Solar Connection Observatory for Planetary Environments (SCOPE)

The SCOPE mission will compare the global effects of external and internal driving mechanisms on planet and comet near-space environments through observations of auroral, airglow, coronal, and/or internal  plasma emissions.  It will differentiate features of Jupiter’s (and other giant planets’) auroral emissions due to internal processes (rotation and internal plasma sources) from those due to solar wind interactions and will measure the response of ionosphere-solar wind coupling to changes in solar activity in planetary systems without magnetospheres (Mars, Venus, Comets). The mission will also refine and expand our knowledge of Earth’s global geospace response by extending auroral observations into new domains of spatial and spectral resolution.  A key result will be a data base that can be used to directly compare the terrestrial solar interaction with those of superior (Mars-Neptune) planets from  opposition campaigns that monitor both systems along the same Sun-planet line.  The data base will also allow mapping of  the opacity and velocity structure of interplanetary hydrogen and study of the transition region between the heliosphere and LISM

Measurements will be made using dual meter-class telescopes (EUV & UV) covering bandpasses from 55 – 31 nm. The instruments will provide Hubble Space Telescope (HST) - class performance for UV observations and the highest sensitivity and spatial resolution yet achieved below 120 nm.  High spectral resolution (R<105)  measurements of diffuse emissions will be made with 50 times the etendue of HST-STIS permitting inner solar system observations of Venus, Mercury, and comets to within ~0.35 AU of the Sun, L1-halo orbit for observations for uninterrupted measurements of the Earth’s North or South polar regions and a remote perspective on planets giving full hemisphere studies up to rotational poles. The potential operational lifetime is 5+ years.
SCOPE measurements will provide: global imaging of auroral emissions, upper atmospheric circulation, exospheres and near-space plasma distributions; imaging spectroscopy of UV ion-neutral emissions and atmospheric absorption features; narrow-field spectroscopy of planetary (auroral-dayglow-coronal) H Ly-( profiles; wide-field line profile measurements of diffuse H Ly-( emission from the interplanetary medium (IPM), comets, geocorona,and the heliopause; pencil-beam measurement of heliopause and LISM dynamics from H Ly-( and H Ly-( line-of-sight absorption spectroscopy; high speed photon counting detectors for precision time resolution; coordinated observations of planetary targets, the IPM and heliopause with existing in situ space probes; cross-cutting techniques for characterizing auroral emissions in planetary magnetospheres, such as the development of auroral indices as a function of precipitating species at each of the planets (e.g. hemispheric power, auroral oval location, auroral oval size).
SCOPE is important because it will provide fundamental science observations and understanding of key planetary and interplanetary processes that are critical to the exploration vision and the overarching goals of the SSSC program.  SCOPE should be launched as soon as possible in Phase 4 when our understanding of more basic planetary processes has matured.   
