
Abstract
 An important clue to the physics of galaxy formation is that galaxies in dense groups 

tend to lack loose gas, including the huge clouds of atomic hydrogen that surround most 

isolated galaxies. As part of an NSF consortium, we are testing the hypothesis that this gas 

is missing because it has turned into stars, as opposed to being stripped out by tidal forces 

or a hot intragroup plasma.  This summer, our team at Skidmore has developed a procedure 

and accompanying Interactive Data Language (IDL) application to scan known or suspected 

groups of galaxies. The application reads from the Arecibo General Catalog (AGC), auto-

matically queries the online Sloan Digital Sky Survey (SDSS) catalog, selects galaxies for 

group membership, and calculates the local density near each galaxy.   

 Background
 

The ALFALFA Undergraduate Team uses the 300-meter radio telescope Arecibo, Puerto 

Rico in conjuction with a seven pixel radio receiver called ALFA that reads in 21 cm radia-

tion, the color of monatomic hydrogen.  The observations are done as a blind drift survey 

to ensure even sampling, meaning that the telescope is stationary but constantly recording 

as the sky passes overhead. The observed data are useful because hydrogen is what stars 

form from, and is key to understanding the formation of different galaxy types. 

 

 

The evolution of a galaxy is largely dependent on its interactions with the surrounding envi-

ronment, such as tidal stripping, ram pressure stripping, and “harassment.” Tidal stripping 

and harassment are gravitational interactions between different galaxies, the difference be-

tween them being the speed and proximity of the galaxies. For tidal stripping to be domi-

nant, the interaction must be slow and close so that gas can fall out of one galaxy into the 

other.  In the case of harassment, the gas in a galaxies is jostled by brief, repeated tugs by 

passing galaxies, which can also trigger star formation.  Ram pressure stripping occurs 

when a galaxy comes careening through a group center. Though we often think of outer 

space as a nearly perfect vacuum, there is disperse intergalactic gas that varies wildly in 

density from near vacuum in large voids to a comparably dense and hot galactic plasma 

that fills the intragroup space. When the stray galaxy plunges through this intragroup gas 

the its gas can be ripped out or compressed and gravitation can cause star formation.  By 

comparing the amount of gas and star formation in galaxies that are in different envi-

ronemnts, we can determine the dominant mechanism for the loss of gas.   

 Our descripion of the environment is based on a statistical analysis of relative galaxy po-

sitions in terms of Right Ascension (East/West position), Declination (North/South position), 
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What Our Program Does

1. Reads user input for range on the sky as well as the center of the group in       

Right Ascension (RA), Declination (Dec), and redshift. 

2. Reads and stores information about the relevant galaxies from the SDSS and  AGC catalogs. 

3. Determines which range of redshift to include. 
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the center, we sort the remaining galaxies by how 

different their redshifts are from the central redshift.  
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of redshifts for galaxies as close or closer to the 

average redshift.  

�‡ Looking at this trend as whole, non-random   

clustering would increase slowly, as there would not 

be a wide spread in the data. However, in a random 

data set the standard deviation should rise quickly.

�‡ We choose the boundary to be where the standard 

deviation sharply increases, as that indicates a  

transfer from clustered points to random points, or 

‘in group’ to ‘out of group’.

�‡ We determine the boundary by comparing the   

derivative with its cumulative average

4.  Determines the range of sky (RA and Dec) 
to include. 

�‡ We group galaxies into consecutive    
overlapping rings that are five galaxies thick.

�‡����We compare the difference of number   
densities of these rings to a previously    
calculated baseline for the region

�‡ When the signal stabilizes for five     
consecutive galaxies we determine it to be 
random data

�‡ We select the last non-random galaxy and 
the calculated edge of the group is tagged

A Sense of Scale
 The nearest group (NGC 5846) emitted the light we detect today around 78 million years 
ago, when ant life first emerged on earth. The furthest group (a2063) emitted roughly 480 
million years ago when the first bones were evolving.
 The time for light to travel from one side of a group to another averages around eleven 
times longer than modern man has existed.
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Given a center and a window size the program finds all of the galaxies within the 
range and selects group members around the center.  The program then presents 
you with an in-fall diagram, a redshift histogram, a cone plot, and skymap in order 
to give a detailed look at the environment of the group and its members.  Finally, 
the program saves a text file of all of the galaxies it looked at and denotes the 
ones in the group and the ones out of the group as well as a local density calcula-
tion for each galaxy.

The next step in this project is using the program to look at many known galactic 

groups and gather information on their star formation properties and spectral 

makeup.  We will compare star formation and gas content in different galaxies, 
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group.  It is our expectation that we will see more free gas in less dense regions. 

We expect more star formation in the regions near group boundaries where the 

galaxies begin to experience more interactions.
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