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(await 2024A CfP for 
up-to-date details)
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2024A

• VLBA Archive data: 
https:// data.nrao.edu

ßComing July ~1
(pre-Announcement 

distributed yesterday!)
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VLBA technical developments to date
• VLBA construction began in 1984
• Inaugurated Aug 20, 1993 – almost 30 years ago!
• No major upgrade project such as EVLA, but many meaningful improvements made:

– Tape recorder → two tape recorders  → Mark5A → Mark5C → Mark6 
– Hardware correlator → DiFX software correlator
– Max data rate: 128 Mbps → 4096 Mbps
– Addition of W-band (86 GHz) receiver
– Sensitivity upgrade of K-band (22 GHz) receiver (MPIfR funded)
– C-band upgrade from 4.8-5.1 GHz → 4-8 GHz based on EVLA project (MPIfR funded)

(Brisken)
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Ongoing developments
• ngVLA is NRAO’s long term vision

– Will replace both VLA and VLBA with one new instrument
– Need to keep VLBA operating well and competitively until this transition occurs (mid 2030s)

• Several projects are in development now
– New digital back-end
– High-speed fiber network and related infrastructure
– New GNSS antennas and receivers
– New synthesizers

• Other developments are being considered (not yet funded and not covered here)
– 8-36 GHz ultra-wideband receiver
– Wide-band LO/IF system
– Updated antenna control units 

(Brisken)
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VLBA New Digital Architecture (VNDA)
• Replace aging RDBEs with new, extensible architecture

– RDBEs are becoming difficult to maintain
– They have some design deficiencies that impact science and operations

• Driving VNDA requirements:
– Sample at > 8 bits per sample
– Avoid sampler resets to improve delay stability
– No user-visible tuning restrictions within bands
– One personality supporting all PFB & DDC modes

• To be fully backward compatible with RDBEs

– Use of commercially available equipment to degree possible
– Use standard interfaces wherever possible
– Extensible: support user-provided guest equipment

• E.g., spectrometer, pulsar backend, transient detector, … (Brisken)
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VNDA project status
• Engineering change being considered to reduce development time and project costs

– No change of scope or capabilities is being considered

• First laboratory tests anticipated in late CY2023
• First on-the-sky tests anticipated in mid CY2024
• Project completion targeting early CY2025

(Brisken)
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High-speed fiber networks
• NSF award funded deployment and initial operations Aug 2018 to Aug 2023

– 4 sites at 200 Mbps, 2 sites at 10 Gbps and 4 somewhere in middle
– Real-time operations at 128 Mbps can be supported
– Real-time diagnostic testing is now routinely done

• Near-term goal: increase to support 512 Mbps observing data rates
– Could transfer 1+ sub-bands of data for any operational configuration
– Could lead to initial quick-look science data

• Program goal: support full real-time operations
– Using current VLBA: 4.2 Gbps per site
– Initial VNDA operations: up to 8.4 Gbps per site
– Target 10 Gbps at all antennas

(Brisken)
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Kitt Peak fire, June 17, 2022
• Downtime of 232 days; back online early Feb, 2023
• Network restoration in progress; currently relying on ViaSat
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• "This event has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 101004719”
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www.nrao.edu
science.nrao.edu

The National Radio Astronomy Observatory is a facility of the National Science Foundation
operated under cooperative agreement by Associated Universities, Inc.


