BCAT-3 Status November 11, 2004 - A 22-carat Experiment

[image: image1.emf][image: image2.emf]What’s up Doc?  This question seemed perfectly phrased coming from my 5-year old who likes watching Bugs Bunny cartoons.  I can simply hand her a carrot and a smile and she’s hoppy.  Yet, you and I might expect a more detailed answer to this question, especially if the answer comes from Dr. Leroy Chiao, an astronaut presently working onboard the International Space Station (ISS).  From the way Dr. Chiao effortlessly flies across the Space Station laboratory, where the effects of gravity are removed, you could surmise that the answer to “What’s up Doc?” can take any direction he chooses.  From the Figures above we can see what he’s up to, he’s running the BCAT-3 experiment.  Figure 1 shows Doc Chiao using his photography prowess to take a series of pictures of the samples in this microgravity Space Station experiment.  Before these samples are photographed, they are first mixed by repeatedly moving a magnet ‘up’ and ‘down’ outside the sample holder; and as can be surmised from Figure 2, this movement is coupled with the movement of a small white magnet in the nearby sample cells.  The result is that the contents of each sample cell are homogenized (become uniform) before Leroy begins photographing them as they age.  These photographs permit scientists (David Weitz and Peter Lu at Harvard and Arjun Yodh and Jian Zhang at U. Penn) to record the process and speed with which Nature orders the contents in each sample cell.  Results from recent work with the BCAT-3 experiment can be found at: http://exploration.grc.nasa.gov/bcat3_iss.html.  New results that track the rate with which Nature changes disorder back to order are being recorded at this time (November 2004).  This transition from disorder to order occurs because the individual atoms and molecules that make up the sample have more freedom to move about when the total sample is more ordered.  Their temperature causes them to bang (push) on each other until they are each as far apart from each other as they can be; they have thus maximized their individual freedom and an ordered structure results.  For some of the BCAT-3 samples, this results in a separation of the sample into two phases; while other types of samples in this experiment order by forming crystals.  This understanding of fundamental science, enabled by experiments in microgravity, says much about the formation of the world around us.
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Figure 2.  BCAT-3 samples being homogenized prior to a new round of sample photographs.
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Figure 1.  Astronaut Leroy Chiao photographing sample number one in the BCAT-3 experiment module.











