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Explore the OSIRIS-REx mission’s sample collector 

(“Touch-and-Go Sample Acquisition Mechanism”) 

Activity Overview 

Build your own Touch-and-Go Sample Acquisition Mechanism 

(TAGSAM) and predict what kind of asteroid material and terrain 

will be suitable. This activity is a demonstration of the OSIRIS-REx 

mission’s sample collector, which only touched the surface of 

asteroid Bennu for 5 seconds in order to retrieve the sample.  

 

Introduction and Background 

TAGSAM was designed and built by Lockheed Martin 

for NASA’s robotic OSIRIS-REx asteroid sample return 

mission to asteroid Bennu. Instruments on the 

spacecraft were used to map the asteroid in order to 

select the best location to collect a sample. The site 

had to be safe for the spacecraft, sampleable by 

TAGSAM, and scientifically interesting. Although the 

mission’s minimum requirement for the sample was 60 

grams, engineering tests showed TAGSAM can pick up 

as much as 2000 grams.  

The science and engineering teams think the “TAG 

Maneuver” on October 20, 2020 probably collected 

much more than 60 grams! The sample will return to 

Earth in 2023 in a sample return capsule (SRC) outfitted 

with a heat shield to protect the precious sample 

payload during re-entry. The sample contains valuable 

information from the early Solar System! 

When collecting the sample, TAGSAM gently touched 
the surface, blasted high purity nitrogen gas to stir up 
the rocks and dirt underneath the device and trapped 
them inside. These loose fragments are called regolith. 
The spacecraft’s cameras and scientific instruments 
indicated the fragments were less than 2 centimeters 
across and could be a mixture of smaller grains, too.  

 

 

 

 

 

 

 

 

 

Test the TAGSAM 
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Materials Needed 

 TAGSAM Collector - plastic chick feeder from 
a feed store (see below for assembly) 

 Optional: 2 cm diameter black hook and loop 
dots 

 Spray can of compressed air 

 Visible container 

 Clear plastic cylindrical container  
(fish tank or any transparent cylinder such as a 
plastic hat box or plastic cake holder). The 
container provides a surface for the “regolith” 
to bounce off, prevent material from blowing 
into participant’s faces, and minimize the 
cleanup afterwards. 

 Regolith simulant – use anything lightweight that is 
smaller than 1 cm across and won’t be hazardous 
to eyes. Black lentils are the team’s favorite. Here 
are some suggestions: 

o Lentils (preferably black)  
o Chocolate krispies or frosted flakes cereal* 
o Chocolate sprinkles 
o Decorative rocks smaller than ~1 cm  
o Colorful confetti 

o Rice 

 Tray or dish to pour out sample collected 

 Optional: Kitchen scale to weigh material 

 
* During the real TAG event on October 20, 2020, many particles that were dislodged were dark, 
shaped like flakes, and fragile, too! 

 
To Assemble Your TAGSAM Collector: 
 

 Drill a 7 cm (3 inch) diameter hole in the bottom of plastic chick feeder  
(OR if you don’t have access to a drill, use only the top portion of the 
chick feeder and tape or glue a full-circle protractor to serve as the 
“bottom”). 

 

 Optional: Affix 2 cm diameter black hook and loop (Velcro or similar) 
dots around the bottom of the chick feeder. This simulates stainless 
steel hooks and loops on the bottom of the TAGSAM that will pick up 
the outermost particles before the surface is disturbed. It provides a 
back-up sample if all 3 tanks of nitrogen do not fire.  
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Activity Instructions  

•Place the “regolith” into the cylindrical container and set the TAGSAM demo on top. When conducting the 

demonstration, show visitors that the TAGSAM starts empty. Then return it to the container.  

•Ask onlookers to help you count to 5 seconds. Keeping the spray can of compressed air as vertical a possible, fire a 

blast of air into the center of the chick feeder for 5 seconds. Watch the “regolith” get stirred up and trapped inside 

the TAGSAM. (Vertical keeps the can from getting too cold and using up too much compressed air). 

•Ask the visitors if they think you collected anything. Then ask a volunteer to carefully pour out the contents of the 

(chick feeder) into a tray to see what was actually collected*.  

•Pour the “regolith” back into the container and tilt the material slightly so it makes a slope. Ask visitors to predict 

whether it will be more or less than a flat slope. Fire the compressed air again for 5 seconds and compare with the 

first sample attempt. What if there is a rock under the TAGSAM? Will it still collect regolith? What if there are 

several large rocks?  

*Kids are actually interested in the details from different tests. Weigh the sample collected on a small food scale.  
  Did you collect 60 grams? How does the density of your regolith compare with real rocky regolith? 
 
Extra hints and other suggestions 

 Keep the spray can as vertical as possible so it doesn’t get too cold. 

 Approximately 1-2 cans per all day event is adequate. 

 Additional containers may be set up to highlight different kinds of material or rock sizes.  We use large rocks 

to show a “hazardous condition” for the TAGSAM (a site that would not be good for sampling).  

Classroom or group activity  

Set up different examples of regolith and allow students to work in teams to measure what is collected under 

different conditions. They can be the mission engineers. Could they improve their sample collection with a bigger 

collector? Bigger gas tank? Longer contact and air blast? How would any of these affect the spacecraft? Would there 

be any hazards from propelled particles? Would they need to build bigger spacecraft? How about more fuel? What 

about the material itself? Does the size or mass affect the amount of sample collected? What other methods could 

be used to collect samples without landing on an asteroid? 

For more information  

The OSIRIS-REx team tested the TAGSAM in the “Vomit Comet” (the same zero-gravity airplane used to train 
astronauts) to make sure it would function in a low gravity environment and explore different regolith possibilities at 
Bennu. Note that the real TAGSAM has 3 tanks of nitrogen gas for up to 3 “TAG” attempts. Only one successful 
sample collection is needed. 
 
For more information about the OSIRIS-REx Mission: https://www.asteroidmission.org/ 
Video showing how TAGSAM works. https://www.asteroidmission.org/asteroid-operations 
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Printable Background for Use in TAGSAM container 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


