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Comparison with Other T&F Transfer Techniques
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Establishment of independent frequency comparison techniques is important for accuracy

assurances. ,



Frequency link with VLBI Observation
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Broadband VLBI with Small Antenna
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Broadband VLBI Experiments
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Data Acquisition System:
Simple and Stable without analog frequency conversion

300k=-174 dBm/Hz
-74dBm/10GHz
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‘Small — Small’ Baseline

® Closure delay relation used for ‘small-small’ baseline.

T21(81) = T23(t1)-T13(t1) —T13(t1) 717

® Advantage of Small Antenna:

® Quick Slew and Small Distortion NA)

® Large Diameter’s deformation effects are canceled out. "/
_ 723
® Lower Cost 13 /

® Disadvantage:

® Limited Sensitivity, < Boosted by Large Antenna

@ source structure effect in closure delay:. Station 2
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Sub-pico sec. precision by
Broadband Group Delay (3.2-12.6GHz)
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VLBI Clock Comparison Testing between NICT-NMIJ

UTC(NMIJ)
Tsukuba

MARBLE1 (2.4m) Rax .

Koganel NICT(Kashima) Kashima 34m

Map data ©2014 Google, ZENRIN Imagery ©2014 TerraMetrics

== i ) & : NINJA Feed NINJA Feed
MARBLE2(2.4m) For Marble




Clock Comparison via VLBI and GPS-ppp
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UTC(NICT)-UTC(NMLJ) [nsec]
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Comparison of UTC(NICT)-UTC(NMIJ) via
Broadband VLBI and GPSPPP(BPIM) :
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Summary
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ne First frequency transfer experiment with Broadband
Bl over intercontinental baseline is under preparation.

_Bl can be the alternative choice of long distance frequency

transfer.

« Advantage of VLBI technique is free from satellite (orbit info.,
transponder cost) and lower running cost.

« Measurement error will be order of 1.e-16s/s in 10 days of
experiment.

e Subject to be solved are: Data transfer, radio source
selection, Broadband signal synthesis on very long baseline.



