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Summary:

*Timing equipment at AOS and GUM

 Current state of realization of TA(PL)

« TWSTFT status at (AOS)

 Fiber optics results for AOS-GUM link
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Time & Frequency Equipment - &E
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Time 001* 01** 2010**
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100 s 8.5e13 7.1e15 1.3e14

1000 s 2.7e13 2 5e-15 3.2e15

1 day 2.7e14 7.1e16 3.0e15

Long term 5.0e? ??? 2.0e’’®

Jitter <1.0 ns <0.1ns <0.01ns

* High performance tube
*Autonomous automatic cavity tuning
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Time Transfer Equipment

« AOS TWSTFT Earth Station

« GPS/GLONASS/GALILEO Receivers own
constructions, developed at the Observatory
- TTS-2, C/A code
- TTS-3, GPS/GLONASS, double freq.
-TTS-4, GPS/GLONASS/GALILEO

* Fiber optics link, AOS-GUM ~420 km, operating
continuously from March 2012




TA(PL)

Participating clocks

Central Office of Measures (GUM)
Astrogeodynamical Observatory (AOS)
Institute of Telecommunications

Polish Telecom

Tele-Radio Research Institute

Polish Army

Lithuania
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3 HP 5071A, 1HM

2 HP 5071A, 2 HM

2 HP 5071A

2 HP 5071A, 2 CS OSC
1 HP 5071A

1 HP5071A, 1 HM

2 HP 5071A

Total 15Cs +4 HM
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Glass fiber link Warsaw — Borowiec

Poznan Supercomputing
and Networking Center
(PCSS)

TWSTFT

Borowiec
Astrogeodyn.  Multiple optical

Observatory regeneration
(EDFA)

8 amplifiers (EDFA)
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Block diagram of calibration of
the time transfer system
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European Frequency & Time Forum, Gothenburg, April 24-26, 2012



ADEV (a) and TDEV (b) for different
length laboratory-tested links with
stabilization of the propagation
delays
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Glass Fibre link, AOS-GUM CENTRE

UTC(AOS) - UTC(PL), Glass Fibre, June and July 2012
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Glass Fibre link, AOS-GUM

UTC(AOS) - UTC(PL), Glass Fibre, June and July 2012




Glass Fibre link, AOS-GUM

FREQUENCY STABILITY
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Glass Fibre link, AOS-GUM

TIME STABILITY

UTCjuly
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Glags Fiber link - PPP diffrence for IGS, KR and ESA orbits
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Glass Fibre link, AOS-GUM and PPP CENTRE

FREQUENCY STABILITY
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