Multiple barriers to successful Mars colonization- Radiation, Solar Flares, Energy/Fuel, Water/Agriculture
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So Far Away The Apollo astronauts could fly to the moon in just a few days, but a trip to Mars would take anywhere between six to nine months. With the distance between Mars and Earth varying between 35 million miles and 249 million miles due to their elliptical orbits, there’s only a small window available when the two are ideally aligned for space travel. That makes logistics much trickier. With lunar exploration, “there’s always the prospect of rescue or provisioning or supply from Earth or from a midway space station,” said Alice Gorman, an associate professor at Flinders University in Adelaide and a member of the advisory council of the Space Industry Association of Australia. “That’s not going to be the case for Mars.” Solar Killers A long flight would expose humans to one of space travel’s biggest terrors: solar flares. The most powerful type of explosion in the solar system, a flare is the equivalent of 100 million hydrogen bombs. The Earth’s magnetic field can shield astronauts in orbit, but a deep-space traveler hit by such radiation would not be able to survive more than a few days. “It’s a very gruesome way to die,” said Lewis Dartnell, a professor and specialist in astrobiology in the Department of Life Sciences at the University of Westminster in London. He does research linked to life on Mars. The Apollo program didn’t address this issue, choosing instead to take the chance that the few days of a lunar mission wouldn’t coincide with a solar event. It would be a different story for multi-month trips to Mars. Water tanks onboard the spacecraft could act as shields if positioned properly, said Dartnell, so in the event of a flare, travelers could retreat to the spacecraft’s version of a panic room surrounded by water tanks. The problem is detecting activity on the Sun, especially on the side not facing the Earth. “How can we make our space weather prediction good enough that we can give the crew notice?” he said. “We don’t have established capacity to observe the Sun from different angles for tracking solar storms.” Radiation isn’t just a problem en route. Mars has a much thinner atmosphere than Earth and doesn’t have a global magnetic shield, so humans on the planet’s surface would be at risk of exposure to solar and cosmic radiation. Moreover, the surface itself is largely dust, and massive storms can create dust clouds that block out the Sun, said Nilton Renno, a professor at the University of Michigan whose research interests include astrobiology. During such a storm, “it’s almost like midnight on the surface of Mars for two months,” Renno said. “If you are there with solar panels for power, you very likely don’t survive. You don’t have enough energy to keep things warm enough.” One solution would be for humans to use that dust to protect themselves, lining shelters with sandbags filled with Martian soil that could block out radiation, said Joseph Michalski, an associate professor who explores the habitability of Mars at the University of Hong Kong. Humans could also return to their cave-dwelling roots by finding temporary shelter in some of the planet’s many lava tubes, large caverns from ancient times when Mars had volcanic activity. Food, Water and Oxygen In “The Martian” -- the 2015 Hollywood blockbuster -- Matt Damon’s stranded astronaut grew potatoes by fertilizing the planet’s soil with his own feces. Elisabeth Hausrath, an associate professor at the University of Nevada, Las Vegas, has more modest farming ambitions. For the past year and a half, NASA has been supporting her research into growing snow algae, a type that’s common in the Nevada desert and other high-altitude, low-nutrient environments on Earth, in conditions mimicking those of Mars. “They’ve been growing great,” she said. The idea is that the algae could grow in greenhouses made of flexible material similar to that of a space suit. Growing algae in such conditions could not only create a source of food but also produce oxygen. The research is still in its early stages. Scientists also still need to resolve how humans could get enough water to survive on Mars. The planet does have some sub-surface ice that could be water sources and a future Mars mission will need to use radar to map its distribution, said Victoria Hamilton, a planetary geologist at the Southwest Research Institute in Boulder, Colorado. “Once you know where the ice is, those are locations where you might send humans,” she said. Getting Back Home Unless everyone signs up for a one-way trip, humans traveling to Mars will need to take a rocket back to Earth. Figuring out how to get fuel to power that spacecraft back into space is the biggest technological hurdle would-be Mars explorers face, said Michalski. “It’s not the case that we would bring the rocket fuel with us,” he said. “It’s just too heavy.” 
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