L1-Earth-Sun Mission Description

What:  The L1 mission will provide the first comprehensive and continuous observation of the Earth’s whole dayside atmosphere, together with measurements of the contributions to the critical solar spectral irradiance that drive the upper atmosphere. Changes in solar UV brightness and spectrum affect the chemistry, dynamics and temperature of the Earth's outer atmosphere, affecting satellite drag and indirectly influencing the amount of energy absorbed by land and oceans. UV absorption leads to important processes including photoionization of N​​2, O2, NO, and O at wavelengths below 1300 Å, and is the main source of energy for ionization and heating of the ionosphere. Knowledge of the solar spectral irradiance is critical for understanding climate variability and for isolating external variations from human made and innate climate variability. Understanding the Sun's EUV spectral irradiance and variability requires not only irradiance time series but also spatially resolved radiance observations of solar features at all temperatures/formation heights simultaneously, to compare with radiative transfer models of the solar surface. 

The Earth-viewing portion of the mission consists of a combination of spectrometers in an extended wavelength range (58 nm to 2.4 mm), with high spatial resolution on the entire sunlit Earth disk.  The solar portion of the mission consists of a UV/soft x-ray irradiance spectrometer, an imaging bolometer, and a UV/EUV imaging spectrograph to explain the irradiance phenomena that affect Earth’s atmosphere by providing identification and realistic assessment of the contributions of evolving solar activity features to total spectral irradiance. The mission also includes magnetometer capable of high time resolution measurement of magnetic field fluctuations and shocks, and two energetic particle analyzers capable of measuring energy resolved charged particle spectra. 

Why:  By observing simultaneously the Earth, the Sun, and the solar wind, the L1-Earth-Sun mission will enable the first detailed exploration of the couplings within the Earth-Sun system. It fulfills a fundamental and critical need in the S3C Strategic plan with cross-cutting synergistic objectives relevant to understanding fundamental processes which influence Earth’s climate as well as strong relevance to the Vision for Exploration by improving our understanding necessary for solar activity prediction and its impact on the Earth. 

When:   The L1-Earth-Sun mission should fly in the early part of Phase 2 in order to maximize overlap with SDO and GEC. SDO provides complimentary information regarding solar energy deposition while GEC provides in situ observations of the Earth’s upper atmosphere that strongly compliment and partially validate the L1-Earth-Sun remote observations. Flying L1-Earth-Sun in early Phase 2 also permits the timely replacement of key existing assets at L1. 

