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Goals of Project

o Study the structure and morphology of galaxies like
our own Milky Way and also to understand star
formation

e Creation and Evolution of Galaxies

» Analyze data collected on galaxies at various
wavelengths using different filters

o Study galaxies at High Resolution
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Specific Goals
of the Project

e Combine high resolution infrared images

from the CATS with the optical COMBO-17
dataset

 Produce a catalog of the 20 NGS from
CATS that contains the COMBO-17
Information of the surrounding galaxies




« COMBO-17 information allows us to have general knowledge of the
age, distance, total luminosity, and types of stars of the galaxy

o CATS information allows us to study the substructure of the
galaxies because of AO



Process

« \Wrote a python program to search the database to list all
objects from the COMBO-17 within +/- 35” area within
each of the 20 NGS’s from he CATS (1°=3600 arc seconds(”) )

Created a catalog of the output in an excel workbook with
all the information from the COMBO-17 survey on each
galaxy within that area of each NGS
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Process

IDL programs used to ...

 graph color vs. color diagrams and color vs. red
shift diagrams using the magnitudes from the

different filters used by the COMBO-17 survey
(color i.e. B-R)

o create a 7/0”x70” fits image containing each NGS
and Its surrounding galaxies
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e create 5” x 5” fits image of each galaxy




RESULTS: Excel Catalog
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Ready

Example of output in excel of the COMBO-17 information on
objects found around NGS 7 from the CATS list

1518 galaxies found to be studied in all




Radius vs. Brightness

radius vs. mR

« According to the graph,
roughly, the brighter the
star, the farther you must
go before observing a
galaxy

Radius Is the distance to
the first galaxy detected
from the NGS

brighter

The lower the magnitude the
brighter the object




RESULTS

One example of ...
e Color vs. Redshift

e Color vs. Color
e Magnitude vs. Radius

Smaller the magnitude the brighter
the object

B - R <0 — more blue
B- R=0-— nocolor

B- R>0— more red




RESULTS

o 70” x 70” image of a star as seen through the U-band
filter

* From the optical view you see galaxies with little to no
detail




RESULTSI5” x 5” prints of galaxy

Two galaxies
possibly

merging ... e *

HST WFEC2 Optical CATS Infrared

Combining information ...
* COMBO-17vyieldsaz=0.858 =  The light travel time is 7.1 Gyr
It is now 13.7 Gyr since the Big Bang
. The age at z = 0.858 is 6.6 Gyr
» Merge quickly with its neighboring galaxy which is within 30,000 light years

» \We are observing it at a time when our Galaxy is 1/3 as old



Conclusion

» Successful completion of catalog with information on
all galaxies within a 70” x 70" area of the CATS list of
20 NGS’s to help match field of views between the
optical and infrared observations

Images of each NGS and its field of view as well as
Images of each galaxy around it to aid astronomers
observations

« Ability to combine the COMBO-17 optical
Information from the catalog with the infrared images
captured to study the different galaxies similar to our
own as a function of time and eventually be able to
create a history of galaxy evolution
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