ASTR 3520

Astronomical Observations and Instrumentation II: Spectroscopy
Fall 2007
                                                              Lab 2:

Due: 30 September 2008 (Tuesday in lab)
Purpose:

In this lab, you will be asked to take spectra with the 24” SBO spectrograph.     The goal is to obtain descent high signal-to-noise spectra of stars having a variety of properties.   One of the stars, Vega, will be used for “spectral flat-fielding” the other spectra.  The data resulting from this exercise will be shared by all of the students.

Since there are only six students, please self-organize into three groups of two students per group.   Each group should obtain spectra of at least two of the target stars.    You can also self-organize which nights you with to use on the 24” for this project.

Obtain a set of well-exposed spectra, including calibration lamp exposures and dark frames having exposure times identical to your stellar spectra.  You will have to select the star, wavelength range, and will have to obtain some test exposures to determine the correct exposure times for your spectra.    

Observe three adjacent wavelength ranges to cover about 1,500 Angstroms of the spectrum from about 5,000 Angstroms to about 7,000 A.   This includes the yellow and red parts of the spectrum, including Ha where the QE of the CCD is best.   Be sure that the 6563 A Ha line is well away from the edge of the spectra. 

Collect you calibration lamp, dark frame, and science data, and place them in a directory on COSMOS for future reductions.  

Turn-in a description of your observing session, log sheets detailing the exposures you took, and a summary of the data that you acquired.  

Targets:

Vega (in Lyra).    This is spectra type A0, served as the basis for the stellar magnitude system (its m(l) = 0 at all l by definition.

Albireo (in Cygnus).  Put both members of this binary on the slit.

HD 192183 (in Cygnus): The central star that ejected the nebula you reduced for Lab 1. NGC 6888. 

   This is dim and will require long, guided exposures.  Use a finder chart to verify you have the correct star.  There is a second star of comparable brightness in the field;  get both on the slit.

Do only the part of the spectrum centered on H-alpha.  

g-Cass:  A Be emission line-star.

Antares (a Sco).  A red supergiant.

P-Cygni:  A mass losing supergiant.  This is about mV ~ 5 and will require long exposures.

Do only the part of the spectrum centered on H-alpha.  

Jupiter:  This planet is now available.  I want to see if we can (a) detect the [SII] ll 6717/6731 A emission from the Io plasma torus, (b) measure the Doppler shifts associated with Jupiter’s rotation, and (c) measure the orbital velocity of Io.      So. Set the central wavelength to  around  6,600 A, dial-in the narrowest slit, rotate the spectrograph slit so it is east-west and has Io on it as well as the disk of Jupiter (have the slit fall on its equator), focus the collimator, take comp lamps and expose. 

Note:   We discovered last night that the collimator may need to be re-focused for each grating tilt.

Until proven otherwise, assume this is the case.  Thus, observe all targets with a given grating tilt.

The observing sequence should be …..

Set grating angle, focus collimator, go to source 1, take comp, take 3 spectra, take comp, go to source 2, take comp, take 3 spectra, take comp,   go to source 3, …. Etc.   Then take darks as needed after observing is finished.

Please log the following:

Airmass (or zenith distance), target name, observation number (file name), exposure time, time, ambient T, CCD T, collimator focus,  telescope focus,  approximate slit orientation.

Analysis of focus positions (determined using comp lamps) as functions of ambient temperature and grating tilt will help us to develop focus curves based on these parameters.  In the future, these curves may make observing more efficient. 
