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Mission Statement
The National Radio Astronomy Observatory enables forefront research 
into the Universe at radio wavelengths. In partnership with the scientific 
community, we:

• provide world leading telescopes, instrumentation, data and expertise;

• train the next generation of scientists and engineers;

• advance broader, equitable, inclusive participation in science and 
engineering; 

• and promote astronomy to foster a more scientifically literate society.

NRAO is a facility of  the NSF… national science infrastructure 



The Universe at RF: Spectral Windows and Limitations

Green Bank Telescope Very Large Array Atacama Large Millimeter Array Very Long Baseline Array



Jansky Very Large Array



Very Long Baseline Array



Atacama Large Millimeter/submm Array - ALMA  



Robert C. Byrd Green Bank Telescope 

+ major labs/HQs…



VLA 
20cm

VLA 
1.3cm

Center of our Galaxy

VLA 
3.6cm

Credits: Lang, Morris, Roberts, Yusef-Zadef, Goss, Zhao



Extragalactic Supernovae - VLBA

SN 1993J in M81
VLBA Observation from 
May 17, 1993 – Feb 25 2000

Bartel, Bietenholz, Rupen et al.     



Magnetic Field Orientation in Galaxies

NOAO Optical+H image                              www.noao.edu
Radio Continuum Lines=Magnetic Field Orientation

Beck, Horellou, Neininger                            www.nrao.edu/imagegallery



Neutral Hydrogen in Galaxies

• B/W=optical image of NGC 6946 

from Digital Sky Survey

• Blue=Westerbork Synthesis Radio 

Telescope  21 cm image of Neutral 

Hydrogen

• Neutral Hydrogen is the raw fuel for 

all star formation

• Hydrogen usually much more 

extended than stars
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Ionized Gas in Massive Star Forming Regions

• VLA 3 cm →  ionized, asymmetric, bipolar lobes ~ 0.1 pc

• VLA 7 mm → central, flattened ~ 2000 au structure; A1 companion

• ALMA 1.2 mm, H29𝛼 → ionized ring w/expansion and sub-Keplerian 

rotation; remnant accretion disk?  (cf. Miyawaki+2023)



The Radio Sky

1 GHz @ 300’



3C 433

3C 175

3C 353



Why do astronomy?

- Find our place in the Universe
- Cosmic laboratory
- Technology development
- Grow STEAM interests









2005-2024 NRAO International 
• 74 countries
• 7,925 researchers
• VLA, VLBA, GBT, ALMA

• DE: 11%    (2005:13%)
• PRC:  5%   (2005:2%)

2005-2024 Domestic 
• 49 states + DC,PR,VI
• 4,173 researchers 

No: SD 

Radio Astronomy is 
a Diverse Community

NSF user Facilities provide leading-edge science opportunities to 
everyone/everywhere in the U.S.…



20ngVLA - merge JVLA and VLBA…



Prototype Antenna Contract Awarded - mtex





Tycho crater: ~85 km

Resolution: ~9 meters/px

28Image Credit: Raytheon



greenbankobservatory.org



Mitigation Schemes
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Spectrum Management at NRAO

Advanced

Spectrum

Monitor (ASM-2)

National

Spectrum Mgr. – Liszt

Deputy Spectrum Mgr. – De Pree

Spectrum PolicySite RFI 
Monitoring & 

Mitigation

Zone Regulatory 
Services

National
Radio Dynamic Zone

(NRDZ)

FCC, NTIA, ITU, 
COPUOS, etc.

International

Operational

Data

Sharing (ODS)

ASM-2

RFI Data 

Archive

Equipment

Testing

PRCZ

NRQZ

Coordination 

Testing



Spectrum Management Areas of Effort (What we do)

• National Radio Dynamic Zone (NRDZ)

• Operational Data Sharing (ODS)

• Collaborative Experiments (e.g. SpaceX)

• Advanced Spectrum Monitor (ASM-2)

• Curriculum Initiatives in Spectrum Policy and Engineering (Broader Impacts)

• Radio Frequency Interference (RFI) Monitoring and Mitigation

• Site RFI Scans

• RFI GUI Development

• Zone Regulatory Services (ZRS)

• National Radio Quiet Zone (NRQZ)

• Puerto Rico Coordination Zone (PRCZ)

• National and International Spectrum Policy (NISP)

• FCC Comments, participation in ITU (US delegation)

• Discussions with Federal agencies

• World Radio Congress (WRC) Input and Attendance



Spectrum Management Staff (Who we are)

Spectrum Manager: Harvey Liszt (NISP, RFI)

Deputy Spectrum Manager: Chris De Pree (NISP, NRDZ, NRQZ, RFI)

RFI Scientist: Bang Nhan (NRDZ, RFI)

Zone Regulatory Services (ZRS) Coordinator: Sheldon Wasik (ZRS, RFI)

Puerto Rico Coordination Zone (PRCZ) Administrator: Angel Vasquez 
(ZRS-PRCZ)

RFI Data Analyst (VLA/VLBA): Aaron Lawson (NRDZ, RFI)

RFI Data Analyst (GBT): Daniel Bautista (NRDZ, RFI)

Curriculum Specialist:  Valarie Bogan (NRDZ-Broader Impacts)

Spectrum Software Engineer: Dawn Pattison (NRDZ, RFI)

Project Manager: Randy Arnold (NRDZ)

Many other contributors not officially part of Spectrum Management (e.g. Paul 
Demorest, Brenne Gregory, Karen O’Neil, Kacey Purcell, …)



Summary

The National Radio Astronomy Observatory enables forefront research into the Universe at radio wavelengths.

In partnership with the scientific community, we provide world leading telescopes, instrumentation, data and expertise; 
train the next generation of scientists and engineers; advance broader, equitable, inclusive participation in science and 
engineering; and promote astronomy to foster a more scientifically literate society.

• Spectrum Management is…

• Supporting the NRAO mission statement by working to ensure that radio wavelengths will 
remain available to passive users in the coming decades

• Developing a unified approach to spectrum-related issues across AUI observatories and 
increasing internal communication

• Building a strong team delivering hardware, software and policy initiatives

• Developing a productive relationship with satellite constellation operators

• Increasing funding for special efforts, and working to build spectrum management 
considerations into regular NRAO structures
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