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The information being stored since the 
60's and through until a couple of decades ago 
was done on tapes. Technology has advanced 
past the need for such means and AO have 
devices of all sorts of storage capacities at its 
disposal. However, compiling all that is stored in 
the tapes, and moving it to a modern storage 
medium is a BIG yet delicate task. Currently, part 
of the AO team is dedicated to this very tedious 
and extensive process. But they don't just have a 
lot of tapes from past decades, as stated before, 
AO's Bill Gordon Radiotelescope observed every 
day. What makes this such a particularly 
exponential task so is the CONSTANT compiling 
of information that is done at the observatory.

• AO has the capability to generate over 80TB per day.

• Between active hard drives, offline disks and the tape 
  library, The Arecibo Observatory holds over 2PB 
  (petabytes) of data onsite.

• AO has copies of data stored on various institutions 
  across the globe, to which we refer to as offsite data.

• 54% of the research done at AO has been aimed
  toward objects in the Milky Way

• 20% of AO observations have been aimed towards
   targets outside the Milky Way

• 26% of the work done at AO has been aimed closer
  to Earth, studying the upper layers of our atmosphere 
  (Ionosphere, Thermosphere)

• Over 530 thesis have been backed by research done at
  Arecibo, led by Astronomy with 335 PhD and 58 MS thesis.

EDUCATION & PUBLIC
OUTREACH (EPO)

The Education and Public Outreach 
Program (EPO) at the Arecibo Observatory 

emphasizes in all the science achievements of 
astronomy, radio astronomy, planetary radar, and 
atmospheric sciences. STEM education is a key 
component in all our programs. The EPO keeps in 
the forefront the constant evolution of the 
universe, nature, and human knowledge. With 
the best interest in society, the care for the 
current and existing knowledge, the EPO 
program consists in the following: 

High school students
• Star Academy
• 60 participants per year
• Established since 2012 
• Online workshops

REU
• Undergraduate research
• 7 students per year
 
STAR Teachers
• In service teachers
• More than 900 participants
• NInset workshops
• NASA workshops
• Online workshops

Observation Nights
• Optical telscopes
• 4 workshops/event
• 4 events @250 participants per event

New Exhibits
• Sustainability project: hydroponic
• "Observing with NASA" exhibit
• Outdoor exhibits from pieces
   identified by the Salvage Committee

Special Events
• Observation Nights
• Hispanic Heritage Week
• Enginners Week
• Women in Engineering
• Day of making
• Museaum day
• Planet Earth Week
• Puerto Rico ComicCon

Planetary radar observations offer unparalleled 
astrometric measurements for orbit refinement 
and imaging capabilities of near-Earth objects 
(NEOs). It can directly reveal the shape, surface 
concavities, spin, and identify binary and triple 
asteroid systems. Furthermore, radar data can 
provide clues to regolith’s physical properties at 
cm-to-dm size scales.

Near-Earth asteroids observed with Arecibo's planetary 
radar system)

The Planetary Radar Group at the Arecibo 
Observatory is working towards creating a 
searchable database that will be available for all 
the planetary science community. This database 
will support defense needs, future space 
explorations, and prospect space missions. 
Parallel, the Planetary Group is working with the 
Big Data Team on asteroid shape modeling that 
will support planetary defense.

Radar image and 3D shape model of near-Earth asteroid 
Phaethon observed at Arecibo in December 2017

The main research facilities the group have at 
Arecibo Observatory are the 12m telescope and 
Callisto solar spectrometer. The 12m telescope 
currently has two room temperature receivers 
operating near 2.2 and 8.2 GHz. These receivers are 
integrated with the existing 305m telescope 
backends (Mock spectrometer and VLBI backend). 
Cryoelec LLC and AO are jointly building a 
cryogenic, wideband (2.5 to 14 GHz) receiver, which 
will replace the room temperature receivers by the 
end of this year.

The astronomy group extensively uses the 12m 
telescope for Solar imaging observations near 8.6 
GHz, pulsar monitoring near 2.2 GHz and 
continuum observations of galactic plane regions 
near 8.2 GHz (see Fig. 1). The group also works on 
Arecibo archival data obtained with the legacy 
305m telescope. In addition, the group members 
use other telescopes worldwide for their research 
work.

The Space and Atmospheric Sciences at 
Arecibo Observatory (AO-SAS) started at the very 
moment of the first lights of its Incoherent Scatter 
Radar inauguration (1963). Since then, AO-SAS has 
contributed enormously to developing and 
improving radio techniques, space weather, 
aeronomy, space physics, long-term trends, 
secular variation, and IMT coupling, among many 
other fields. Over all these years, about 20 refereed 
known papers were published yearly, and 135 
theses/dissertations developed.

Currently, six AO-SAS staff and one post-doctoral 
are working on different fronts of the SAS field by 
combining information collected simultaneously 
by different instruments available on site and at 
Remote Optical Facility (ROF). This cluster of 
equipment makes possible the study from the 
troposphere up to altitudes of the 
topside-ionosphere/protosnophere.

Instruments from AO and ROF, their respective 
altitudinal probing region.

On going research 
programs at the 

Arecibo Observatory
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Continuum image of the galactic center 
at 8.2 GHz made with the 12m telescope.

“Strongest” radio emitting 
region on the Sun at 8.6 GHz 
measured with the 12m telescope 
during the period 13 December 
2021 to 31 July 2022. The arrow 
mark indicates the intense flare, 
X1.3, occurred on 30 March 2022. 
The middle and bottom panels of 
the same plot provide the 
comparison of the simultaneous 
measurements of the extreme 
ultraviolet (EUV) irradiance and 
X-ray flux of the Sun respectively 
made by the Solar Dynamic 
Observatory and GOES-16 space 
missions.

The 12m telescope at Arecibo Observatory which is 
fully operational with room temperature receivers.


