The Aeronomy of Ice in the Mesosphere (AIM) 
The primary goal of the Aeronomy of Ice in the Mesosphere (AIM) mission is to resolve why Polar Mesospheric Clouds (PMCs) form and why they vary. In addition, AIM will determine the mesospheric response to solar energy deposition and coupling among atmospheric regions. AIM will measure PMCs and the thermal, chemical and dynamical environment of the upper atmosphere. This will allow the connection to be made between the clouds and the meteorology of the polar mesosphere as well as to examine how this region of the atmosphere responds to solar forcings. These connections are important because the significant observed variability in the yearly number of PMCs, has been suggested as an indicator of global change. Confounding our ability to understand PMCs as a global change indicator are fundamental limitations in our understanding of how these clouds nucleate, the environment in which nucleation occurs, and how the mesosphere responds to both lower atmospheric and extraterrestrial forcing. PMCs are significantly driven by variations in solar irradiance which through photolysis alters the amount of available water vapor to form clouds; however, there remain unexplained time lags between the solar forcings and the response in cloud formation. The simplest models of PMC formation suggest that super-saturated conditions must be present before nucleation occurs. However even this hypothesis remains untested because we have no comprehensive knowledge of the chemical/ thermal environment in which PMCs form. This environment is known to undergo significant variation in composition and structure in response to solar photon and particle energy inputs. 
AIM is a critical mission for the SSSC community because it will examine the relative contributions of solar and anthropogenic effects that cause change in the upper atmosphere and it will examine long term change. AIM is also important because it will make key observations of solar energetic particle induced effects on upper atmospheric composition, in particular of odd-nitrogen compounds and ozone. The body of data collected by AIM will provide the basis for a rigorous study of PMCs that can be reliably used to study past PMC changes, present trends and their relationship to global change as well as critical knowledge regarding the response of the upper atmosphere to solar variability. In the end, AIM will provide the basis for the study of long-term variability in the Earth’s upper atmosphere and climate.

AIM is a top priority in view of current heightened scientific and public interest in PMCs and the immediate need to understand how the upper atmosphere responds to variable solar energy inputs such as solar storm events.  PMCs attained the highest degree of U.S. public awareness in history, with the remarkable sighting on June 22-23, 1999 of a large PMC at locations (Colorado and Utah) where they have never before been seen. Other low latitude PMCs have also been seen since this first observation. While PMCs are often observed in the polar summer mesosphere, the sudden occurrences of such dramatic low latitude displays were unexpected. Dozens of news accounts have appeared in the media. The fact that people in highly populated areas can now view NLCs coupled with their potential relationship to solar variability and global change, highlights the importance of understanding their formation. In addition, the largest odd nitrogen input to the upper stratosphere due to energetic particles ever observed occurred in April, 2004.
