
AST443/PHY517
Data Analysis Project

The file rccd190710.0093.fits.gz in uhura:/home/fwalter/AST443 is an I-band
CCD image of an approximately 6x6 arcmin field surrounding the Nova V612 Sct.
Figure 1 shows the image you are to analyze, with 6 stars marked. Stars A through
E are comparison stars in the field. Object N is the nova.

The image has already been bias-subtracted and flat-fielded. Your data analysis
project is to write code, in a language of your choice, to:

1. Determine the plate scale of the image and the position of the nova, and

2. Estimate the I-band magnitude of the nova in this image.

For 1.) you will need to measure the X,Y coordinates of all the objects. De-
termine the plate scale in arcsec/pixel. The right ascension and declinations are
given in the table. Convert X,Y to α, δ. You will not need to assume tangent plane
geometry - assume the sky is flat on this scale.

For 2.) you will need to measure the instrumental magnitudes of the 5 compari-
son stars and the nova, and determine the zero-point correction. Use the zero-point
correction to convert the instrumental magnitude of the nova to a true magnitude.
Do you need to know the length of the exposure (which is in the FITS header)?

For both parts, do a proper error analysis.
Please turn in your code along with your answers.

For PHY517, or extra credit for AST 443:

1. Assume tangent plane geometry (see the Spherical Geometry presentation)
and redo part 1. Assume that the nova is at the tangent point. Does it make
any difference? If so, how much. Be sure to take into account the uncertainties
in your positional measurements.

2. Estimate the seeing.

Table 1: Comparison Star Information
Star RA Dec I magnitude

A 18 31 49.817 -14 19 9.10 10.66 ±0.01
B 18 31 38.266 -14 19 52.22 10.34 ±0.01
C 18 31 38.663 -14 21 33.03 9.72 ±0.03
D 18 31 45.059 -14 18 8.24 10.87 ±0.01
E 18 31 44.168 -14 18 34.48 13.25 ±0.01
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Figure 1: The annotated image you are to analyze. N marks the nova; stars A
through E are comparison stars, with known information in Table 1.
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