75th International Astronautical Congress 2024 Paper 1D: 89363

IAF SYMPOSIUM ON ONGOING AND NEAR FUTURE SPACE ASTRONOMY AND
SOLAR-SYSTEM SCIENCE MISSIONS (A7)
Technology Needs for Future Missions, Systems, and Instruments (3)

Author: Dr. Nour E. Raouafi
The John Hopkins University Applied Physics Laboratory, United States

THE FIREFLY (4) CONSTELLATION: GOING ABOVE AND BEYOND IN THE HELIOSPHERE
EXPLORATION

Abstract

Heliospheric exploration has soared to unprecedented heights in recent decades thanks to innovative
spaceborne missions, ground-based observatories, and advancements in computing, models, and theory.
However, the progress of inner-heliospheric research is hindered by observing limitations, preventing resolv-
ing long-standing problems such as understanding the solar dynamo, solar cycle, solar wind acceleration,
and the impact of active region magnetic fields on space weather and Earth. These limitations stem from
observing a dynamic 3D star from a single vantage point in the ecliptic. Holistic observations, encompass-
ing the Sun and the inner heliosphere with full 4-steradian coverage, will open new research avenues and
bridge knowledge gaps in heliophysics and astrophysics. The Firefly Constellation mission concept aims to
enable simultaneous observations of the Sun and inner heliosphere from multiple viewpoints, revolution-
izing our understanding of the Sun’s interior, solar atmosphere, and the inner heliosphere. The mission
includes spacecraft strategically positioned in the ecliptic plane and at high solar latitudes, all equipped
with a comprehensive payload including remote sensing and in situ instruments. We provide an overview
of the Firefly mission, which is under consideration by the 2024-2033 Decadal Survey for Solar and Space
Physics (Heliophysics), and its success could pave the way for groundbreaking discoveries, building upon
the achievements of previous NASA missions.



