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1 Introduction

Over its lifetime, the Very Long Baseline Array (VLBA) has undergone many upgrades, especially to its receivers,
data acquisition system, and correlator. A plan for further upgrades over the next decade is being developed and
will be presented.

2 Bandwidth expansion

In a 2004 report [1] bandwidth was identified as the most fertile area for VLBI development. Continued expansion
of the system bandwidth, and hence continuum sensitivity, remains the most scientifically-compelling initiative.
Over its nearly quarter century of observing, the bandwidth of the VLBA has increased eight-fold. Another factor
of 16 (to 4 GHz per polarization) awaits exploitation at centimeter wavelengths with resultant sensitivity increase
equivalent to doubling the diameter of each VLBA antenna. At millimeter wavelengths the potential for increased
bandwidths is even greater. Over the next decade, the sensitivity of the Global Millimeter VLBI Array, which
includes the VLBA, ALMA, LMT, NOEMA, and several European antennas, stands to increase dramatically.

Significant upgrades to the intermediate-frequency system, will be required. It is anticipated that the full system
will be upgraded as a series of sub-system upgrades spanning many years. Interfaces, including signal path as
well as monitor and control, will be based on commercially available solutions and generation-to-generation com-
patibility. Large radio telescope projects such as EVLA, ALMA, SKA, ngVLA, and projects being undertaken
by the global VLBI community, will provide proof-of-concept and inspiration for interface and design choices.
Compatibility with heavily used VLBI standards will remain a firm requirement.

Bandwidth has been, and continues to be, limited by performance of the data transmission system. One of two
technologies will be required to maintain VLBI’s appetite for bandwidth. One is electronic VLBI, where data are
transferred over high-speed network to a correlator for either real-time or near-real-time correlation, reducing the
storage requirements and eliminating the need for shipment. The other alternative is solid-state storage. While this
technology has been growing more quickly than magnetic media it is unclear when it will become cost effective.

The VLBA correlator, making use of the DiFX software correlator [2] suite, will require an upgrade of its com-
puting platform. In stark contrast to many radio interferometer correlator expansions no substantial development
work is likely to be required.

3 Receiver improvements

The VLBA frequency coverage, and sensitivity over much of its range, stands to be greatly increased. Installation
of a receiver spanning 28-40 GHz would fill a key gap and offer sensitive high-resolution imaging and astrometric
capabilities in both continuum and currently inaccessible spectral lines. Several other receivers, such as those
spanning 8-9 GHz, 11-15 GHz, 40-45 GHz, and 80-96 GHz could gain substantial tuning range and sensitivity
improvements through upgrades similar to that which resulted in the current 4-8 GHz receiver.
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