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Airborne instrumentation has been used to explore the mid-infrared corona through solar eclipse 
observations [1], [2]. Existing platforms, the NSF/NCAR Gulfstream V (GV) and NASA’s WB-57F, 
provide infrastructure that future instrumentation can utilize. We give an overview of recent 
science from airborne eclipse observations. We then describe the Airborne Stabilized Platform for 
InfraRed Experimentation (ASPIRE) for the GV and the potential for new instrumentation on the 
WB-57s using the existing Airborne Imaging and Recording System (AIRS) pointing platform and 
possible future options.
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AIR-Spec on-board the GV for the 
2019 Eclipse

SAO & NCAR AIR-Spec Team, US embassy staff 
and Peruvian academic and government scientists.

The NSF funded AIR-Spec, ASPIRE and ACES programs use the NCAR Gulfstream V High-performance Instrumented Airborne Platform for
Environmental Research (HIAPER) aircraft. This platform allows for deployment across the globe as the jet has no restrictions for its 
deployment. The AIR-Spec program had successful flights during the 2017 and 2019 total solar eclipses. These two flights demonstrated 
the flexibility of the observing system as sun was on the south side of the aircraft during 2017 and on the north side during 2019. Eclipse 
flights in the Antarctic in 2020 and 2021 were planned and only canceled due to international travel restrictions caused by the pandemic. 
We describe the results from the the successful eclipse observations, the capabilities available to the community with the new ASPIRE 
platform, plans for the 2024 eclipse and future possibilities.
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The Day/Night Airborne Motion Imager for Terrestrial Environments (DyNAMITE)
A dual-telescope suite comprising two independent co-aligned camera+lens systems that 
collect full-color HD VIS and 3–5 μm MWIR image sequences. Exposure time, frame rate, 
zoom levels, focus, etc. are adjustable in real-time.

SCIFLI Airborne Multispectral Imager (SAMI) 
SAMI carries a complement of high frame-rate scientific cameras sensitive to multiple 
passbands to allow us to characterize the complete spectral profile of coronal structures 
from visible to MWIR wavelengths. The four high-resolution cameras (with fixed FOVs) 
are all fed by a single 203-mm telescope and operate simultaneously.

The Airborne Coronal Emission Surveyor (ACES) is an 
imaging Fourier transform spectrometer to observe 
the solar corona from the NSF Gulfstream V during the 
2024 total solar eclipse across North America. ACES 
will observe the 1–4um wavelength region to look for 
lines that may be viable candidates for measuring the 
coronal magnetic field and plasma diagnostics at large 
solar radii. ACES is a new focal plane instrument 
enabled by the Airborne Stabilized Platform for 
InfraRed Experiments (ASPIRE). It builds on the 
success of ASPIRE and AIR-Spec to expand the infrared 
window for plasma and magnetic field studies of the 
sun’s outer atmosphere.

The NSF supported GV aircraft
enables future solar coronal 
instrument development using 
the ASPIRE platform via the NSF 
MRI program. The NASA WB57 
aircraft have new instruments  
in place that are well suited for 
high cadence, high resolution 
coronal eclipse observations.  
The ability of the community to 
use the WB57 aircraft is limited 
as NASA does not operate this 
as a community facility.


