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Fractional Uncertainty

Essen's Cs clock
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e GPS Time Transfer e Two-Way Satellite Time and
Frequency Transfer

Typical r.m.s performance (by E. Thomas)
Stability (1day) Time Frequency
GPS (Carrier-Phase) 0.1 ns 2 X 1015
TWSTFT 0.1-0.2 ns 2-4 x 105
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Development of a compact VLBI system

MARBLE SYSTEM

(Multiple Antenna
Radio-interferometry of
Baseline Length Evaluation)

Future Image

v’ collocate small VLBI antennas for
Time and Frequency Transfer
at Time and Frequency Laboratories

» Receiving Frequency
« S/X-band

» Front-fed paraboloidal
reflector @%ﬂ

» Az-El mounting
» Max speed

AzEI 5 deg/sec
. \W

> Transportable’(
by human
¥ Time Transfer

via e-VLBI
porating with GSI X 4‘
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Data Analysis

e \/LBI e GPS

- calc/solve - GIPSY-OASIS 1l

- multi baseline - Precise Point Positioning
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VLBI : clock offset

DOY : 122 R1274
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Difference of Time Series (ONSA-WTZR)
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Frequency Stability

Modified Allan Standard Deviation R1274
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Frequency Stability

GPS - Moditied Allan Standard Deviation
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