SDO Reveals Details on the Surface of the Sun 153

On April 21, 2010 NASA's Solar Dynamics Observatory released its much-
awaited ‘First Light’ images of the Sun. The image above shows a full-disk, multi-
wavelength, extreme ultraviolet image of the sun taken by SDO on March 30,
2010. False colors trace different gas temperatures. Black indicates very low
temperatures near 10,000 K close to the solar surface (photosphere). Reds are
relatively cool plasma heated to 60,000 Kelvin (100,000 F); blues, greens and
white are hotter plasma with temperatures greater than 1 million Kelvin
(2,000,000 F).

Problem 1 — The radius of the sun is 690,000 kilometers. Using a millimeter ruler,
what is the scale of these images in kilometers/millimeter?

Problem 2 — What are the smallest features you can find on this image, and how
large are they in kilometers, and in comparison to Earth if the radius of Earth is
6378 kilometers?

Problem 3 — Where is the coolest gas (coronal holes), and the hottest gas (micro
flares), located in this image?
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Answer Key 153

Problem 1 — The radius of the sun is 690,000 kilometers. Using a millimeter ruler,
what is the scale of these images in kilometers/millimeter?

Answer: The diameter of the Sun is 98 millimeters, so the scale is 1,380,000 km/98
mm = 14,000 km/mm.

Problem 2 — What are the smallest features you can find on this image, and how large
are they in kilometers, and in comparison to Earth if the radius of Earth is 6378
kilometers?

Answer: Students should see numerous bright points freckling the surface, the
smallest of these are about 0.5 mm across or 7,000 km. This is slightly larger
than %2 the diameter of Earth.

Problem 3 — Where is the coolest gas (coronal holes), and the hottest gas (micro
flares), located in this image?

Answer: There are large irregular blotches all across the disk of the sun that are
dark blue-black. These are regions where thee is little of the hot coronal gas and
only the ‘cold’ photosphere can be seen. The hottest gas seems to reside in the
corona, and in the very small point-like ‘microflare’ regions that are generally no
larger than the size of Earth.

Note: Microflares were first observed, clearly, by the Hinode satellite between 2007-
2009. Some solar physicists believe that these microflares, which erupt violently, are
ejecting hot plasma that eventually ends up in the corona to replenish it. Because the
corona never disappears, these microflares happen all the time no matter what part of
the sunspot cycle is occurring.
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