
Homework – and other housekeeping ma4ers 

•  Homework is due at 3:30PM Wednesday (of the week 
following a class) instead of Monday. 

•  Turn in to the Astronomy Mail Room (CSS 1204) that closes at 
4:30.  

•  AlternaDvely, turn in to us in our office or in class. 
•  Homework will be returned the following Monday (two 

weeks aIer it is handed out), so late homework (with a 20%/
day penalty) must be in before class on that day. 

•  The lowest HW score will be dropped. 
•  HW soluDons will be posted on the website aIer all of the 

assignments are completed. 
•  This informaDon is on the updated syllabus – see e‐mail 

a4achment, class website. 
•  The website also has all lecture notes, labs, and assignments. 



High Energy Databases and Catalogs 



 Accessing Public Data on the Web 

•  Sources: facility/mission sites, dedicated 
archives, links from electronic journal arDcles 

•  Content: raw and/or processed data, auxiliary 
data (e.g., calibraDon), reducDon and analysis 
tools, data products (images, spectra), 
catalogs 



 Accessing Public Data on the Web 

    Usage:  
(1) Read documentaDon (manuals, help files, 

      tutorials). 

(2) IdenDfy the object(s) or region(s) of interest. 

(3) ID the type of data required (including   

     wavelength regime). 

(4) Download what you need. 



NASA/IPAC Extragalac<c 
Database (NED) 

NED is build around a master list of extragalac9c objects 
searchable by name or region. Collected are… 

•   Source names 
•   PosiDons and their Coordinates 
•   RedshiIs and radial velociDes 
•   OpDcal diameters and magnitudes 
•   Images from (ground‐based) opDcal and IR all‐sky   
      surveys 
•   Spectra 
•   Bibliographic references 

NED is a good starDng point if one is interested in a  
parDcular extragalacDc object. 





NASA/IPAC Extragalac<c 
Database (NED) 

    NED has five broad secDons 
•   Objects 
•   Data 
•   Literature 
•   Tools 
•   Info – check out the intro, FAQ, overview 



NASA/IPAC Extragalac<c 
Database (NED) 

    In addiDon to “staDc” data, NED also provides 
•   Calculators and other tools. 
•   Coordinate transformaDons 
•   ExDncDon calculator 
•   Cosmology calculators 
•   Plodng tools 
•   Batch jobs 
•   Much more… 





Re‐analysis ‐‐ new methods, calibraDon 
New focus  ‐‐  
•  part of a uniform sample  
•  look for some new phenomenon discovered elsewhere 
•  look for variability compared to data elsewhen 
•  look for counterparts to sources at other wavelengths 

Data “Archives” 
•  Sites where data are stored are someDmes called archives. 
•  OIen, aIer some proprietary period (say, one year) the   
   data become publicly accessible, and may be downloaded. 

Why analyze archival data? 



QuesDons to Consider 

•  What documentaDon is available? 
•  What files do I need? 
•  Is the data preprocessed? 
•  Is the data calibrated? 
•  What format is the data in? 
•  What soIware do I need to use the data? 
•  Who do I acknowledge when I publish the data? 



High Energy Astrophysics Science 
Archive Research Center (HEASARC)  

Access to 
other 
NASA 
archives, 
such as 
NED 



The interface to the  HEASARC archive 
Is called Browse. 

One  commonly searches by object 
name or posiDon. One may specify 
a search radius, as well as the  
missions and catalogs to be queried. 



If no mission or catalog is selected, one gets a list of all of the 
possible selecDons with entries located on the sky within the 
search radius. From among these, we choose to view the table 
of observaDons from the   X‐ray Observatory. 



This returns one table ‐‐ the master database of all completed 
and planned Chandra observaDons ‐‐ in this instance, which 
leads us to… 



…the list of  observaDons, from which we select the longest and most recently archived 
observaDon 

These are 
available 



We can now preview the data and retrieve the requested FITS files…. 



…and create a single tarfile containing all of these files.  



The tarfile with the requested data is now available for downloading. 



loew% tar ‐xvf w3browse‐172321.tar 
9517/primary/acisf09517N001_cntr_img2.fits.gz 
loew% mv 9517/primary/acisf09517N001_cntr_img2.fits.gz . 
loew% ls 9517 
primary 
loew% ls 9517/primary 
loew% rm ‐r ‐i 9517 
examine files in directory 9517? y 
examine files in directory 9517/primary? y 
remove 9517/primary? y 
remove 9517? Y 
loew% ls 9517 
ls: 9517: No such file or directory 
loew% rm ‐i w3browse‐172321.tar 
remove w3browse‐172321.tar? y 
loew% gunzip acisf09517N001_cntr_img2.fits.gz 
loew% ls *.fits 
acisf09517N001_cntr_img2.fits 
ds9 acisf09517N001_cntr_img2.fits & 

In the directory where the data was downloaded (here `` loew’’), unpack the tarfile. 
Move the image fits file back to the original directory and uncompress it, dele@ng unneeded  
subdirectories. (Alterna@vely, cd 9517/primary, and work in that directory). 

Steps leading from the 
download to opening 
the image FITS file with 
ds9 ‐‐ a combinaDon of 
UNIX pracDce and 
“Ddying” up. 



Overlaying X‐ray contours on an  
op@cal image – step‐by‐step 

See, also, h4p://cxc.harvard.edu/ciao/threads/ds9/. 
(which has a link to ds9 manuals) 



Chandra X‐ray image of the NGC 5813 ellipDcal galaxy 



zoom to fit 



 rescale colors using zscale 



change color 



smooth [analysis –> smooth parameters] 



rescale colors 



x‐ray contours [analysis –> contour parameters]  
save  these in a  file [analysis –> contour parameters –> file –> save 
contours]  



Load DSS opDcal image [analysis –> image  
servers –> STSCI‐DSS I/II] (automaDcally Dled) 



rescale colors in opDcal image 



WCS‐align images  
[Frame –> Match Frames –> WCS] 



rescale colors in opDcal image 



overlay opDcal contours on opDcal image 



clear opDcal contours 



overlay x‐ray contours on opDcal image  
[analysis –> contour parameters –> file –> load contours] 



A Quick Look at Regions and Catalogs in DS9 



The frame with the smoothed X‐ray image, 
contours cleared. 



Place a circle (the default region shape) around a point source. 
Adjust the center and radius (to 10’’), and express these in 
sexagesimal WCS coordinates [region –> get informa9on]. 



save  these in a  file [region –> save regions], and then remove 
from the image [region –> delete all regions] 



Reload the saved region [region –> load regions] 



Overplot source posiDons retrieved from the FIRST radio 
survey, using blue cross point symbols [analysis –> catalogs 
–> radio –> first survey]  


