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e Important information about this file

o The author of this file is Kinoshita Daisuke.

o The original version of this file was used for the course “Advanced Astronomical Observations”
(course ID: AS6005) offered at Institute of Astronomy, National Central University from February
2021 to June 2021.

o The file is provided in the hope that it will be useful, but there is no guarantee for the correctness.
Use this file at your own risk.

o If you are willing to use this file for your study, please feel free to use. I'll be very happy to receive
feedback from you.

o If you are willing to use this file for your teaching, please contact to Kinoshita Daisuke. When
you use this file partly or entirely, please mention clearly that the author of the original version is
Kinoshita Daisuke. Please help me to improve the contents of this file by sending your feedback.

o Contact address: https://www.instagram.com/daisuke23888/

For this session, we use Ginga to view FITS images.

1 About Ginga

Ginga is an astronomical image viewer. Ginga can be used to view FITS images. Ginga is also a toolkit and
allow us to build our own FITS viewer software. Ginga is developed and maintained mainly by software engineers at
NAOJ (National Astronomical Observatory of Japan) and STScI (Space Telescope Science Institute). For the details
of Ginga, visit the official website of Ginga.

e Ginga
o https://ginga.readthedocs.io/ (Fig. [

o https://pypi.org/project/ginga/
o https://ejeschke.github.io/ginga/

2 Installation of Ginga

First, check whether you have Ginga installed on your computer. Try following. If Ginga is installed on your
computer, then you see a window like Fig.

% ginga I

If Ginga is not installed on your computer, you probably see a message something like below.
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(Ginga Image Viewer and Toolkit — ginga v3.1.0 — Nightly
B Ginga: Image Viewerar X | +

c @ © @ https:/ginga.readthedocs.io/en/stable/ a8

w YiNn@D e §F

# » Ginga: Image Viewer and Toolkit © Edit on GitHub

Ginga: Image Viewer and Toolkit

About Ginga

Ginga is a toolkit designed for building viewers for scientific image data in Python, visualizing 2D
pixel data in NumPy arrays. It can view astronomical data such as contained in files based on the
FITS (Flexible Image Transport System) file format. It is written and is maintained by software
engineers at the National Astronomical Observatory of Japan, the Space Telescope Science

tallation

hat's New Institute, and other contributing entities.

The Ginga toolkit centers around an image display class which supports zooming and panning, color
and intensity mapping, a choice of several automatic cut levels algorithms and canvases for plotting
scalable geometric forms. In addition to this widget, a general purpose “reference” FITS viewer is
provided, based on a plugin framework.

A fairly complete set of “standard” plugins are provided for features that we expect from a modern

FITS viewer: panning and zooming windows, star catalog access, cuts, star pick/FWHM, thumbnails,
etc.

Copyright and License

) Digitalocean
el

Copyright (c) 2011-2020 Ginga Maintainers. All rights reserved.
Introducing App Platform a new

Paas that gets your apps to ma o ) .
faster. Try Now with $100 Credit, Gingais distributed under an open-source BSD licence. Please see the file LICENSE.txt in the top-

level directory for details.

Requirements and Supported Platforms

Because Ginga is written in pure Python, it can run on any platform that has the required Python
modules and has a supported widget set. The basic Ginga display class supports the Qt (4 and 5),
PySide, Gtk (2 and 3), Tk widget sets natively as well as any Matplotlib Figure, and HTMLS canvases
in a web browser. The full reference viewer supports Qt and Gtk variants. Ginga can also be used in
Jupyter notebooks.

Figure 1: The official website of Ginga.
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Figure 2: Ginga’s graphical interface right after the start-up.
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% ginga
ginga: Command not found.

If you do not have Ginga installed on your computer, visit following web page, read the installation instruction,
and install all the necessary software.

e https://ginga.readthedocs.io/en/stable/install.html

3 Downloading a FITS image
Download a FITS image to play with Ginga.

3.1 Astroquery module

Try following to check whether you have Astroquery module on your computer. If you do not see any error message,
then you have Astroquery installed on your computer.

% python3.9
Python 3.9.2 (default, Feb 21 2021, 12:39:42)
[GCC 7.5.0] on netbsd9

Type "help", "copyright", "credits" or "license" for more information.
>>> import astroquery
>>>

If you see an error message like below, you do not have Astroquery on your computer.

% python3.9

Python 3.9.1 (default, Dec 19 2020, 11:47:08)

[GCC 7.5.0] on netbsd9

Type "help", "copyright", "credits" or "license" for more information.
>>> import astroquery

Traceback (most recent call last):

File "<stdin>", line 1, in <module>
ModuleNotFoundError: No module named ’astroquery’
>>>

If you do not have Astroquery on your computer, visit the official website of Astroquery and install Astroquery.

e Astroquery

o https://astroquery.readthedocs.io/ (Fig. B)
o https://pypi.org/project/astroquery/
o https://github.com/astropy/astroquery

3.2 Using name resolver

Try name resolver using Astroquery. Here is an example.

Python Code 1: a02021_s06_01.py

#!/usr/pkg/bin/python3.9

# importing argparse module
argparse
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Astroquery — astroguery v0.4.2.dev1649 — Nightly
@ Astroquery — astroguer X | +

<« (<]

@ astro

astroquery vi.4.2dev1643

©| & htps

astroquery.readthedocs.io/en/latest/

% Modules

Page Contents Astroquery
Astroguery This is the documentation for the Astroquery coordinated package of astropy.
« Introduction
B Code and issue tracker are on GitHub,
* Building from source If you use astroguery, please cite the paper Ginsburg, Sipécz, Brasseur et al 2018,

« Requirements

« Using astroguery
Available Senvices

Catalog, Archive, and Other

Introduction

Astroguery is a set of tools for querying astronomical web forms and databases.

« Catalogs

« Archives There are two other packages with complimentary functionality as Astroguery: pyvo is an Astropy affiiated

« Simuations package, and Simple-Cone-Search-Creator to generate a cone search service complying with the [VOA stan-
« Line List Services dard. They are more orfented to general virtual observatory discovery and queries, whereas Astroguery has
« Other web senvice specific interfaces.

Topical Collections
« Developer documentation
« License

Check out the A Gallery of Gueries for some nice examples,

Installation

Uniquely in the Astropy ecosyster, Astroguery is operating with a continuous deployment model. ft means
that a release is instantaneously available after a puil request has been merged. These releases are autornati-
cally uploaded to PyP!, and therefore the latest version of astroquery can be pip installed. The version number
of these automated releases containthe *dev"  tag, thus pip needs to be told to look for these releases dur-
ing an upgrade, using the - -pre . nstall option, If astroquery is already installed, please make sure you use
the  --upgrade _ install option as well

$ pip install --pre astroquery

In adition to the automated releases, we also keep doing regular, tagged version for maintenance and pack-

aging purposes. These can be pip  installed without the | ~-pre | option and are available from the
conda-forge  conda channel,

$ conda install -c conda-forge astroquery

Building from source
The development version can be obtained and installed from githuby

$ # If you have a github account
$ git clone git@github.com:astropy/astroquery.git

$ # If you do not:

$ git clone https://github.con/astropy/astroquery.git

$ cd astroguery -
$ python setup.py install

Figure 3: The official website of Astroquery.

# importing sys module
import sys

# importing astroquery module
import astroquery.simbad
import astroquery.ned

# constructing parser object
desc = "getting coordinate from given target name"
parser = argparse.ArgumentParser (description=desc)

# adding arguments

list_resolver = [’simbad’, ’ned’]

parser.add_argument (’-r’, ’--resolver’, choices=list_resolver, \
default=’simbad’, help=’choice of name resolver’)

parser.add_argument (’-t’, ’--target’, default=’’, help=’target name’)

# command-line argument analysis
args = parser.parse_args ()

# input parameters
name_resolver = args.resolver
target_name = args.target

# checking target name
if (target_name == ’’):
# printing error message
print ("No target name is given!")
# exit
sys.exit ()

# using name resolver
if (name_resolver == ’simbad’):
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query_result = astroquery.simbad.Simbad.query_object (target_name)
(name_resolver == ’ned’):
query_result = astroquery.ned.Ned.query_object (target_name)

# printing result of the query
(query_result.pprint (show_unit=True))

Run the script, and show the information of Acrux.

% chmod a+x ao02021_s06_01.py
% ./a02021_s06_01.py -t Acrux

MAIN_ID RA DEC ... COO_WAVELENGTH CO0_BIBCODE
|Ih m S|I |Id m S|I
* alf Cru 12 26 35.8952 -63 05 56.734 ... 0 2007A&A...474..653V
None

Try to use NED instead of Simbad.

% ./a02021_s06_01.py -r ned -t M44
No. Object Name RA ... Redshift Points Diameter Points Associations
degrees
1 MESSIER 044 130.09249 ... 0 0 2
None

Modify the script to print RA and Dec only.

Python Code 2: 202021_s06_02.py

#!/usr/pkg/bin/python3.9

# importing argparse module
argparse

# importing sys module
sys

# importing astroquery module
astroquery.simbad
astroquery.ned

# constructing parser object
desc = "getting coordinate from given target name"

parser = argparse.ArgumentParser (description=desc)

# adding arguments

list_resolver = [’simbad’, ’ned’]

parser.add_argument (’-r’, ’--resolver’, choices=list_resolver, \
default=’simbad’, =’choice of name resolver’)

parser.add_argument (’-t’, ’--target’, default=’’, =’target name’)

# command-line argument analysis
args = parser.parse_args ()

# input parameters

KINOSHITA Daisuke Page 5



Advanced Astronomical Observations (2020B Semester) Institute of Astronomy, National Central University

name_resolver = args.resolver
target_name = args.target

# checking target name
(target_name == ’7):
# printing error message
("No target name is given!")
# exit
sys.exit ()

# using name resolver

(name_resolver == ’simbad’):

query_result = astroquery.simbad.Simbad.query_object (target_name)
(name_resolver == ’ned’):

query_result = astroquery.ned.Ned.query_object (target_name)

# RA and Dec
RA = query_result[’RA’][0]
Dec = query_result[’DEC’][0]

# printing result of the query
("%s" % target_name)

(name_resolver == ’simbad’):
(" RA = %s (in hhmmss)" % RA)
(" Dec = %s (in ddmmss)" % Dec)
(name_resolver == ’ned’):
(" RA = Y%s (in deg)" % RA)

(" Dec = %s (in deg)" % Dec)

Run the script.

% chmod a+x ao02021_s06_02.py
% ./a02021_s06_02.py -r simbad -t Regulus
Regulus

RA = 10 08 22.3109 (in hhmmss)

Dec = +11 58 01.951 (in ddmmss)
% ./a02021_s06_02.py -r ned -t Regulus
Regulus

RA = 152.11708 (in deg)

Dec = 12.30639 (in deg)

Use Astropy to convert the coordinate.

Python Code 3: 202021_s06_03.py

#!/usr/pkg/bin/python3.9

# importing argparse module
argparse

# importing sys module
sys

# importing astroquery module
astroquery.simbad
astroquery.ned

# importing astropy module
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import astropy.coordinates
import astropy.units

# units
u_ha = astropy.units.hourangle
u_deg = astropy.units.deg

# constructing parser object
desc = "getting coordinate from given target name"
parser = argparse.ArgumentParser (description=desc)

# adding arguments

list_resolver = [’simbad’, ’ned’]

parser.add_argument (’-r’, ’--resolver’, choices=list_resolver, \
default=’simbad’, help=’choice of name resolver’)

parser.add_argument (’-t’, ’--target’, default=’’, help=’target name’)

# command-line argument analysis
args = parser.parse_args ()

# input parameters
name_resolver = args.resolver
target_name = args.target

# checking target name
if (target_name == ’’):
# printing error message
print ("No target name is given!")
# exit
sys.exit ()

# using name resolver

if (name_resolver == ’simbad’):

query_result = astroquery.simbad.Simbad.query_object (target_name)
elif (name_resolver == ’ned’):

query_result = astroquery.ned.Ned.query_object (target_name)

# RA and Dec
RA = query_result[’RA’]
Dec = query_result[’DEC’]

# coordinate
if (name_resolver == ’simbad’):

coord = astropy.coordinates.SkyCoord (RA[0], Dec[0], unit=(u_ha, u_deg))
elif (name_resolver == ’ned’):

coord = astropy.coordinates.SkyCoord (RA[0], Dec[0], unit=(u_deg, u_deg))

coord_str coord.to_string (style=’hmsdms’)

(coord_ra_str, coord_dec_str) = coord_str.split ()
coord_ra_deg = coord.ra.deg
coord_dec_deg = coord.dec.deg

# printing coordinate

print ("Target Name: %s" % target_name)

print (" RA: %s = %f deg" % (coord_ra_str, coord_ra_deg) )
print (" Dec: %s %f deg" % (coord_dec_str, coord_dec_deg) )
-

Execute the script.
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% chmod a+x ao02021_s06_03.py
% ./a02021_s06_03.py -r ned -t M35
Target Name: M35

RA: 06h09m05.0592s 92.271080 deg
Dec: +244d20m19.104s 24.338640 deg

3.3 Downloading image

Here is a script to download an astronomical image from the data archives.

Python Code 4: 202021_s06_04.py

#!/usr/pkg/bin/python3.9

# importing argparse module
argparse

# importing sys module
sys

# importing astroquery module
astroquery.simbad
astroquery.ned
astroquery.skyview

# importing astropy module
astropy.coordinates

astropy.units

# importing datetime module
datetime

# importing ssl module
ssl

# allow insecure downloading
ssl._create_default_https_context = ssl._create_unverified_context

# date/time

now = datetime.datetime.now ().isoformat ()
# units
u_ha = astropy.units.hourangle

u_deg = astropy.units.deg
# constructing parser object
desc = "getting coordinate from given target name"

parser = argparse.ArgumentParser (description=desc)

# adding arguments

list_resolver = [’simbad’, ’ned’]
list_survey = [’DSS1 Blue’, ’DSS1 Red’, ’DSS2 Blue’, ’DSS2 Red’, ’DSS2 IR’, \
>’SDSSu’, ’SDSSg’, ’SDSSr’, ’SDSSi’, ’SDSSz’]
parser.add_argument (’-r’, ’--resolver’, choices=list_resolver, \
default=’simbad’, =’choice of name resolver’)
parser.add_argument (’-s’, ’--survey’, choices=list_survey, \
default=’DSS2 Red’, =’choice of survey’)
parser.add_argument (’-t’, ’--target’, default=’’, =’target name’)
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parser.add_argument (’-f’, ’--fov’, type=int, default=1024, \
help=’field-of-view in pixel’)
parser.add_argument (’-o’, ’--output’, default=’’, help=’output file name’)

# command-line argument analysis
args = parser.parse_args ()

# input parameters

name_resolver = args.resolver
survey = args.survey
target_name = args.target

fov_pix = args.fov
file_output args.output

# checking target name
if (target_name == ’7):
# printing error message
print ("No target name is given!")
# exit
sys.exit ()

# checking output file name
if (file_output == ’7):
# printing error message
print ("No output file name is given!")

# exit
sys.exit ()
elif not (file_output[-5:] == ’.fits’):

# printing error message

print ("Output file must be FITS file!")
# exit

sys.exit ()

# using name resolver

if (name_resolver == ’simbad’):

query_result = astroquery.simbad.Simbad.query_object (target_name)
elif (name_resolver == ’ned’):

query_result = astroquery.ned.Ned.query_object (target_name)

# RA and Dec
RA query_result[’RA’]
Dec query_result[’DEC’]

# coordinate
if (name_resolver == ’simbad’):

coord = astropy.coordinates.SkyCoord (RA[0], Dec[0], unit=(u_ha, u_deg))
elif (name_resolver == ’ned’):

coord = astropy.coordinates.SkyCoord (RA[0], Dec[0], unit=(u_deg, u_deg))

coord_str coord.to_string (style=’hmsdms’)
(coord_ra_str, coord_dec_str) = coord_str.split (O
coord_ra_deg = coord.ra.deg

coord_dec_deg coord.dec.deg

# printing coordinate

print ("Target Name: %s" % target_name)

print (" RA: %s = %f deg" % (coord_ra_str, coord_ra_deg) )
print (" Dec: %s %f deg" % (coord_dec_str, coord_dec_deg) )
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# searching image
list_image = astroquery.skyview.SkyView.get_image_list (position=coord, \
survey=survey)

# printing image list
("Available images:")
(" ", list_image)

# getting image
image = astroquery.skyview.SkyView.get_images (position=coord, survey=survey, \
pixels=fov_pix)

# header and data

image0 = image [0]

header imageO [0] . header
data imageO [0] .data

# adding comments in header
header [’history’] = "image downloaded from %s" % survey
header [’history’] = "image saved on %s" % now

# saving to a FITS file
astropy.io.fits.writeto (file_output, data, header=header)

Try above script. Download an image of M13 from DSS (Digitized Sky Survey@).

% ./a02021_s06_04.py -h
usage: a02021_s06_04.py [-h] [-r {simbad,ned}]

[-s {DSS1 Blue,DSS1 Red,DSS2 Blue,DSS2 Red,DSS2 IR,SDSSu
,3DSSg ,SDSSr ,SDSSi,SDSSz}]

[-t TARGET] [-f FOV] [-o OUTPUTI]

getting coordinate from given target name

optional arguments:
-h, --help show this help message and exit
-r {simbad,ned}, --resolver {simbad,ned}
choice of name resolver
-s {DSS1 Blue,DSS1 Red,DSS2 Blue,DSS2 Red,DSS2 IR,SDSSu,SDSSg,SDSSr,SDSSi,SDSS

z}, --survey {DSS1 Blue,DSS1 Red,DSS2 Blue,DSS2 Red,DSS2 IR,SDSSu,SDSSg,SDSSr,SD
SSi,SDSsz}
choice of survey
-t TARGET, --target TARGET
target name
-f FOV, --fov FOV field-of-view in pixel
-o 0OUTPUT, --output OUTPUT

output file name

% ./a02021_s06_04.py -t M13 -o m13_dss.fits -f 1536
Target Name: M13

RA: 16h41m41 .634s = 250.423475 deg

Dec: +36d27m40.75s 36.461319 deg
Available images:

[https://skyview.gsfc.nasa.gov/tempspace/fits/skv14766003969435.fits’]
Downloading https://skyview.gsfc.nasa.gov/tempspace/fits/skv14766562087116.fits
| ============================sss=====o======| 9.4M/9.4M (100.00%) 23s

Thttps://archive.stsci.edu/cgi-bin/dss_form
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“rw-r—--r-- 1 daisuke taiwan

9449280 Mar 25 20:45 m13_dss.fits

4 Viewing a FITS image using Ginga

Use Ginga to view a FITS image. Type following command. You see a window like Fig. [l

% ginga --opencl m13_dss.fits

Ginga.
File Channel Workspace Plugins Help

Info Workspace |Tabs = | MDI ‘ @@

Dialogs = Contents | Emors | Thumbs
Image

Synopsis

Mame: m13 dss[PRIMARY,1] i
Object: UNKNOWN
X: 841492
¥: 565.393
Image-X: 841.492
Image-: 565.393 .
Channel: Image
Zoom: 1/3.17x
Cut Low: 3648

Cut High: 8254

Auto Levels Cut Levels
Cut New: | gyeride =

Zoom New: | o * |V Follow New

Center New: | o ||V Raise New

Image ~ || Operation

ID“QZE NALIATPOPDLIDRNH»IaMIY L2 BRRTHH

Auto scroll Clear

Figure 4: Image of M13 shown by Ginga.

4.1 Changing colour map

Try following to show the “ColorMapPicker” menu.

1. Click a menu “Plugins” at the top of the window,

2. Move the mouse to “RGB”,

3. Select “Set Color Map [G]”.

The “ColorMapPicker” menu appears on the right-hand side of the window. (Fig. B Now, you can choose

your favourite colour map. A new choice of colour map will be effective right after you click one of colour map at

“ColorMapPicker”. Fig. [0l shows an image of M13 after choosing “bone” as a colour map. Try some colour maps, and
decide which colour map to use.

4.2 Changing colour distribution algorithm

Try following to show “Preferences” menu.

1. Click a menu “Plugins” at the top of the window,

2. Move the mouse to “Utils”,

3. Select “Preferences”.

Now, you see “IMAGE: Preferences” menu on the right-hand side of the window. (Fig. [) Change the colour
distribution algorithm and see what happens. Fig. Bl shows an example of choosing “asinh”.
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File Channel Workspace Plugins Help

Info Workspace | Tabs  ~ | MDI "

Image

Dialogs =~ Contents | Errors | Thumbs ColorMapPicker

nipy_spectral

nipy_spectral_r

ocean
ocean_r
Oranges
Oranges_r
OrRd
= OrRd_r
Synopsis
Paired
Mame: m13 dss[PRIMARY,1] o
Object: UNKNOWN Paired_r
X: 1238.186
¥: 565.393 pastel
Image-X: 1238.186
Image=: 565.393 L Pastell
Channel: Image EAstel by
Zoom: 1/3.17x Pastel2
Cut Low: 3648
Cut High: 8254 R
Auto Levels Cut Levels pink
Cut New: | off - pink_r
Zoom New: | opy = | lv! Follow New
Center New: | o « ||| Raise New Close Help

Figure 5: The “ColorMapPicker” menu of Ginga.

File Channel Workspace Plugins Help

Info Workspace | Tabs  ~ | MDI " @@ Dialogs ~ Contents = Emors | Thumbs | ColorMapPicker
Image ] ) ) == aips0
autumn
autumn_r
backgr
binary
binary_r
blue
Blues
2 Blues_r
Synopsis blal
ulut
Name: m13_dss[PRIMARY,1] =
Object: UNKNOWN bone
X: -97.880
Y: 540.004 bone_r
BrBG
Channel: Image S
Zoom: 1/3.17x brg
Cut Low: 3648
Cut High: 8254 By
Auto Levels Cut Levels BuGn
Cut New: | off - BuGn_r
Zoom New: | opy = | lv! Follow New
Center New: on « | v Raise New

Figure 6: Image of M13 using the colour map “bone”.
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File Channel Workspace Plugins Help
Info Workspace | Tabs  ~ | MDI ‘ * Dialogs = Contents = Emors | Thumbs | ColorMapPicker
: el i Image IMAGE: Preferences
Color Distribution =
Algorithm: | |inear -
Dist Defaults
Color Mapping
Colormap: | pone -
Intensity: | amp =
Color Defaults
Auto Cuts
- Cut Low: 3648
Synopsis Cut High: 8254
Mame: m13 dss[PRIMARY,1] o Cut L .l |
Object: UNKNOWN anes
X: -183.566 Auto Method: | zscale = Auto Levels
¥Y:333.723
Image-X: contrast: g5
Image-¥: num_points: 1909
Channel: Image TARATORT
Zoom: 1/3.17x
Cut Low: 3648 Flip X Flip ¥ Swap XY
Cut High: 8254 Rotate: | 5 gpoooooo =
Auto Levels Cut Levels Besine
Cut New: | off - WCS
Zoom New: | o « | [l Follow New 5 72 X--183.566 s
Center New: | o « | V| Raise New image - | Operation [GalorMapPicker] Prs:f’:?ecnc.es Close Help Save Settings
A ¥ b 2] -3 -
IMAqﬁﬁLgAV®@®@$@S%L AEQL20ZSHH

File Channel Workspace Plugins Help
Info |

Synopsis

Mame: m13 dss[PRIMARY,1]

Object: UNKNOWN
X:-126.442

Y: 943.045

Channel: Image
Zoom: 1/3.17x
Cut Low: 3648
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Figure 7: The “IMAGE: Preferences” menu of Ginga.
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Figure 8: Image of M13 using the colour distribution algorithm “asinh”.
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4.3 Adjusting cut levels
Try following to change cut levels.
1. Find “Auto Cuts” menu in “IMAGE: Preferences”,
2. Type a number in the box for “Cut Low”,
3. Type a number in the box for “Cut High”,

4. Click the button “Cut Levels”.

Then, you see a new image at the middle of the window. (Fig. M) You can also try “Auto Method”. Choose
“Histogram” from “Auto Method” menu, for example. (Fig. [I0)

File Channel Workspace Plugins Help

info Workspace | Tabs ~ | MDI *’ @@ Dialogs | Contents | Emors = Thumbs | ColorMapPicker

Image IMAGE: Preferences

Color Distribution

Algorithm: | z¢inh -
Dist Defaults
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Intensity: | ramp -
Color Defaults

Auto Cuts
Cut Low: 3800 3800

Synopsis

Cut High: 2e+04 20000
Name: m13_dss[PRIMARY,1] =
Object: UNKNOWN
X:343.244
Y: 406.715
Image-X: 343.244
Image-Y: 406.715

Cut Levels

Auto Methed: | ;ocgle - Auto Levels
contrast: g 25

num_points: 1pgp

Channel: Image
Zoom: 1/3.17x
Cut Low: 3800

Transform
Flip X Flip ¥ Swap XY

Cut High: 2e+04 Rotate: | 5 gooooooo =

| Auto Levels Cut Levels Restore

Cut New: | off - Wes

Zoom New: | oy « | V! Follow New AT PAnede:

Center New: | o ~ | [¥| Raise New Image = | Operation ap Close Help Save Settings

ID"QX‘Z NALIAV POOD DG R BmTHDL

Figure 9: The image of M13 with manually set cut levels.

4.4 Zooming image

Try zooming by scrolling wheel of the mouse. If you prefer to use keyboard short-cut, then try to type “+” and
“7 keys. Fig. [[Ilis the image after zoom-in.

4.5 Panning position
Try following to do panning.

1. Move the mouse to an arbitrary position on the image,

2. Click the middle button of the mouse.

Now you see the clicked position at the centre of the image panel. (Fig. [2))

5 Quick examination of image

5.1 Downloading image

Download one more image.
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File Channel Workspace Plugins Help
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Figure 10: The image of M13 using auto method “histogram”.

File Channel Workspace Plugins Help
Workspace | Tabs  ~ | MDI ‘*

Info Dialogs
Image

Contents ~ Emors ~ Thumbs ColorMapPicker

IMAGE: Preferences
Color Distribution =
Algorithm: | 55inh
Dist Defaults
Color Mapping
Colormap: | pone
Intensity: | amp -

Color Defaults

Auto Cuts
Cut Low: 3835 3800
Hynonsis Cut High: 2.555e+04 20000
Mame: m13 dss[PRIMARY,1] o ——
Object: UNKNOWN H e
X: 630.021 Auto Method: | pistagram = Auto Levels
Y: 637.062
Image-X: 630.021 USECrop: | True -
Image: 637.062 . pct:| g 9900 =
Channel: Image numbins: |3p48
Zoom: 1/1.17x
Cut Low: 3835 Transform
Cut High: 2.555e+04 Flip X Flipy Swap XY
Rotate: -
Auto Levels Cut Levels 0.00000000
Cut New: | off . Restore
Zoom:New: | on = | v! Follow New e b
Center New: | o « | V| Raise New Close Help Save Settings

Figure 11: The image of M13 after zoom-in.
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File Channel Workspace Plugins Help
info Workspace |Tabs ~ | MDI Q * @ @ Dialogs | Contents | Emors = Thumbs ColorMapPicker
Z IMAGE: Preferences

Image

Zoom
Zoom Alg: Step
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Figure 12: The image of M13 after panning.

% ./a02021_s06_04.py -s SDSSr -t M51 -o mbl_sdss.fits -f 1536
Target Name: Mb51
RA: 13h29mb52 .698s
Dec: +47d11m42.93s
Available images:
[’https://skyview.gsfc.nasa.gov/tempspace/fits/skv14772567031718.fits’]
Downloading https://skyview.gsfc.nasa.gov/tempspace/fits/skv14772573045035.fits

202.469575 deg
47.195258 deg

| ==========================================| 9.4M/9.4M (100.00%) 16s
% 1ls -1 *.fits

-rw-r--r-- 1 daisuke taiwan 9449280 Mar 25 20:45 m13_dss.fits

-rw-r--r-- 1 daisuke taiwan 9449280 Mar 25 22:12 mb1l_sdss.fits

5.2 Viewing image

Load the image.

1. Click the menu “File”,

2. Choose the menu “Load Image”, (Fig. [I3)

3. Select the file “mb1_sdss.fits.

Choose “linear” for colour distribution algorithm, and “zscale” for “Auto Method” at “IMAGE: Preferences” menu.

Then, click the “Auto Levels” button. Then, you see a window like Fig. [I4]

5.3 Using “Pick”

Use “Pick” to carry out quick examination of image.
1. Use zooming and panning to show a star at the centre of the image panel, (Fig. [IH])
2. Click the menu “Plugins”,

3. Move the mouse to “Analysis”,
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Zoom: 1/3.24x file name: H
Cut Low: 3835 Transform
Files of type: | All Files (*
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Rotate: -
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Zoom:New: | on = | v! Follow New o=
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A ¥ D o
RS SALIAVRo00 + 00

Info

Workspace Plugins Help

Figure 13: The file selection menu of Ginga.
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Figure 14: The image of M51 shown by Ginga.
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4. Click the menu “Pick”,
5. Move the mouse cursor to the star of your interest,

6. Click the right button of the mouse.

Then, Ginga pick the star. The picked star is marked in the image panel, and the information of stellar image is

shown at the right-hand side of the window. (Fig. [[6) You can find FWHM (Full Width at Half Maximum) of stellar
PSF (Point Spread Function).

File Channel Workspace Plugins Help
~ | MDI " @@ Dialogs | Contents = Emors | Thumbs | ColorMapPicker

Image IMAGE: Preferences

info Workspace | Tabs

Color Distribution
Algorithm: | |inear

Dist Defaults

i:‘nl‘or.wiépping
Colermap: | pone
Intensity: | ramp

Color Defaults

Auto Cuts
Cut Low: -0.0675 o
Synopsis Cut High: 15 T
o: 13:29:46.601 ‘ —_
6: +47:08:49.545
Auto Methed:
Equinox: 2000.0 zscale Auto Levels
Dimensions: 1536x1536 T nrL]
Min: -0.107543945 025
Max: 175.75 num_peints: 1gpp
Channel: Image Transanm
Zoom: 1.76x
Cut Low: -0.0675 Flip X Flip v Swap XY
Cut High: 1.5 Rotate: | 5 gooooooo =
| Auto Levels Cut Levels Hestore
Cut New: B
off 0.06418 j MES
Zoom New: | oy ~ | ! Follow New 5 WIEE Fanrde: b
Center New: | o ~ | [¥| Raise New Close Help Save Settings

ID"QX‘E

Figure 15: A star is centred at the image panel.

Click the “Radial” panel to show the radial profile of the stellar image. (Fig. [

5.4 Making histogram
Use “Histogram” plug-in to make a histogram.
1. Click the menu “Plugins”,
2. Move the mouse to “Analysis”,
3. Click the menu “Histogram”,

4. Use click and drag of the mouse to specify the region of your interest.

Then, you see a histogram on the right-hand side of the window. (Fig. [I8)

5.5 Using “WCSAxes”
Use “WCSAxes” to show grids of coordinates.

1. Click the menu “Plugins”,
2. Move the mouse to “Utils”,

3. Click the menu “WCSAxes”.

Then, you see WCS axes superimposed on the image.
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Figure 16: A star is picked by the plug-in “Pick”.
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Figure 17: Radial profile of a star.
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File Channel Workspace Plugins Help
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Figure 18: The histogram of the specified region in the image.
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Figure 19: Showing WCS axes.
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5.6 Making a line profile
Use “Cuts” to make a line profile.
1. Click the menu “Plugins”,
2. Move the mouse to “Analysis”,

Click the menu “Cuts”,

- W

Click “Cut Width”, and set “Width Type” and “Width radius”,

5. Use right button of the mouse to define start point and end point for the line profile.

Then, the line profile is shown at the right-hand side of the window. (Fig. 20)

File Channel Workspace Plugins Help
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Figure 20: An example of line profile by “Cuts” plug-in.

5.7 Showing pixel table
Use “PixelTable” to show a pixel table.

1. Click the menu “Plugins”,

2. Move the mouse to “Analysis”,

w

. Click the menu “PixelTable”,

>~

. Move the mouse cursor to the point of your interest.

Then, you see a pixel table at the right-hand side of the window. (Fig. 21))

6 Making marks on the image
Use “T'VMark” to mark objects of your interest.

1. Click the menu “Plugins”,

2. Move the mouse to “Analysis”,
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© » 3

10.
11.
12.
13.
14.

Then, you see marks on the image. (Fig. 23]

Synopsis
Name: m51_sdssPRIMARY, 1]
Object: UNKNOWN
X: 1131.716
Y:1052.941
Image-X: 1131716
Image: 1052.941
Value: 485
@

Min: -0.107543945
Max: 175.75

Channel: Image
Zoom: 2.12x
Cut Low: -0.0675
Cut High: 1.5

~ | IV Follow New
~ ||V Raise New

Auto Levels Cut Levels

Workspace | Tabs
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Dialogs | Contents | Ermors | Thumbs

(MAGE: Pick | IMAGE: Histogram | IMAGE: TVMark | IMAGE: Cuts

ColorMapPicker

Pixel Values

IMAGE: PixTable |4

Click the menu “Pick”,

Click the “Report” button and show the Report panel,

Figure 21: An example of pixel table by “PixelTable” plug-in.

Move the mouse cursor to an object of your interest and click right button of the mouse,

Push “Add Pick” button,

Repeat steps 5 and 6 until you pick all the objects of your interest,

Push the button “Save Table”, (Fig. 22])

Click the menu “Plugins”,

Move the mouse to “Analysis”,

Click the menu “T'VMark”,

Make sure that “Use RADEC” is unchecked,
Set your favourite “Mark”, “Color”, “Size”, and “Width”,

Push “Load Coords” button and select the file pick log.fits,

7 For your training

e Read the official document of Astroquery module to learn about the usage of Astroquery.

e Read the User’s Manual of Ginga to learn about the usage of Ginga.

e Download FITS images using Astroquery, and play with Ginga.

o https://astroquery.readthedocs.io/en/latest/

o https://ginga.readthedocs.io/en/stable/manual/index.html
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Figure 22: Picking objects and saving into a FITS table.
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Figure 23: Showing marks on the image.
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8 Assignment

There is no assignment for this session.
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