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VLBI2010 Global Network
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Roles of VLBI
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* The IVS (International VLBI Service for Geodesy and Astrometry) Is designing a new
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- Monte Carlo simulations demonstrated that atmosphere delay variations are
the limiting noise source, but

with NRAO-Socorro), and recorder (Mark5C) were developed and tested.
- These replaced the first generation components

What is VLBI2010?

- Minimize effect of noise by rapid sam
 Dual linear polarization is intrinsic to t
» Four bands instead of the current two

oling in many different directions
ne broadband feed

pands (X and S)

- Initial tests were made using the first generation DBE1 and Mark5B* recorder.
- New digital backends and recorders were installed in January.
= Standard X/S feed/receiver and the VLBI12010 backend on the Westford 18m antenna.

- Delay precision will be improved by recording in four bands across 2-14 GHz
- SNR will be increased by recording at 8 Gbps or higher

(Current X/S data rate 1s 0.256-0.512 Gbps)

= First light test: X-band only, linear polarizations at GV12, circular at Westford
= Successful correlation of observation of the quasar 3C84

* VLBI2010 is the next step in the evolution of geodetic VLBI.

« Addresses recognized changes in infrastructure: existing VLBI system is
aging (~30-40y old); much equipment obsolete

 Responds to new science requirements i\
- Terrestrial reference frame withl-mm accuracy and 0.1 mm/yr stability )
- For example: monitoring global change, sea level rise
- G & ____.:_—;_’J'—'-'O\Phase Delay:
» Takes advantage of technological advances of the last decade AN

£ /\%Z’l T = Understand loss of signal and lower than expected antenna sensitivity
- Fast cheap antennas (12 meter class) g “@ — e = Measure performance over full frequency range
- Digital electronics s L /1 AW » Replace digital back end with newer version
- High speed networks Phase vs. frequency represen- % / = Install alternative quadridge feed from CalTech when dewar is ready

tation of the VLBI2010 observat-

- Automation |
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« Based on studies and modeling that point to a new philosophy for the &
design of antennas and the way data are taken ~ Serious RF! | | |

6 8
Frequency, GHz

EGU 2011 Information Contact: Dan MacMillan

NVI, Inc and NASA Goddard Space Flight Center E-mail: daniel.s.macmiflan @nasa. gov



