Introduction

Imagine you step out your front door on a warm and sunny day.  The grass of your lawn is green; the sky is blue and cloudless.  Summer is here!  Your mind wanders to all the fun you'll have this year: cookouts, a trip to the beach, napping in the hammock as the sound of the kids playing at the local public pool occasionally rises to a boisterous peak…

Summer.  It happens every year.

Let's say you are a thinker -- someone with a sense of curiosity and wonder about the world around you.  As you stand there under a warm summer sun, you have a strange thought.  How does summer happen? 

You vaguely recall hearing that the Earth is actually closer to the Sun in winter and farther away in summer, but that's really all you know.

You shade your eyes and turn your face to the Sun, avoiding the burning glare of the disk but still feeling its warmth on your face.  

You realize that as much as you love summer, you've never learned how and why it returns to you every year.  The movements of your own planet -- the place where you and everyone you have ever met will live all their lives -- are a mystery to you.

Objectives:

After reading this report, readers will be able to see how profoundly Earth is affected by how it is positioned in relation to the Sun.  This report is a manual for understanding the surprising complexity of Earth's orbit and its positional relation to the Sun, and offers the answers to some basic questions about Earth-Sun geometry:

· Exactly how is the Earth positioned as it moves around the Sun?  Which way does the Earth rotate?  Which way does it revolve?

· How do the seasons happen?

· What are solstices and equinoxes?  When do they happen?

· What is an analemma?

· What are the Milankovitch cycles, and how do they affect climate and temperature on Earth?

Scope: This report moves from the more familiar and more intuitive to the less familiar and less intuitive, beginning with simple concepts of Earth's place in space relative to the Sun.  From the basics of the seasons, solstices, and equinoxes, the report moves to the lesser-known mechanics of the long-term periodicities called the Milankovitch cycles, cycles of the Earth's movement that impact climate over centuries and millennia.  

The report concludes with a discussion of how the reader's perspective may have changed after reading the report, from a passive human speck on the surface of the Earth to an enlightened observer better able to understand the hows and whys of the planet we live on.

This report does not explore weather and meteorology, nor does it explore the motion of the Earth’s moon or any other bodies in the solar system other than the Earth and Sun.  

Audience: This report is aimed at the educated science/physics/astronomy buff with little or no formal training in any of the sciences, but could easily be adjusted for high school/middle school audiences.

