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The orbits of Pluto and thousands of other Kuiper Belt Objects (KBO) collectively cover a huge 
range of plasma and energetic particle radiation environments including the supersonic solar wind 
within the heliosphere inwards of the solar wind termination shock, the heliosheath layer beyond 
the shock to the heliopause, and finally the local interstellar environment now being surveyed by 
the Voyager 1 and 2 spacecraft. Pioneer 10 and 11 first explored the supersonic region beyond the 
orbits of Jupiter and Saturn, later followed by the two Voyagers. More recently the New Horizons 
spacecraft again made measurements of plasma and energetic particles outwards toward its 
primary flyby target, Pluto, later to Ultima Thule, and now continuing beyond into the Kuiper Belt. 
The main challenge in modeling all these measurements is that the data are taken from multiple 
instruments and spacecraft at very different dates and locations. All these measurements being 
spread over several solar cycles, the fluxes at Pluto and elsewhere vary during the minimum and 
maximum phases of each 11-year cycle. The twenty-two year solar magnetic cycle also variously 
drives inward fluxes of so-called “anomalous component” ions accelerated in the heliosheath. 
Solar cycle activity also drives the fluxes of particles from large solar energetic events occasionally 
reaching out to the Kuiper Belt. Galactic cosmic ray fluxes from interstellar space are modulated 
in the solar wind, so that peak fluxes occur at solar minimum and lowest fluxes at solar maximum. 
Important for space weathering of KBO surfaces and atmospheres, solar ultraviolet radiation also 
varies with solar activity. Chemical effects of UV and particle irradiation accumulate at KBOs 
over times much longer than solar cycles, so it is necessary to look at time-averaged fluxes from 
the multiple instrument and spacecraft sources to assess potential surface and atmospheric impacts. 
The final question is how representative the measurements of the modern space age are of 
paleoheliosphere fluxes extending thousands to billions of years back in solar system history.  

7056.pdfPluto System After New Horizons 2019 (LPI Contrib. No. 2133)


