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Topic: Video Tutorial Part 3

Create combined science image without cosmic rays.

N Points, Ideas, Thoughts

Research Notes

What are we doing today?

® Main point: Combine three science images into

one,
e “frills” points:
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to get rid of cosmic ray hits.
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® We are working on
“Quasar 103” (gsol03)
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Review of the past steps

The aim of this project is to reduce and analyze

spectroscopy data from the NOT telescope.

It is an open

science tutorial where I hope to demystify science
project work to the general public (Tutorial 1).
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What did we do last time?
® We downloaded the data from the NOT archive.
(Tutorial 1)
® We focused on the observations from one night and
sifted through the files of that night. (Tutorial
2)

What am T trving to do now?

For Quasar 103, 4 exposures
were obtained, but only 3

Revitew—tire “SuuuuaJ__y" of—tire J:JJ_U\/‘C\JHAJ_‘C luk_d. had 1800s exposure time. The
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and will not be used at this
point.

Information on procedures and working flow
It is good to learn from other people.
® FExample of my mentor at NASA who explained ins
and outs well, while one of my PhD supervisors
was extremely hands off -> where to get
information?
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m If you see a paper that has similar
methodology, email the corresponding
author with your question.
® Also, learning about other people’s work process
might give you ideas to improve your work flow.
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Working directory
/Volumes/Gyumri HD/Documents
/1_Research/5 Dusty_quasars/
4 data working/gso 103
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https://www.jamesstone.com/

Create a copy of the files but onlyv with the needed
extension
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FITS files can have multiple extensions. Like a drawer
with several compartments.

In this case, there are two extensions. Which one do we
need? We need the one labeled with index [1].

Fa TPerminal —eweste o tist of fites
TERMINALS Is *.fits > 1_listofnightfiles.list
FaGubtime —modifo the ligt +to evente the TRAR
commeres

# edit the "1_listofnightfiles.list" file in Sublime
#change each line “ALGi150061.fits” to “imcopy ALGi150061[1]
ALGi150061.ex1”

#new file name for the modified list is

“2 tomake list with 1st extensions_only.cl”

FrFREE
#execute the “2_tomake list with 1st_extensions_only.cl” in iraf to
keep the image from only the single needed extension of the FITS
file.

cl> cat 2 tomake list with 1st extensions only.cl | cl
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Step. COMBINE individual science frames into one

V| ¥ e — — WS :
ne wrill goC IrITo or Cllc Ccosmrcec ra

V] +r—srar-

ccdred> imcombine ALGi150061.ex1,ALGi150062.eX | ,ALGi150063.ex1 qso103
combine=median reject=crreject rdnoise=4.3 gain=0.16

Jan 3 20:58: IMCOMBINE
combine = median, scale = none, zero = none, weight = none
reject = crreject, mclip = yes, nkeep = 1
rdnoise = 4.3, gain = 0.16, snoise = 0., hsigma = 3.
blank = 0.
Images

ALGi150061.eX 1

ALGi150062.€X 1

ALGi150063.eX |




Output image = qso103, ncombine = 3

# the output image qso0103.fits is the combined image
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image files (pixel grid and brightness

values)
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E] maybe use some snapshots into the Text part
of the tutorial?

E] Create a section on my website, of “HOW To”
procedures &=
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Inspirational and encouraging guotes

# You can do it!

# A long journey starts with a single step.
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