broadband very long baseline
interferometry
Mamoru Sekido, Marco Pizzocaro, Nils Nemitz, Monia Negusini,
Kazuhiro Takefuji, Hideki Ujihara, Tetsuro Kondo, Cecilia Clivati,
Federico Perini, Hidekazu Hachisu, Julia Leute, Gerdrd Petit, Davide
Calonico, and Tetsuya Ido

07:50-08:10 | 7. GNSS time transfers in the national positioning infrastructure
Thayathip Thongtan

Closing Dr. Huang-Tien Lin, TL
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GPS common-view, Time transfer, Time difference, All-in-view,

Interpolation, Upsampling, Precise point positioning (PPP)

STTE

We propose a new data analysis process that is referred to as the upsampled common-view

(UCV) method, which evolved via the interpolation techniques of portable clock trips and digital

signal processing. By interpolating the locally measured global positioning system (GPS) P3

code time offsets to obtain global visible common-view (CV)-like results, we increase the

number of data points at each epoch; these points are not restricted to the epoch in which the

observations occur. The time transfer results between two laboratories are obtained from a

weighted average among all the visible GPS satellites. Daily files of GPS observation data were

used in the study. We demonstrate the results of three long-baseline links among the
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Telecommunication Laboratories (TL) in Asia, the Physikalisch-Technische Bundesanstalt (PTB)
in Europe and the United States Naval Observatory (USNO) in North America. The rapid UCV
results provide time stability at the level of 100 ps at averaging times around 1 d, which is
comparable to the P3 all-in-view (AV) results. Comparing the UCV results with precise point
positioning (PPP), the root mean square (RMS) of the double differences for the TL-PTB,
TL-USNO and USNO-PTB links are 0.29 ns, 0.38 ns and 0.34 ns, respectively, during a period
of 40 d. The low RMS values show that the smooth UCV results are close to the PPP results.
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GNSS, P3 code, time transfer,

All-in-view, upsampled common-view

PEREEC

This study compares the difference between the GNSS P3 code-based time transfer data of the
all-in-view (AV) and the proposed upsampled common-view (UCV) methods. The results show
that the modified Allan deviations (MDEVSs) of the AV and UCV difference for the TL-PTB link

are 1.1x10"® at 1 day averaging time and 9.3x107 at 1 week averaging time. The difference

distribution appears as a bell curve with a mean of -0.128 ns. For the OP-PTB link, the mean of
the difference between the AV and UCV data is only 0.02 ns. The MDEVs of the difference are

1.28x101° at 1 day averaging time and 3.27x107 at 10-day averaging time.
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Two-way satellite time and frequency transfer (TWSTFT) is currently performed by using a
code phase and adopted in time transfer network for calculation of international atomic time. The
measurement precision is insufficient in comparison to stabilities of atomic clocks and limited
due to the signal bandwidth, however. Aiming improvement of the precision, National Institute of
Information and Communications Technology (NICT) developed frequency transfer technique by
using carrier phase (named TWCP) with a measurement precision of sub ps over 1-s integration
and a new digital TWSTFT modem called Software Ranging System (SRS) modem [1]. It mainly
consists of digital devices and reduces unwanted phase noise by a direct analog-digital
conversion. In addition, it equips repeatability in the measurement result by the code phase and
possibility to be adapted to time transfer.
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microwave frequency, calibration measurement, comb laser,

AL

Frequency calibration measurement refers to the use of a standard frequency instrument to
obtain the relationship between the values delivered by a device under test with those of a
frequency standard. The use of standard frequency instruments for calibration can ensure the
reliability of measured results. The National Time and Frequency Standard Laboratory of
Chunghwa Telecomm Laboratories has established an optical frequency measurement technology
that can be traced back to the national frequency standard. The standard frequency measurement
system is constructed by reducing the optical frequency to the microwave frequency, and the
fiber comb laser is the main core equipment of this technology. The experimental results can be
measured to 70 GHz.
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We propose a new data analysis process called the upsampled common-view
method, which evolved through the interpolation techniques of portable clock trips and
digital signal processing. By interpolating the locally measured GPS P3 code time
offsets to obtain global visible common-view-like results, we increase the number
of data points at each epoch; these points are not restricted to the epoch in which
the observations occur. Then, the time-transfer results between two laboratories
are obtained from a weighted average among all the GPS satellites. The rapid
upsampled common-view results provide time stability below 100 picoseconds at
averaging times under 1 d, which are comparable to the precise point positioning
(PPP) results. The rapid results obtained by our method are available with a delay
of only 0.5 d. Better results are available for a delay of 1 d.
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