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Abstract 

It is well known that electromagnetic radiation – radio waves – can be used to 
communicate at distances from terrestrial to interstellar.  In contrast, sending physical 
artifacts has seemed extravagantly wasteful of energy.  However, the key consideration 
has always been the perceived need to deliver the message as quickly as possible. Using 
fundamental communications theory, we show that if haste is unimportant, sending 
messages inscribed in some material can be strikingly more energy efficient than 
communicating by electromagnetic waves for distances both small (such as 
communication between "motes" in a sensor network) and large (such as interstellar or 
intergalactic signaling). Most surprisingly, the results suggest that our initial contact by 
extraterrestrial civilizations may be more likely to occur through physical artifacts – 
essentially messages in a bottle – than via electromagnetic communication. 
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