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Last Mission to Hubble: In the spring of 2009, NASA sent a shuttle crew on a risky mission to service the Hubble Space Telescope for the final time. Hubble has enthralled scientists and the public by capturing deep views of the cosmos and a wealth of data from distant galaxies. It has helped lead the search for alien planets and is a key tool in the quest to investigate and map the universe’s mysterious dark matter. The astronaut servicing team had to carry out the first-ever in-space repairs of Hubble’s defective instruments, a task that required ingenious engineering fixes and the most intensive NASA spacewalks ever. From training to launch, NOVA presents the inside story of the mission and the extraordinary challenges faced by the rescue crew.
Mind Over Memory: Recently, the most studied patient in medical history passed away. “H.M.” (as he was known in life) or Henry Molaison, spent a large part of his life unable to form new memories. Henry suffered from severe epilepsy that led him to seek a highly risky treatment that involved removing a large chunk of his brain. The procedure effectively fixed his epilepsy, but left him with severe memory impairment; he couldn’t remember anything that happened more than a few minutes prior. While he was alive, Henry allowed dozens of researchers to question and test him in order to further the scientific understanding of memory. One of the first to interview him after his ill-fated surgery was Brenda Milner at the Montreal Neurological Institute. By giving Henry a complicated drawing task, Dr. Milner was able to prove that while Henry’s conscious memory was impaired, his subconscious memory (i.e. the part involved in things like motor skills) was fully intact.

Henry’s brain is now being studied to try to understand more about the link between brain structure and memory. Researchers at UCSD are slicing up the brain and scanning the pieces to recreate a 3D clickable map (much like Google Earth) that they plan to publish on the Web with full, free access to all. This map will help researchers understand the physiology of Henry’s brain as it applies to what was learned about his behavior over his lifetime.  

Researchers at UCLA are doing further research on memory by pinning down in the brain exactly where a memory is formed. Scientists often insert electrodes into epileptic patients’ brain to help with their seizures. Piggy-backing on this procedure, the researchers also decided to try to record where memories are formed. By asking patients to recall characters they’d seen on television segments they’d been shown, the researchers found that they could predict the exact neurons that fired in response to recalling a memory. This work, along with the work on Henry’s brain, is helping to create the most detailed map yet of memory in the brain. And this could have serious implications for diseases involving memory, such as Alzheimer’s and post-traumatic stress disorder.

Earthquakes in the Heartland: Some of the most dramatic earthquakes to strike North America haven’t been in California or Alaska — they’ve hit in the heart of the country, an area centered on New Madrid, Missouri. In 1811 and 1812, a powerful string of earthquakes struck New Madrid with such force that they shifted the course of the Mississippi river and created a new lake, the Reelfoot Lake, in Tennessee. The quakes were felt in Canada and rang church bells in Boston. But were these earthquakes freak events or could another chain of quakes strike near New Madrid? Using new data from cave stalagmites and the Mississippi riverbed, scientists are converging on a startling new understanding of how and why earthquakes strike in the heartland.

Neurosurgeon Alfredo Quiñones-Hinojosa (profile): It’s been two decades since Alfredo Quiñones-Hinojosa jumped the border fence separating Mexico and the U.S. and established himself as a farm worker in southern California. His goal: to earn enough to feed his family. Today, he’s achieved considerably more. “Dr. Q,” as his patients and students know him, is an assistant professor of neurosurgery and oncology at Johns Hopkins University, where he is in hot pursuit of a breakthrough in the treatment of brain cancer. By day, he operates on tricky brain cancer cases. By night, he researches how tumors grow and migrate. The extraordinary journey is straight out of a storybook — or a storyboard, since Hollywood is interested in making a movie about him. NOVA scienceNOW visits the energetic young brain surgeon at work and at home to reveal a personal story that is both moving and full of remarkable achievement.

