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Introduction: The Comet Astrobiology Exploration Sample Return (CAESAR) mission will acquire and return 

to Earth for laboratory analysis a minimum of 80 grams of surface material from the nucleus of comet 67P/Chur-

yumov-Gerasimenko (67P). CAESAR will characterize the surface region sampled, preserve the collected sample in 

a pristine state, and return evolved volatiles by capturing them in a separate gas reservoir. NASA Goddard Space 

Flight Center provides project management, systems engineering, safety and mission assurance, contamination control, 

mission operations, and many other important functions. Northrop Grumman Space Systems will build the spacecraft, 

based on Dawn mission heritage, which like CAESAR, uses solar electric propulsion. CAESAR was selected by for 

Phase A study in the New Frontiers 4 Competition and will be proposed to New Frontiers 5. 

Collection of a sample from the surface of comet 67P is facilitated by a set of cameras that together provide images 

to support sample site selection, perform optical navigation, and document the sample before, during, and after col-

lection. The sample is collected at the end of an arm during a 5-second touch-and-go (TAG) maneuver with the Sample 

Acquisition System (SAS) designed by Honeybee Robotics for the surface properties of comet 67P observed by the 

Rosetta mission. After sample collection, and while the sample is still cold (< -80°C), the TAG Arm inserts the sample 

container into the Sample Containment System (SCS) mounted inside the Sample Return Capsule (SRC). The SCS is 

sealed, preventing the sample from escaping into space. The sample is slowly warmed inside the SCS to enable sub-

limation of volatiles, which are collected in the Gas Containment System (GCS), a passively cooled gas reservoir. 

Separating the volatiles from the solid sample protects the solid sample from alteration.  Once all sublimated H2O is 

transferred to the GCS, the GCS is sealed to capture the volatiles it contains, and the SCS is vented to space to maintain 

the solid sample under vacuum. The SCS vent is closed before Earth entry to prevent atmospheric contamination.  

Detailed laboratory analyses of the sample from 67P will trace the history of volatile reservoirs, delineate the 

chemical pathways that led from simple interstellar species to complex molecules, constrain the evolution of the comet, 

and evaluate the role of comets in delivering water and prebiotic organics to the early Earth. CAESAR will achieve 

these goals by carrying out coordinated sample analyses that will link macroscopic properties of the comet with mi-

croscale mineralogy, chemistry, and isotopic studies of volatiles and solids. Most of the sample (≥75%) will be set 

aside for analyses by generations of scientists using continually advancing tools and methods, yielding an enduring 

scientific treasure that only sample return can provide. This presentation will review development conducted during 

NF4 Phase A and discuss the NF5 mission concept. 


