BCAT-3 weekly report (6 April 2004) for collected highlights.

Astronaut Mike Foale pursues the critical point with cat-like stealth and determination.

On April 5, 2004, astronaut Mike Foale aboard the International Space Station (ISS) completed photography session 6 for the BCAT-3 microgravity experiment.  This is one of three photography sessions that he has added in pursuit of science.  For samples 1 through 6 (samples of scientists David Weitz and Peter Lu at Harvard) Figure 1 shows a plot tracking the size of the colloid-rich and colloid poor parts of each sample as it phase separates.  This data tracks the rapid phase separation behavior that occurred faster than one would expect from ground-based research where gravity is present to mask the effects being observed on the ISS.  This quickly changing dynamic data will help determine the boundary conditions for future models of critical behavior.  The present observations also include a determination of the shape of the interface and which part of the sample wets the cell.   The long term observation of which samples phase separate will allow us to precisely determine the critical point of this colloidal mixture.
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Figure 1.

Figure 2 shows the photographic evolution of samples 1 through 6 for the first four photography sessions that followed the homogenization of these samples.

Those colloidal / polymer mixtures near the critical point are already starting to phase separate into two components, a colloid‑rich phase (blue) and a colloid‑poor phase (black).  The BCAT-3 scientists from Harvard continue to be excited by quality of the early results.  The six near critical point samples that are being photographed bracket the critical point; so only some of these samples are expected to separate into two components, as observed.  The critical point is a unique point where a liquid and gas are no longer distinguishable and phase separation cannot be studied for these samples on earth because gravity introduces sedimentation.  The BCAT-3 experiment on ISS can thus allow critical exponents to be measured, allowing theorists to put experimentally determined parameters into their models.

Sample 10 of the surface crystallization samples 8 through 10 (samples of scientists Arjun Yodh and Jian Zhang at U. Penn.) on BCAT-3 may be showing hints of developing surface crystals; future photo sessions are scheduled that will be able to confirm this.

More details about why BCAT-3 is so significant and exciting can be found on the world-wide-web at http://exploration.grc.nasa.gov/bcat3_iss.html.
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Figure 2.

