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Introduction:  “A NASA Mission is like a train 

running at full speed: people get on, people get off, but 
it has a momentum all it’s own” [1]. Yet, those hard 
working people who are along for only a transient por-
tion of the ride contribute to the eventual science re-
turn in a myriad of very important ways. Especially for 
sample return missions (where small amounts of 
spacecraft outgassing, terrestrial contamination, or the 
use of incompatible materials in an adjacent compo-
nent can ruin future analyses), it is important that the 
science team works equally with the engineers, ma-
chinists, and technicians to develop appropriate proc-
esses for making the instruments. Just as important, it 
is necessary to document procedures and collector-
characteristics in real time and to archive those notes, 
so that details are available decades later, when the 
science is being gleaned. 

Details: Issues which effect the science return are 
sometimes very subtle, especially when we are looking 
for trace elements and isotopes (Genesis) or when 
small particles are returned (Stardust). Some of the 
Genesis solar-wind collectors were commercially 
made: since commercial processes are often proprie-
tary, it is important to explain to the vendor why their 
standard procedures (e.g., fabricating under Ar) would 
be important later. Sometimes they can change their 
procedures if you tell them it will hurt/help the future 
science; but, at the least, they will often tell you (in a 
general way) about their fabrication process so that 
you will know for future reference. Remember that the 
vendors are likely to be as excited about working on 
the flight project as is the science team. 

More frequently, as for Stardust and for many 
Genesis collectors, instruments which collect sample 
are hand made, either in house or by an outside con-
tractor. Unless the “technicians” who do this work are 
also on the science team – as was my case for Genesis 
– those people are likely gone from the project long 
before spacecraft assembly, let alone years later in-
Phase F. You can assume that they won’t be available 
to communicate with the preliminary examination 
team when the sample comes back. Worse, for in 
house work,  aerospace contractors know that once 
they are done with their work on your project, they are 
out of funding unless they have another project to 
jump to. Their new flight project will be under a tight a 
time constraint by definition, and they will have a hard 
start date. Except for generalized HRCR and/or quality 
assurance documentation, recording what they’ve done 
for you is usually not considered part of the job. So, it 

is up to a representative from the science team to ask 
them the right questions ahead of time, or to officially 
require detailed notes and other fabrication documents 
not usually provided. 

When there are multiple collectors which were in-
dividually made as in Stardust and Genesis, it is very 
important that each individual collector is tracked from 
inception to installation on the spacecraft, and that 
excess flight-spare material from each lot is archived 
so that unanticipated questions can be answered.  

For example, a few questions from Stardust and 
Genesis: How well was the Stardust aerogel precursor 
screened for terrestrial particulates? Did the Genesis 
AuOS solar-wind collectors all have the same pump-
down times during fabrication: can we pick a “hanging 
shard” with an especially low N content?  Which piece 
of aerogel is lowest in organics; do you have a piece 
we can check? What caused the brown coloration on 
the Genesis concentrator-target fixturing? What was 
the density profile of Stardust aerogel piece C1027?  

Most importantly, can a researcher easily find the 
answers to these questions 15 -20 years after the fact ? 
What about in 50 years? Just last year, there was an 
issue with the Stardust archive. It turned out that Mi-
crosoft had changed it’s Office software in 2003 so 
that it could no longer read earlier files, which were 
considered to be a security risk. Worse, the pre-flight 
aerogel density data appeared to be missing: luckily, a 
copy was recorded on a 2Gb JAZ disc and, although 
2Gb Jaz drives are obsolete at NASA facilities, they 
could still be found at universities. 

Summary: Sample return missions, like other 
NASA flight projects, tend to be very compartmental-
lized. Delegating work is efficient, but it means that 
the science team rarely talks with the folks building the 
sample collectors. Yet, the actions of the people who 
actually do the building can profoundly affect the fu-
ture science return. Technicians probably won’t be 
available when the sample is returned. Good commu-
nications between “technicians” and the science team 
pre-flight are imperative for getting the most science 
from the returned sample. These communications and 
fabrication notes must be archived with someone who 
will stay with the project for it’s duration. Moreover, 
both documents and sufficient amounts of cataloged 
flight-spare material, need to be formatted for general 
access in a manner that can be retrieved in the foresee-
able future, and given to the curator for archive. 
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