Using VLBI to demonstrate

Long-Haul Fiber-Optic Frequency Transfer
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Image by Paul Boven (boven@jive.nl). Satellite image: Blue Marble Next Generation, courtesy of Nasa Visible Earth (visibleearth.nasa.gov).



The VLBI timing workhorse

The Hydrogen Maser
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NIST Yb clock: |.6E-18 in 7 hours
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Optical frequency transfer
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The End of VLBI

® e-VLBI: transfer sampled IF over network

® Clock distribution over fiber

® Connected element interferometer



VLBI without H-Masers

® Higher stability optical clocks

® Better VLBI
® New ‘old’ telescopes

® c.g former Intelsat 30m dishes (AVN, Warkworth)
® No more fringe finding

® One less free parameter
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Saving the Dwingeloo Telescof
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Current antennas

e Horn for 23cm (21cm) Circular
e Double Dipole for 70cm (H and V)
e Double Yagi for 2m




The Restauration

e A National Monument since 2009
e €880.000 awarded in 201 | (70%-rule)
e Started in April 2012
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Flying Saucer
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Re-opening 2014-04-05

. J.H. Taylor
(K1JT)

Prof




Our Volunteers
\ *7"‘& ‘N

*.\ =

|\




Periode (s)

. 11458

. 71456 G

. 71454

. 11452

. 11450

. 11448

. 11446

One year of B0329+54

' TemboE ;A.—'

Metingen

2010-02-01

2010-05-01

2010-08-01

2010-11-01

2011-02-01




)

—
.—

Frequency (MH:z

1421

1420.8

1420.6

1420.4

1420

1419.8

1419.6

30

Galactic plane in Hi

60

S0 120 150
Galactic Longitude (deg)

180

210

240

FPower

40000

35000

30000

25000

20000

15000

10000

5000



Full BW recording (700Mb/s)
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Astronomy ESFRI & Research Infrastructure Cluster
® Proposal submitted September 2014

® Address problems common to large or distributed

astronomical facilities

® |[ncludes research on time & frequency distribution



Westerbork Dwingeloo (ASTRON)
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