
 

           
          

 
             

     
 

             
            

          
 
 

 

 

 

 

 

  

 
 

 

Studying biological and physical phenomena in extreme environments enables researchers to 
pursue innovations and discoveries in ways not possible on Earth. 

NASA’S Biological and Physical Sciences Division develops hardware and facilities that allow researchers to 
pioneer scientific discovery and enable exploration. 

We work frequently with commercial companies and other agencies to develop these capabilities, 
including those aboard the International Space Station, so that they may benefit all— 

both through direct access to these facilities and through open science. 

ADvanced Space Experiment 
Processor-2 (ADSEP-2) 
An automated multipurpose facility with three 
independent thermal zones that accommodated 
one cassette each and an internal computer that 
controlled the functions of all three cassettes. 

Fruit Fly Lab (FFL) 
Provides a research platform aboard the space 
station for long-duration fruit fly—Drosophila 
melanogaster—studies in space. 

Spectrum 
A multi-spectral fluorescence imaging system 
designed for capturing in vivo genetic expression in 
the microgravity environment of the space station. 

Advanced Plant Habitat (APH) 
The largest growth chamber aboard the orbiting 
laboratory, roughly the size of a mini fridge, 
designed to test which growth conditions plants 
prefer in space and provides specimens a 
larger root and shoot area. 

Biological Research in 
Canisters (BRIC) 
Comprised of a suite of six distinct hardware 
configurations which house small biological 
specimens in either Petri plates or culture 
chambers and are contained within aluminum 
cylinders or boxes. 

The Vegetable Production 
System (Veggie) 
A simple, easily stowed, and high-growth 
volume yet low-resource facility capable of 
producing fresh vegetables aboard the space 
station. 

Cold Atom Lab (CAL) 
Produces clouds of atoms that are chilled to 
about one ten billionth of a degree above 
absolute zero — and is the coldest place in 
space. 
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Device for the Study of Critical 
Liquids and Crystallization 
(DECLIC) 
A multi-user facility designed to support 
experiments in the fields of fluid physics and 
materials science. 

Solidification Using a Baffle in 
Sealed Ampoules (SUBSA) 
A facility used to to advance understanding of 
the processes involved in semiconductor 
crystal growth. 

Flow Boiling Condensation 
Experiment (FBCE) 
Aims to develop an integrated two-phase flow 
boiling/condensation facility for the space 
station to serve as a primary platform for 
obtaining two-phase flow and heat-transfer data 
in microgravity. 

Materials Science Research 
Rack-1 (MSRR-1) 
Used for basic materials research in the 
microgravity environment of the space station. 
Many material types, such as metals, alloys, 
polymers, semiconductors, ceramics, crystals, 
and glasses, can be studied to discover new 
applications for existing materials and new or 
improved materials. 

Solid Fuel Ignition and 
Extinction (SoFIE) 
A hardware insert for the Combustion Integrated 
Rack (CIR) that will enable a wide range of 
solid-material combustion and fire-suppression 
studies, providing common infrastructure 
including sample holders, flow control, test 
sections, external radiant heaters, igniters, and 
diagnostics for multiple investigations. 

ElectroHydroDynamic (EHD) 
Will be a new way to remove heat from 
electronics with its lightweight electric field 
pumping action with the benefits of low power 
and no moving parts. 

BEYOND LOW-EARTH ORBIT 

Lunar Explorer Instrument for 
Space Biology Applications 
CP-22 (LEIA) 
Biological research using autonomous, radiation-
tolerant research hardware, compatible with a wide 
range of flight opportunities. 

NOTE: Sponsored by NASA Exploration Science 
Strategy and Integration Office (ESSIO) 

Artemis 
Developing research capabilities to conduct 
experiments in lunar orbit and on the surface 
of the Moon. 

Pore Formation and Mobility 
Investigation (PFMI) 
A facility that will be used to study the 
fundamental phenomena responsible for the 
formation of certain classes of defects in different 
materials. 

Zero Boil-Off Tank (ZBOT) 
Hardware within the Microgravity Science Glovebox 
(MSG). Will study the effects of heat flux, fill level, 
and mixing on thermal stratification, pressurization 
and pressure control. 

Advanced Combustion via 
Microgravity Experiments 
(ACME) 
ACME was focused on advanced combustion 
technology via fundamental microgravity research 
with the primary goal to improve efficiency and 
reduce pollutant emission in practical terrestrial 
combustion. 

Light Microscopy Module (LMM) 
A modified commercial, highly flexible, state-of-the-
art light imaging microscope facility that provided 
researchers with powerful diagnostic hardware and 
software aboard the space station. 
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Twitter: @NASASpaceSci 

https://science.nasa.gov/biological-physical
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