Homework Task
Study the image of the Kepler supernova remnant, including the information provided on the image and read more about it below. Then answer the questions using all this information. 

How the image was obtained

The ROSAT satellite has a high resolution x-ray sensor, used to image astronomical objects at x-ray wavelengths. The remains of some exploding stars emit x-rays. A supernova is one kind of exploding star. The image shows the Kepler supernova remnant.

The high resolution x-ray imaging sensor on board ROSAT scans an object on a square grid of 8192 pixels by 8192 pixels. Pixel scales 0–8000 are shown at the sides of the image. Each pixel is an x-ray sensitive element which can record the arrival of any number of x-ray 'hits' (photons) from zero to 4095 (4096 possible values altogether). So the image consists of all these pixels, each storing an x-ray brightness on a scale 0–4095.

1.
How is the image different from a photograph? 

2.
Why could the raw data not have been obtained from a ground-based sensor?

3.
How many pixels are there altogether in the image?

4.
How many bits of information are needed to store 4096 values? 

5.
How many bytes of information are needed to store 4096 values? 

6.
How many bytes of information are needed to store the whole image?

7.
Look up the exposure time on the image. Convert to hours.

8.
Look at the scale which converts numbers of x-ray hits to false colours. Where is the remnant emitting most x-rays?

9.
Very hot gases can emit x-rays. Where is the object likely to be hottest?

10.
Over what range is the scale converting numbers of x-ray hits to colours linear (i.e. changing in equal steps)? Where is it not linear?

11.
Use the pixel scales at the sides of the image to estimate the width of the white central region in pixels.

12.
From the angular scales at the sides of the image, it is possible to estimate that the white central region is about 3 minutes of arc across (1 minute of arc = 1 / 60°). If the object is 10000 light years away, what is the width in light years of the central white region?

