
Astronomy 130 Assignment 6
Due Tuesday May 25, 2010

The purpose of this week’s lab is to estimate the mass of the supermassive black
hole at the center of our Milky Way Galaxy. The panels on the left show infrared
images taken between 1990 and 2001. You need to measure the proper motion of the
S2 star, shown as a cross with a circle, as the star goes around the central massive
black hole Sgr A*, shown as a red cross. In each image, the S2 star is labeled in
both red and green. The red marker shows the reference location from 1990 and
the green marker shows the location of the star in later years (shown under each
thumbnail). You will note that the S2 star moves across the plane of the sky and
you need to measure the angular distance between the red and green crosses. You
need to do the following:

1) Click on the ? button toggles description of each button which appears if you
hover your mouse over a button in the tool.

2) Click the Zoom In Button (the green + to the right of the thumbnail image
at the bottom) to enlarge the top image as much as possible.

3) Click the Ruler Mode Button to measure angular distances

4) Find the separation between the 1990 position of S2 (red cross with a circle)
and measured position S2 at a later date (green cross with a circle).

5) Click the Plot button

5) Click the Plot button

6) Repeat the same measurement for years 1991 up until 2000

7) Click on Fit. You should get the slope in terms of arcsecond per year. This is
called the proper motion of S2 star or the motion of the star projected on the plane
of the sky.

8) Convert the slope to km/s assuming that 1 arcsecond corresponds to 0.04 pc.
It is assumed that the distance to the Galactic center is 8.5 kpc.

9) Using Kepler’s Law, measure the mass of the black hole with the assumption
that the average distance between S2 and Sgr A* is 0.01 pc.

10) Print the plot with the calculation of the estimated mass and bring it to
class.


