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Conference
•
 November 11th, 2024



Follow the Monarchs: A Journey to Explore the Cosmos at (Sub)milliarcsecond Scales with the ngVLA



This ngVLA international science conference will be held in person in the UNESCO World Heritage site of Morelia, Mexico. The conference will highlight and explore the novel scientific opportunities that will unfold with the unprecedented angular resolution and sensitivity capabilities offered by this new flagship facility.
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Conference
•
 August 6th, 2024



A Coherent View of Atomic and Molecular Gas from Infrared to Radio Wavelengths



This meeting will explore how the work taking place at existing facilities is shaping our understanding of the interstellar medium structure and feedback in our own Milky Way and external galaxies, and how this work is re-framing the science that will be addressed by the remarkable capabilities of future radio observatories.
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Conference
•
 January 9th, 2024



Space Weather on Other Worlds



The NRAO and the ngVLA project convened a Special Session titled "Space Weather on Other Worlds" on January 9, 2024 at the American Astronomical Society meeting in New Orleans, LA. [Image credit: Danielle Futselaar]
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News
•
 September 14th, 2023



$21 Million NSF Award Will Bring ngVLA Design to Life



The largest astronomical array in North America is one step closer to becoming a reality. The National Radio Astronomy Observatory (NRAO) is pleased to announce that the National Science Foundation (NSF) has awarded a 3-year, $21 million grant to Associated Universities, Inc. (AUI) to further the design of the next generation Very Large Array ...
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News
•
 September 11th, 2023



Largest Telescope Array in North America Under Development by NRAO With Support from UNM



The National Radio Astronomy Observatory (NRAO)/Associated Universities, Inc. (AUI), and the University of New Mexico (UNM) have signed a Memorandum of Understanding (MOU) to explore collaborations in support of future U.S. radio astronomy initiatives.  The MOU outlines the shared interests of AUI/NRAO and UNM in increasing professional ...
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Workshop
•
 September 28th, 2023



ngVLA-mtex Open Day Event



mtex antenna technology has been contracted to design, develop, and produce the 18m ngVLA prototype antenna. Open Day participants were briefed on the cutting edge technology of the prototype antenna and the overall status of the ngVLA project. Portions of the prototype antenna were then unveiled to an excited crowd of government and business ...
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News
•
 July 14th, 2023



Publications Mentioning ngVLA Surpass 1000



The ngVLA was first discussed at a community workshop in 2015. Since then the acronym ngVLA has appeared in 1000+ publications indexed in the SAO/NASA Astrophysics Data System. The 1000+ milestone is a testament to the community's unwavering enthusiasm for the ngVLA. A big thanks to all publication authors! [Image credit: NRAO/AUI/NSF] 
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Workshop
•
 June 6th, 2023



The next-generation VLA: Update and Community Forum



The ngVLA will be the premier cm-wavelength facility for astronomy and astrophysics, building on the substantial scientific legacy of the VLA and VLBA. Open to all AAS 242 attendees, this splinter session was a community working meeting anchored by three presentations and with ample opportunity for audience input.
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Conference
•
 May 1st, 2023



New Eyes on the Universe: SKA & ngVLA



Held 1-5 May 2023 in vibrant Vancouver, Canada, this conference brought together 310+ attendees. Their 60+ talks and 110+ posters laid out the cutting-edge science opportunities enabled by the three decades of frequency spanned by the Square Kilometer Array Observatory and the next-generation Very Large Array.
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Conference
•
 January 11th, 2023



Chemical Probes of Astrophysical Systems



The NRAO and the ngVLA Project convened a Special Session titled "Chemical Probes of Astrophysical Systems" on January 11, 2023 at the American Astronomical Society meeting in Seattle, WA. [Image credit: NRAO/AUI/NSF]
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News
•
 December 20th, 2022



Design Review for ngVLA Antenna Clears Way for Prototype Construction



The design for the Next Generation Very Large Array (ngVLA) prototype antenna has passed an intensive, five-day review, clearing the way to begin manufacturing the prototype antenna. [Image credit: Sophia Dagnello, NRAO/AUI/NSF]
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News
•
 November 21st, 2022



NRAO Signs Cooperative Agreement with UNAM For Development of the Next Generation Very Large Array



The U.S. National Science Foundation’s National Radio Astronomy Observatory (NRAO)
and the Universidad Nacional Autónoma de México (UNAM) have signed a memorandum of understanding establishing their collaboration on the Next Generation Very Large Array (ngVLA), a new radio observatory currently in design and development at NRAO. [Image credit: ...
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News
•
 August 25th, 2022



NRAO Supporting Work of Mexican Astronomer



NRAO is supporting a Mexican astronomer's work to select and develop antenna sites in northern Mexico for the Next Generation Very Large Array (ngVLA). [Image credit: NRAO/AUI/NSF]
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News
•
 July 14th, 2022



ngVLA Completes Its Technical Conceptual Design Review



The ngVLA Project successfully completed its Technical Conceptual Design Review in July 2022. This verifies that the technical design is likely to meet all the performance driving requirements. This successful milestone sets the stage for the Programmatic Conceptual Design Review, planned for March 2023. 
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Conference
•
 June 7th, 2022



Computational Astrophysics in the ngVLA Era: Synergistic Simulations, Theory, and Observations



The goal of this meeting was to bring together theoreticians, modelers, and observers to discuss the computational astrophysics and observational challenges for the next generation of observatories, focusing on the next generation Very Large Array (ngVLA). [Image Credit: Emily Tan]
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News
•
 May 13th, 2022



VLA/VLBA to ngVLA Transition Advisory Group Announced



After carefully reviewing a large number of exceptional nominations, it is our pleasure to announce the VLA / VLBA to ngVLA Transition Advisory Group (TAG). Guided by the scientific opportunities planned for the coming decade, the TAG is charged to develop, quantitatively assess, and evaluate a set of possible VLA / VLBA to ngVLA transition ...
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News
•
 May 11th, 2022



Building and Expanding ngVLA Science



The ngVLA Science Advisory Council continues to solicit science input from the community. As part of this process, the Science Working Groups have evolved, with an aim to provide focus but with enough breadth to include all science areas. The original four groups have expanded to five. New group members are welcomed.
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News
•
 February 24th, 2022



5th Round of ngVLA Community Studies Awards Announced



The ngVLA Community Studies program allows members of the scientific and engineering communities to contribute to ngVLA efforts. Given the success of four prior rounds of ngVLA Community Studies, NRAO solicited a fifth round. Four high-priority studies have been approved in the fifth round, with two being approved for additional funding. [Movie ...
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News
•
 November 4th, 2021



Next Generation Very Large Array Strongly Endorsed by Decadal Survey



The Astronomy and Astrophysics Decadal Survey (Astro2020) of the U.S. National Academy of Sciences has published its report and the Next Generation Very Large Array (ngVLA) received high priority for new ground-based observatories to be constructed during the coming decade. The report, in which ngVLA shared second ranking among ground-based ...
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News
•
 August 9th, 2021



NSF Awards Funding for ngVLA Antenna Prototype



The National Science Foundation (NSF) has awarded the National Radio Astronomy Observatory (NRAO) $23 million for design and development work on the Next Generation Very Large Array (ngVLA), including producing a prototype antenna. The ngVLA, a powerful radio telescope with 263 dish antennas distributed across North America, is proposed as one ...
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News
•
 December 6th, 2021



ngVLA Community Studies Program Call for Proposals



The ngVLA Project Office announces its fifth call for proposals for the ngVLA Community Studies Program. [Image Credit: K. Akiyama & L. Matthews (ngVLA Memo #66)]
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Talk
•
 August 19th, 2021



ngVLA 2021 Summer Short Talk Series



The next-generation Very Large Array Science Advisory Council (SAC) is organizing a cycle of weekly short online talks over the summer that focus on timely open science questions. Talks are scheduled to be 20-25 min, with another 15-20 min reserved for questions from the audience. The goal of the series is to draw a contingent of early-career ...
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News
•
 June 1st, 2021



NRAO Selects Contractor for Next-Generation VLA Antenna Development



The National Radio Astronomy Observatory (NRAO) has selected a contractor to develop a production-ready design and produce a prototype antenna for the Next Generation Very Large Array (ngVLA). NRAO officials signed an agreement with mtex antenna technology GmbH of Germany on May 27.
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News
•
 February 1st, 2021



4th Round of ngVLA Community Studies Announced



As part of the process of building a final concept for the ngVLA, NRAO launched the ngVLA Community Studies program, allowing members of the scientific and engineering communities to become major contributors to this effort.  Given the success of our first three rounds of ngVLA Community Studies, NRAO solicited a fourth round.  Seven ...
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Conference
•
 January 14th, 2021



New Views of Galaxy Formation and Evolution



[Image credit: Nicolle R. Fuller, NSF] Sensitive ground- and space-based astronomical facilities are pushing the detection of galaxies well into the Epoch of Reionization, less than 1 Gyr after the Big Bang. Such detections are allowing us to begin piecing together a picture for how and when the first galaxies formed, along with the physical ...
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Workshop
•
 December 16th, 2020



ngVLA Town Hall



The ngVLA Project Office recently held a Town Hall on the ngVLA Project status, which is now available for online viewing. There were a total of 154 participants from 17 countries.  This forum provided background on the next round of ngVLA Community Studies, a funding opportunity for the community to further develop the most pressing science ...
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Talk
•
 September 10th, 2020



ngVLA 2020 Summer Short Talk Series



The next-generation Very Large Array Science Advisory Council (SAC) is organizing a cycle of weekly short online talks over the Summer that focus on timely open science questions. Talks are scheduled to be 20-25 min, with another 15-20 min reserved for questions from the audience.  The goal of the series is to draw a contingent of ...
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Conference
•
 July 14th, 2020



Compact Objects and Energetic Phenomena in the Multi-Messenger Era Virtual Mini-Conference



Now, at the dawn of the multi-messenger era, electromagnetic waves, high-energy particles, and gravitational waves are jointly revealing previously-hidden clues into the workings of compact objects. These clues are guiding observers, theorists, and computational researchers to new and deep insights about compact objects. Stunning progress has ...
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News
•
 February 3rd, 2020



ngVLA Project to Present to Astro2020 RMS Panel



On February 3, the ngVLA Project will make a presentation to the Astro2020 Panel on Radio, Millimeter and Submillimeter Observations from the Ground.  This presentation will occur during a session open to the public.  We encourage ngVLA enthusiasts to attend this presentation either in person or online. 








[image: Ksg1 v2 summer19]




Conference
•
 January 7th, 2020



The Scientific Quest for High Angular Resolution



The NRAO and the ngVLA will convene a Special Session entitled "The Scientific Quest for High Angular Resolution" on 7 January 2020 at the American Astronomical Society (AAS) winter meeting.  Sensitive ground- and space-based astronomical observations acquired at high angular resolution are enabling new insights across many frontier fields of ...
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News
•
 October 1st, 2019



New NSF Support Agreement for Next Generation Very Large Array



The National Science Foundation (NSF) has awarded an additional $4M to the National Radio Astronomy Observatory (NRAO) and Associated Universities, Inc. (AUI) to fund the design and development of the next generation Very Large Array (ngVLA). With this funding increment, NSF has created a cooperative support agreement for this new planned radio ...
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News
•
 August 6th, 2019



ngVLA Reference Design Released



The ngVLA Reference Design is a low-technical-risk, costed concept that supports the key science goals for the facility, and forms the technical and cost basis of the ngVLA Astro2020 Decadal Survey proposal. The compendium includes a total of 56 technical documents and represents the work of more than 54 engineers and scientists contributing to ...
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News
•
 June 26th, 2019



ngVLA & SKA Projects Explore Scientific Alliance



The ngVLA and SKA projects are currently investigating a process to establish a scientific alliance that may result in an exchange of observing time across an unprecedented suite of cutting-edge telescopes spanning more than 3 orders of magnitude in observing frequency (50MHz – 116 GHz). 
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Workshop
•
 June 25th, 2019



Radio/Millimeter Astrophysical Frontiers in the Next Decade   June 25-27, 2019



This workshop reviewed the astrophysical frontiers identified in the Science White Papers submitted to the Astro 2020 Decadal Survey. A particular focus was those science frontiers that demand observations at centimeter and/or millimeter wavelengths across all Astro 2020 thematic areas. A broad range of innovative ideas and approaches were ...
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News
•
 December 21st, 2018



ngVLA Science Book Published



With nearly 90 chapters (850+ pages) from 285+ authors, this volume highlights key areas of astrophysics that are ripe for major breakthroughs and underscores the broad U.S. and international support for pursuing a next-generation Very Large Array (ngVLA). While this published volume will serve as a critical snapshot for the ngVLA project ...
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Conference
•
 January 9th, 2019



Theoretical Advances Guided by Radio-Millimeter-Submillimeter Arrays



This Special Session highlighted recent theoretical breakthroughs enabled by the VLA and ALMA, summarized planned VLA and ALMA improvements, discussed theoretical leaps that are likely to follow, and underscored the relevance of the VLA and ALMA to the science themes motivating the great observatories that will be commissioned in the next ...
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Conference
•
 January 9th, 2019



URSI National Radio Science Meeting: ngVLA Special Session



This special session at the URSI National Radio Science Meeting focused on recent technical development of the ngVLA concept and enabling technologies. 
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News
•
 December 17th, 2018



updated ngVLA Science Brochure Released



A summary of the ngVLA Key Science Goals and Technical capabilities (December 17, 2018).  
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Science
•
 March 8th, 2018



Discoveries of Tomorrow: Envisioning the Next Generation VLA (ngVLA)



Multi-Messenger Science & Discovery with a Next Generation Very Large Array.
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News
•
 February 15th, 2018



NRAO Contracts for Specialized Integrated Circuit for New Radio Telescope



Using new funding from the National Science Foundation (NSF) for exploring the design of a next-generation radio telescope, the National Radio Astronomy Observatory (NRAO) has contracted with an integrated-circuit design firm to design and produce a specialized integrated circuit that can greatly improve the efficiency of data transmission from ...
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News
•
 November 8th, 2017



2nd Round of ngVLA Community Studies Awards Announced



As part of the process of building towards a final concept for the ngVLA, NRAO launched the ngVLA Community Studies program, allowing members of the scientific and engineering communities to become major contributors to this effort. Given the success of our first round of ngVLA Community Studies, a second round was initiated, aimed at tackling ...
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News
•
 September 14th, 2017



ngVLA Receives $11M in Development Funding



The National Radio Astronomy Observatory (NRAO) and Associated Universities, Inc. (AUI) are launching a new initiative to design a next generation radio telescope with scientific capabilities far beyond those provided by any existing or currently proposed observatory. Funding for the new initiative was provided by the National Science ...
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Science
•
 January 11th, 2017



ngVLA Fly Through HL Tau with NRAO Telescopes



A fly through of the protoplanetary disk around HL Tau, first as seen by ALMA and the VLA, which do not have the necessary frequency coverage or angular resolution to probe into the terrestrial planet formation zone.   The ngVLA will be able to peer into the center of this solar system on ~AU scales, uncovering terrestrial planets in formation ...
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News
•
 August 2nd, 2017



ngVLA Key Science Goals Documented in a Community-Led Report



This document describes some of the fundamental astrophysical problems that require observing capabilities at millimeter- and centimeter wavelengths well beyond those of existing, or already planned, telescopes. The results summarized in this report follow a solicitation from the National Radio Astronomy Observatory to develop key science cases ...
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Science
•
 April 24th, 2017



ngVLA Galaxies



A fly through deep space showing the ngVLA's ability to both detect cold molecular gas, the fuel for star formation, at all redshifts.  In addition to detecting these gas, the ngVLA will have the sensitivity and resolution to map and characterize this gas on kilo parsec scales as well as measure galaxy kinematics using these molecular lines.   
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The next-generation VLA (ngVLA)  is an interferometric array that improves by more than an order of magnitude the sensitivity and spatial resolution of the Jansky VLA and ALMA at the same wavelengths. The ngVLA operates at frequencies of 1.2 GHz (21 cm) to 116 GHz (2.6 mm), building on the legacy of the Jansky VLA, ALMA and the VLBA as the next major national facility in ground-based radio astronomy. This new radio interferometer is optimized to bridge the gap between the exquisite performance of ALMA at wavelengths of 2 mm and shorter and the future SKA1 at decimeter to meter wavelengths, and will be highly complementary to these facilities. The ngVLA is a proposal-driven instrument with the science program determined by Principal Investigator (PI)-led proposals. The ngVLA opens a new window on the Universe through ultra-sensitive imaging of thermal line and continuum emission down to milliarcsecond resolution, while also delivering unprecedented broadband continuum imaging and polarimetry of non-thermal emission. 


 



















[bookmark: ]






Key Science Goals









 


[image: KSG1 (V3) with mtex antennas]Key Science Goal 1: Unveiling the Formation of Solar System Analogues on Terrestrial Scales.
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Key Science Goal 2: Probing the Initial Conditions for Planetary Systems and Life with Astrochemistry.










The ngVLA will address many of the high priority goals of modern astrophysics, including the science priorities described in the New Worlds, New Horizons Astro2010 Decadal Survey. The ngVLA is designed to deliver the quality of observations needed to achieve five Key Science Goals, which were distilled from a community-driven process led by its Science Advisory Council and involving the Science Working Groups as well as many individual contributors. 


A useful summary of the ngVLA Key Science Mission can be found in the ngVLA Science Book, as well as detailed applications described by the scientific community in over 90 chapters. While the ngVLA has been designed to deliver its five Key Science Goals, it is conceived as a broad use astronomical observatory capable of revolutionizing many other areas of astrophysics, with the ability to produce data ranging from time-resolved images of stellar photospheres to searches for technosignatures.
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Key Science Goal 3: Charting the Assembly, Structure, and Evolution of Galaxies from the First Billion Years to the Present.
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Key Science Goal 5: Understanding the Formation and Evolution of Stellar and Supermassive Black Holes in the Era of Multi-Messenger Astronomy.
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Key Science Goal 4: Using Galactic Center Pulsars for a Fundamental Test of Gravity.
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Technical Overview









[image: mtex antenna ] 
One of the 244 mtex antennas, each meassuring 18m in diameter, of the  Main and Long  Baseline Array of the ngVLA. 




The ngVLA will comprise an array of 244 antennas each 18m in diameter, supplemented with a short baseline array of 19 antennas each 6m in diameter to deliver the shortest baselines (largest structures on the sky). Each fixed antenna is outfitted with receivers spanning the frequency range 1.2 – 50.5 GHz and 70 – 116 GHz. The array achieves high surface brightness sensitivity and high-fidelity imaging on angular scales down to a milliarcsecond, by having a large fraction of the total collecting area distributed in core array area with extensions out to ~1000 km. Even longer baselines reaching across North America and Hawaii which can be used separately or together with the main array will deliver 0.1 milliarcsecond resolution and enable microarcsecond precision astrometry.


The ngVLA core will be located near the current VLA site on the Plains of San Agustin, NM, with additional mid-baseline stations spread over greater New Mexico, Arizona, Texas, and Mexico. The long baseline array stations will be located in Washington, West Virginia, California, Iowa, New Hampshire, Hawaii, Puerto Rico, the U.S. Virgin Islands, and Canada.


Visit our ngVLA Performance Estimates, Array Configuration, and Reference Design sections for more details on the technical aspects of the ngVLA. The most significant ngVLA Project Design Documents can be found here. 
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US states and territories with ngVLA antennas, based on Revision D of the array configuration.
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Who is building the ngVLA?









[image: Attendees at the Radio/MM Astrophysical Frontiers Conference] 
Attendees at the "Radio/millimeter Astrophysical Frontiers in the Next Decade" Conference (Charlottesville, VA, 2019). These radio astronomers, from all over the world, met to highlight science frontiers and potential observations with the ngVLA.




Inspired by the dramatic discoveries from the Janksy VLA, VLBA, and ALMA, the National Radio Astronomy Observatory (NRAO)  and the international science community are designing and developing the ngVLA.


NRAO started the ngVLA project as an internally-funded  effort in 2015. The National Science Foundation (NSF) has provided support  since 2015, contributing to the definition of the ngVLA Science case and the development of the ngVLA Reference Design. NRAO will continue to pursue funding from the NSF at the ~$8-10M/yr level through 2021 when the Astro 2020 Decadal Survey concludes. The NSF has funded work on prototyping, with $23M awarded for design, development, and production of a prototype antenna, and a contract was signed with mtex antenna technology Gmbh on May 2021. We envision the U.S. will be the ngVLA majority partner, with contributions from international and multi-agency partnerships


Development-phase collaborations are also in place with international partners:  the National Research Council Canada (NRCC), the National Astronomical Observatory of Japan (NAOJ), the National Autonomous University of Mexico (UNAM), and the Academia Sinica Institute of Astronomy and Astrophysics (ASIAA) of Taiwan.
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Project Timeline
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The Next Generation Very Large Array (ngVLA) is a development project of the National Radio Astronomy Observatory (NRAO). NRAO is a facility of the National Science Foundation (NSF) operated under cooperative agreement by Associated Universities, Inc. This material is based upon work supported by the NSF under Grant No. AST-1519126. Any opinions, findings, and conclusions or recommendations expressed in the materials are those of the author(s) and do not necessarily reflect the views of the National Science Foundation.











