l Can | get a paper’s worth of

science done in one single

Jupyter notebook?

Dot Astronomy TO
October 2019

KATHARINA LUTZ

Observatoire | astronomique

de Strasbourg | ObAS




* On offer: Jupyter hubs /

notebooks

* Focus on Python because it’s

versatile

* Play with/ test CDS

developments

23/10/19

Emergence of Science Platforms

T LEPRNED IT LAST
NIGHT! EVERYTHING
15 SO SIMPLE!

!

HELLO WORLD 1S JusT
print “Hello, world}"

T DUNNO...
DYNAMIC TYPING?
WHITEGRCE?

COME JOIN US!
PROGRAMMING
IS FUN AGAIN!
IT'S A WHOLE
NEW WORLD

UP HERE!

BUT HOW ARE
YOU FLYING?

N

THATS 1T? (

... I ALS0 SAMPLED
EVERYTHING IN THE
MEDICINE CABINET
FOR COMPARISON.
[

BUT I THINK THIS

|S THE PYTHON.
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Why do HI eXtreme galaxies have more massive

HI discs than other galaxies?
~ More gas accretion

- Less efficient star formation
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Why do HI eXtreme galaxies have more massive

HI discs than other galaxies?
~ More gas accretion 777

~ Less efficient star formation due to high spin /

some gas does not contribute to star formation
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* We have observed optical images in g and r
band with DECam for 4 HIX galaxies

* Now we want to:
~ Find optical CCD imaging for more galaxies
— Measure photometry
~— Model the SEDs — dust and SF history

— Compare results to more average galaxies

23/10/19 K. Lutz - one notebook / one paper - DotAstronomy .



Imagine | am working on a cloud space where | can access

(VO) archives and do “pip install [any pypi package]”:

Can | do the science for the next paper

within one Jupyter notebook?

23/10/19 K. Lutz - one notebook / one paper - DotAstronomy .



@No worries as long as

data are available via
astroquery or VO

standards

MLots of ongoing
development (hips2fits)
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L4

Getting Data =

7\

In [2]: 1 catalog list alfalfa = Vizier.find catalogs('Alfalfa’)
2 for k, v in catalog list alfalfa.items():
' print(k, ': ', v.description)

J/Apl/768/77 : Ultra-compact high velocity clouds from ALFALFA (Adams+, 2013}
J/Ap1/842/133 : HI-bearing ultra-diffuse ALFALFA galaxies (Leisman+, 2017}
J/Ap]/861/49 : ALFALFA extragalactic HI source catalog (Haynes+, 2018)
J/Apls/183/214 : Arecibo Legacy Fast Alfa Survey (ALFALFA} VIII. (Martin+, 2009)
J/A+A/545/A16 : Halpha3. Catalog and SFR in Virgo cluster (Gavazzi+, 2012}
J/A+A/553/A91 : Halpha3 survey of Virgo and Coma galaxies (Fossati+, 2013)
J/A+A/576/A16 : H{alphal}3 V. Coma cluster (Gavazzi+, 2815)

J/AJ/133/2569 : Arecibo legacy fast ALFA survey III. (Giovanelli+, 2807)
J/A1/135/588 : Arecibo legacy fast ALFA survey V. (Saintonge+, 2888}

J/A1/136/713 : Arecibo legacy fast ALFA survey. VI. (Kent+, 2008)

J/AJ/138/338 : Arecibo Legacy Fast ALFA Survey. IX. (Stierwalt+, 2009)
J/A1/142/170 @ ALFALFA survey: the {alpha}.48 HI source catalog (Haynes+, 2811}
J/A1/143/133 : Properties of dwarf galaxies from the ALFALFA survey (Huang+, 2812)
J/AJ/143/145 : Emission-line objects from ALFALFA H{alpha} survey (Kellar+, 2012}
J/A1/145/149 :  ALFALFA discovery of Leo P. II. BVR photometry (Rhode+, 2013)
J/A1/146/145 @ ALFALFA discovery of Leo P. IV. VI photometry (Mcquinn+, 2813)
J/AJ/157/81 : The Arecibo PPS Survey. I. Harvesting ALFALFA (0'Donoghue+, 2819)
J/A1/157/7194 : Total ALFALFA H I fluxes for extended sources (Hoffman+, 2819)
J/MNRAS/459/220 : Optical redshifts of OH- and HI-emitting galaxies (Suess+, 2016)
J/MNRAS/464/3796 : HI gas mass fraction estimations (Teimoorinia+, 2817)
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Getting Data

@No worries as long as
data are available via
astroquery or VO

standards

MLots of ongoing
development (hips2fits)

1 catalog list alfalfa = vizier.find catalogs('Alfalfa’)
2 for k, v in catalog list alfalfa.items():
print(k, ': ', v.description

J/Apl/768/77 : Ultra-compact high velocity clouds from ALFALFA (Adams+, 2013)
J/Ap]/842/133 : HI-bearing ultra-diffuse ALFALFA galaxies (Leisman+, 2017}
J/Ap]/861/49 : ALFALFA extragalactic HI source catalog (Haynes+, 2018)
J/Ap]S/183/214 : Arecibo Legacy Fast Alfa Survey (ALFALFA) VIII. (Martin+, 2069)
J/A+A/545/A16 : Halpha3. Cataleg and SFR in Virgo cluster (Gavazzi+, 2012)
J/A+A/553/A91 : Halpha3 survey of Virge and Coma galaxies (Fossati+, 20813)
J/A+A/576/A16 : H{alpha}3 V. Coma cluster (Gavazzi+, 2015)

J/AJf133/2569 : Arecibo legacy fast ALFA survey III. (Giovanelli+, 2007)
J/AJf135/588 : Arecibo legacy fast ALFA survey V. (Saintonge+, 2008)
J/AJf136/713 : Arecibo legacy fast ALFA survey. VI. (Kent+, 2008)
J/AJf138/338 : Arecibo Legacy Fast ALFA Survey. IX. (Stierwalt+, 2009)
J/AJf142/178 : ALFALFA survey: the {alpha}.40 HI source catalog (Haynes+, 2011)
J/A3f143/133 : Properties of dwarf galaxies from the ALFALFA survey (Huang+, 2012}
J/AJf143/145 : Emission-line objects from ALFALFA H{alpha} survey (Kellar+, 2012}
J/AJf145/149 : ALFALFA discovery of Leo P. II. BVR photometry (Rhode+, 2013)
J/AJf146/145 : ALFALFA discovery of Leo P. IV. VI photometry (Mcquinn+, 2013)
J/AJf157/81 : The Arecibo PPS Survey. I. Harvesting ALFALFA (0'Donoghue+, 2019)
J/A3/157/194 : Total ALFALFA H I fluxes for extended sources (Hoffman+, 2019)
J/MNRAS/459/220 : Optical redshifts of OH- and HI-emitting galaxies (Suess+, 2016}
J/MNRAS/464/3796 : HI gas mass fraction estimations (Teimoorinia+, 2017)
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In [4]: 1 tap vizier = pyvo.dal.TAPService('http://tapvizier.u-strasbg.fr/TAPVizieR/tap')
2 dustpedia set = tap vizier.search("SELECT #* FROM tables " +
3 "WHERE description LIKE '%Clark%' AND " +
4 "table name LIKE '%A+A/609%'").to_table()
5 dustpedia set['table name', ‘description’]

Out[4]: Table masked=True length=4

table_name description

bytes36 object

JIA+AGD9  Galaxy sample ( Clark C.J.R., Verstocken S., Bianchi 5., Fritz J., Viagne 5., Smith M.W.L., Baes M., Casascla V., Cassara L.F, Davies J 1, De Looze |, De Vis

[A37/sample P., Evans R., Galametz M., Jones A.F, Lianou 5., Madden 5., Mosenkov AV., Xilouris M.)
JIALABOS Aperture-matched photometry for 27 bands (GALEX, SDSS, 2MASS, WISE, Spitzer, and Herschel) ( Clark C.J.R., Verstocken S., Bianchi 8., Fritz J., Viaene
\/ 'AL’I?'; hot 5., 8mith MW.L., Baes M., Casasola V., Cassara L.P, Davies J.|., De Looze |, De Vis P, Evans R., Galametz M., Jones AR, Lianou 5., Madden 5., Mosenkov
Aaitapp AN, Xilouris M.)
JIA+AG09 Ancillary photometry from IRAS SCANPI ( Clark C.J.R., Verstocken S., Bianchi 5., Fritz J., Viaene 5., Smith M.W.L., Baes M., Casasola V., Cassara L.P,
[AZTfirasphot Davies J.l., De Looze |, De Vis P, Evans R., Galametz M., Jones AP, Lianou 5., Madden 5., Mosenkov AN, Xilouris M.)
JIALARBOS Ancillary photometry from Planck CCS2 | Clark C.J.R.. Verstocken S., Bianchi 5., Fritz J., Viaene 5., Smith M\W.L., Baes M., Casasola V., Cassara L.P,
AT ipIinkphot Davies J.l., De Looze |, De Vis P, Evans R., Galametz M., Jones AR, Lianou 5., Madden 5., Mosenkov ANV, Xilouris M.)
In [5]: 1 dustpedia = tap vizier.search("SELECT * FROM \"J/A+A/609/A37/sample\"").to table()
2 dustpedia photo = tap vizier.search("SELECT * " +
3 "FROM \"J}’A+Af609;"h37)’apph0t\""'.i.tD_tablE'{}
5 for col in dustpedia photo.colnames:
if col not in dustpedia.colnames:
7 dustpedia[col] = dustpedia photo[col]
8 dustpedia.write('Tables/dustpedia.vot', format='votable', overwrite=True)
9 dustpedia = Table.read('Tables/dustpedia.vot’)
10 dustpedia
iF .
\/ Out[5]: Table masked=True length=875
recno Name RAJ2000 DEJ2000 MType MClass D25 Incl  HVY HVcorr Distcorr Dist0 HVH DistH Dist0H Dist Simb
deg deg arcmin deg km; km/s Mpc Mpc km; Mpc Mpc Mpc
int32 object floatsd floatéd floatéd bytesd float6d floatéd int16 int32 floatéd floatéd Int32 floatéd floatsd float6d
ER MNGCO0678 27.35365 2199728 3.0 SBb  3.0903 90.0 2835 2766 3776625 2787 2793 3B.1349 - 27 87 N
44 NGCO0855 3351495 2787685 -4.8 E 29512 90.0 592 693 046204 928 592  BOB3M 963829 063829 I
52 NGC1056 40.70145 2857372 1.0 Sa 1.8621 46700001 1545 1561 21.31349 268 1544 2108138 31.18893 31.18893 N
56 UGC02392 439434 3376658 549 Sc 1.3183 76500008 1548 1583 2161387 2652 1546 21.10868 - 26.52 uc
125 UGC03016 6533325 3676014 54 Sc 1122 90.0 5HBAY hBO6 7927362 3005 2458 33.5609 - 30.05 uc
2: 48 MNGC0925  36.82035 33579 7.0 Scd 107152 58700001 553 676 0220993 861 554  T56417 920449 920449 I I
. ]




»
a A » n [2]: 1 catalog list alfalfa = vizier.find catalogs('Alfalfa’)
2 ’ 2 for k, v in catalog list alfalfa.items():

.

print(k, ': ', v.description)

J/Apl/768/77 : Ultra-compact high velocity clouds from ALFALFA (Adams+, 2013)

X & -
. ° p’
» o J/Ap]/842/133 : HI-bearing ultra-diffuse ALFALFA galaxies (Leisman+, 2017}
. J A J/Ap]/861/49 : ALFALFA extragalactic HI source catalog (Haynes+, 2018)
. . B J/Ap]S/183/214 : Arecibo Legacy Fast Alfa Survey (ALFALFA) VIII. (Martin+, 2069)
D J/A+A/545/A16 : Halpha3. Cataleg and SFR in Virgo cluster (Gavazzi+, 2012)

J/A+A/553/A91 : Halpha3 survey of Virge and Coma galaxies (Fossati+, 20813)
J/A+A/576/A16 : H{alpha}3 V. Coma cluster (Gavazzi+, 2015)

J/AJf133/2569 : Arecibo legacy fast ALFA survey III. (Giovanelli+, 2007)
J/AJf135/588 : Arecibo legacy fast ALFA survey V. (Saintonge+, 2008)
J/AJf136/713 : Arecibo legacy fast ALFA survey. VI. (Kent+, 2008)
J/AJf138/338 : Arecibo Legacy Fast ALFA Survey. IX. (Stierwalt+, 2009)
J/AJf142/178 : ALFALFA survey: the {alpha}.40 HI source catalog (Haynes+, 2011)
J/A3f143/133 : Properties of dwarf galaxies from the ALFALFA survey (Huang+, 2012}
J/AJf143/145 : Emission-line objects from ALFALFA H{alpha} survey (Kellar+, 2012}
J/AJf145/149 : ALFALFA discovery of Leo P. II. BVR photometry (Rhode+, 2013)
J/AJf146/145 : ALFALFA discovery of Leo P. IV. VI photometry (Mcquinn+, 2013)

In [4]: 1 tap vizier = pyvo.dal.TAPService('http://tapvizier.u-strasbg.fr/TAPVizieR/tap"})
dustpedia_set = tap_vizier.search("SELECT * FROM tables " +

°
"WHERE description LIKE '%Clark%' AND " +
4 "table name LIKE '%A+A/609%'").to table()}
5 dustpedia_set['table name', 'description']

Outl4]:  Table masked-True length=4

table_name description

bytes36 object

L] L]
JIA+A/G09 Galaxy sample ( Clark C.J.R., Verstocken S., Bianchi S., Fritz J., Viaene S., Smith M.W.L., Baes M., Casasola V., Cassara L.P, Davies J.I, De Looze |, De Vis
/A37/sample P, Evans R, Galametz M., Jones AP, Lianou S., Madden S., Mosenkov A V., Xilouris M.)
Aperture-malched photometry for 27 bands (GALEX, SDSS, 2MASS, WISE, Spitzer, and Herschel) ( Clark C.J.R., Verstocken S., Bianchi §., Fritz J., Viaene

AQQLM:S‘ S, Smilh MWL, Baes M, Casasola V., Cassara P, Davies LI, De Laoze |, De Vis P, Evans R., Galametz M. Jones AP, Lianou S., Madden S, Mosankov
{Asriaem AN Xllouris M.)
JALAKG09 Ancillary pholometry from IRAS SCANPI ( Clark C.J.R., Verstocken S., Blanchi S., Fitz J. Viaene S., Smith M.W.L., Bags M., Casasola V., Cassara LP,
A3 rasphot Davies 1, De Looze | De Vis P, Evans R., Galametz M., Jones A P, Lianou S., Madden §., Mosenkav A, Xilouris hl)

JIA+AB0S Ancillary photometlry from Planck CCS2 ( Clark C.J.R., Versiocken S., Bianchi S., Fritz J., Viaene S, Smith MW.L., Baes M., Casasola V., Cassara L.P.

a S-t ro q L.Jl e ry O r VO IA37Ipinkphot Davies J.I, De Looze I, De Vis P, Evans R., Galametz M., Jones AP, Lianou S., Madden S., Mosenkov A.V., Xilouris M.}

In [5]: 1 dustpedia = tap_vizier.search("SELECT * FROM \"J/A+A/609/A37/sample\"").to_table()
2 dustpedia photo = tap vizier.search("SELECT * " +
"FROM \"1/A+A/609/A37/apphot\"").to_table()

for col in dustpedia photo.colnames:
[ if col not in dustpedia.colnames:

dustpedia[col] = dustpedia_photo[col]
8 dustpedia.write('Tables/dustpedia.vot', format="votable', overwrite=True)
9 dustpedia = Table.read('Tables/dustpedia.vot')
160 dustpedia

-
Outl5]: Table masked-True length=875
recno Name RAJ2000 DEJ2000 MType MClass D25 Il HV Hvcorr Disicorr Distd HVH  DistH  DistOH Dist Simb
deg deg aremin deg '""_: km/s Mpc  Mpc k'": Mpc Mpc Mpc
L4 Int32 oblect  floatéd  floatéd floatsd bytesd floatéd  floatsd Int16  Im32 float6d fioatsd It32  floatsd  fioatd float6d
O S O O l . O I I I 41 NGOUGTB 2735355 2199728 30  SBb  3.0003 900 2835 2766 37.76625 27.87 2793 38.1349 -~ z787 N
44 NGCUGSS 3351495 27.87685 4.8 E 29512 900 582 693 946204 928 592 508301 063820 963828 N
52 NGC1056 4070145 2857372 10 Sa 18621 46700001 1545 1561 2131349 268 1544 21.08138 91.18893 3118883 N
56 UGCO2392 439434 3376658 58 Sc 13183 76509908 1548 1583 21.61387 2652 1546 21.10868 -~ =52 U

126 UGCO3016 65333256 36.76014 5.9 Sc 1122 80.0 5897 5806 7027362 30.05 2458 33.5600 - 20.05 uc

°
d eve O p m e nt (h I pS: tﬁts) 48 NGCDO25 3682035 33579 7.0  Scd 107152 58700001 553 676 022983 861 554 7.56417 020449 020448 N
——

@
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+

» n [2]: 1 catalog list alfalfa = vizier.find catalogs('Alfalfa’)

2 for k, v in catalog list alfalfa.items():
print(k, ': ', v.description)

Y "
o J/Apl/768/77 : Ultra-compact high velocity clouds from ALFALFA (Adams+, 2013)
o J/Ap]/842/133 : HI-bearing ultra-diffuse ALFALFA galaxies (Leisman+, 2017}
¥ " J e J/Ap]/861/49 : ALFALFA extragalactic HI source catalog (Haynes+, 2018)
. . by J/Ap]S/183/214 : Arecibo Legacy Fast Alfa Survey (ALFALFA) VIII. (Martin+, 2069)
o J/A+A/545/A16 : Halpha3. Cataleg and SFR in Virgo cluster (Gavazzi+, 2012)
'

J/A+A/553/A91 : Halpha3 survey of Virge and Coma galaxies (Fossati+, 20813)
J/A+A/576/A16 : H{alpha}3 V. Coma cluster (Gavazzi+, 2015)

J/AJf133/2569 : Arecibo legacy fast ALFA survey III. (Giovanelli+, 2007)
J/AJf135/588 : Arecibo legacy fast ALFA survey V. (Saintonge+, 2008)
J/AJf136/713 : Arecibo legacy fast ALFA survey. VI. (Kent+, 2008)
J/AJf138/338 : Arecibo Legacy Fast ALFA Survey. IX. (Stierwalt+, 2009)
J/AJf142/178 : ALFALFA survey: the {alpha}.40 HI source catalog (Haynes+, 2011)
J/A3f143/133 : Properties of dwarf galaxies from the ALFALFA survey (Huang+, 2012}
J/AJf143/145 : Emission-line objects from ALFALFA H{alpha} survey (Kellar+, 2012}
J/AJf145/149 : ALFALFA discovery of Leo P. II. BVR photometry (Rhode+, 2013)

/a1 /14R/MAS - a1 Fal FA disravery nf len B TV WUT nhntametrv (Mrondinne 201320

In [6]: 1 dp alf = XMatch.query(catl=open('Tables/dustpedia.vot'},
Z cat2="vizier:J/Apl/861/49/table2"’,
3 max_distance=1.75 * u.arcmin, colRAl='RAJ2008°,
4 colDecl="DEJ2888")
5 dp alf

Out(6]: Table masked=True length=343

angDist recno_1 Name_1 RAJ2000_1 DEJ2000_1 MType MClass D25 Incl HY HVcorr Distcorr Distd HVH DistH DistOH
floaté4 int&4 str23 floatéd floatéd floatGd strd  floatGd floatéd Iint64 intG4 floatéd floatGd Int6d floatéd floatéd
14 287441 41 MNGCO6TE 27.35355 2189728 3.0 SBb  3.0903 a0.0 2835 2766 3776625 2787 2793 381349 -
31.089272 44  MNGCO8EH 33.51485 27 87685 -4.8 E 28512 a0.0  bBo92 693 946204 928 592 B.O0B301 963829
B.BEYTTH 52 NGC1056 4070145 2857372 1.0 Sa 1.8621 46700001 1545 1561 21.31349 268 1544 21.08138 31.18B93
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No worries as long as
data are available via
astroquery or VO

standards

Lots of ongoing

development (hips2fits)

23/10/19 k

In [2]: 1 catalog list alfalfa = vizier.find catalogs('Alfalfa')
2 for k, v in catalog list alfalfa.items():
print(k, ': ', v.description)

J/Apl/768/77 : Ultra-compact high velocity clouds from ALFALFA (Adams+, 2013)
J/Apl/842/133 : HI-bearing ultra-diffuse ALFALFA galaxies (Leisman+, 2017)
J/Apl/861/49 : ALFALFA extragalactic HI source catalog (Haynes+, 2018)
J/Ap]S/183/214 : Arecibo Legacy Fast Alfa Survey (ALFALFA) VIII. (Martin+, 2009)
J/A+A/545/A16 : Halpha3. Catalog and SFR in Virgo cluster (Gavazzi+, 2012)
J/A+A/553/A91 : Halpha3 survey of Virgo and Coma galaxies (Fossati+, 2013)
J/A+A/576/A16 : H{alpha}3 V. Coma cluster (Gavazzi+, 2015)

J/A1/133/2569 : Arecibo legacy fast ALFA survey III. (Giovanelli+, 2007)
J/A1/135/588 : Arecibo legacy fast ALFA survey V. (Saintonge+, 20808)
J/A1/136/713 : Arecibo legacy fast ALFA survey. VI. (Kent+, 2008)
J/A1/138/338 : Arecibo Legacy Fast ALFA Survey. IX. (Stierwalt+, 2009)
J/A1/142/170 : ALFALFA survey: the {alpha}.4@ HI source catalog (Haynes+, 2011)
J/A1/143/133 : Properties of dwarf galaxies from the ALFALFA survey (Huang+, 2012)
J/A1/143/145 : Emission-line objects from ALFALFA H{alpha} survey (Kellar+, 2012)
J/A1/145/149 : ALFALFA discovery of Leo P. II. BVR photometry (Rhode+, 20813}
J/A1/146/145 : ALFALFA discovery of Leo P. IV. VI photometry (Mcquinn+, 2013)

In [4]: 1 tap vizier = pyvo.dal.TAPService('http://tapvizier.u-strasbg.fr/TAPVizieR/tap"})
dustpedia_set = tap_vizier.search("SELECT * FROM tables " +
"WHERE description LIKE '%Clark%' AND " +
"table name LIKE '%A+A/609%'").to table()
dustpedia_set['table name', 'description’]

Outl4]:  Table masked-True length=4

table_name description
bytes36 object
JIA+A/G09  Galaxy sample ( Clark C.J.R., Verstocken S., Bianchi §., Fritz J., Viaene S., Smith MW.L., Baes M, Casasola V., Cassara L.P, Davies J.I. De Looze | De Vis
137/sample P, Evans R., Galametz M., Jones AP, Lianou S., Madden S., Mosenkov A.V., Xilouris by
JAwagog  perture-malched photometry for 27 biands (GALEX, SDSS, 2MASS, WISE, Spitzer, and Herschel) (Clark G.J R, Versiocken S, Bianchi s., Fitz J Viaene
m‘}; oy S Smilh MWL, Baes M., Casasola V., Cassara LP, Davies.l1, De Looze I, De Vis P, Evans R., Galametz M, Jones AP, Lianou 8, Madden S., Moserkov
{Asriaem AN Xllouris M.)
JIALAG09 Ancillary photometry from IRAS SCANP! ( Clark C.LR., Verstocken S., Bianchi S., Fritz J., Viaene S., Smith M.W.L., Bass M., Casasala V., CassaraLP,
/A37/irasphot Davies J.I De Looze I, De Vis P, Evans R, Galametz ., Jones AP, Lianou S., Madden S., Mosenkov AV., Xilouris M.
JIALABOD Ancillary photometry from Planck CCS2 ( Clark C.J.R., Verstocken S., Bianchi S., Fritz J., Viaene S., Smith M.W.L., Baes M., Casasola V., Cassara LP.
(A37/plnkphot Davies J.I De Looze I, De Vis P, Evans R, Galametz M., Jones AP, Lianou S., Madden S., Mosenkow AV., Xilouris .}
In [5]: 1 dustpedia = tap_vizier.search("SELECT * FROM \"J/A+A/609/A37/sample\"").to_table()
2 dustpedia photo = tap vizier.search("SELECT * " +
3 "FROM \"1/A+A/609/A37/apphot\"").to_table()
4
5 for col in dustpedia photo.colnames:
[ if col not in dustpedia.colnames:
7 dustpedia[col] = dustpedia_photo[col]
dustpedia.write('Tables/dustpedia.vot', format='votable', overwrite=True)
9 dustpedia = Table.read('Tables/dustpedia.vot')
160 dustpedia
-
Outl5]: Table masked-True length=875
recno Name RAJ2000 DEJ2000 MType MClass D25 incl  HV HVcorr Distcorr Dist0 HVH  DistH  DistOH Dist Simb
deg deg aremin deg '""_: km/s Mpc  Mpc k'": Mpc Mpc Mpc
int32 object  floatéd  floatéd floatsd bytesd float6d  floatsd Int16  Im32  fioat6d floatsd Int32  floatsd  floatéd  floatsd
41 NGCDG78 27.35355 2199728 30  SBb  3.0803 900 2835 2766 37.76625 27.67 2793 36.1349 - 2787 N
44 NGCDBSS 3351495 2767685 48 E 29512 900 592 693 946204 928 592 808301 963829 9.63829 N
In [6]: 1 dp_alf = XMatch.query(catl=open('Tables/dustpedia.vot'},
2 cat2="vizier:]/Ap]/861/49/table2",
3 max_distance=1.75 * u.arcmin, colRAl='RAJ28008',
4 colDecl='DE]2000" )
5 dp_alf
Out[6]: Table masked=True length=343
angDist recno 1 Name_1 RAJ2000_1 DEJ2000_1 MType MClass D25 Incl HV HVcorr Distcorr Dist0 HVH DistH DistOH
floatéd int64 str23 floatéd floatéd float64 strd  float6d floatéd int64 int6é4 floaté4 floatéd Int6d floate4 float64
14287441 41 NGCO678 27.35355 2199728 30 SBb  3.0003 90.0 2835 2766 3776626 2787 2793 38.1349 =
31.099272 44 NGC0855 3351495 27 87685 -4.8 E 28512 900 592 693 9.46204 928 592 808301 963829
8.557775 52 NGC1056 40.70145 28567372 1.0 Sa  1.8621 46700001 1545 1561 21.31349 26.8 1544 2108138 31.18833
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W Photutils works

— Find stars

~ Measure aperture i ¥ /)

photometry
- Mask stars

~ Visualise aperture for

double-checking

23/10/19 K. Lutz - one notebook / one paper - DotAstronomy .



@ Matplotlib PLUS

- Plot functions for

special objects
— WCS axes

— astropy.visualisation

@ Aladin Lite widget

23/10/19
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Visualisation -

@ Matplotlib PLUS

- Plot functions for

special objects
— WCS axes

— astropy.visualisation

@ Aladin Lite widget

23/10/19
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aladinl = ipyal.Aladin(survey='P/ color*, fov=0.1,
GEe2")

23/10/19 K. Lutz - one notebook / one paper - DotAstronomy .
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~ Visualisation = =

@Matplotlib PLUS

- Plot functions for

ial object
55 .
.
»
0”49"“50S 40° 30°
— \/\/( f axe S RA (J2000)
In aladinl = ipyal.Aladin(survey='P/DSS2/color', fov=0.1
target="'ES0243-G002"' )

~ astropy.visualisation

@ Aladin Lite widget

23/10/19 K. Lutz - one notebook / one paper - DotAstronomy .



»y ; - ok A . ’
s J
i

8 f,;‘ <

- (Dofdevelopiy

W'
e
B ¥
%

P
“" i

* Aladin Lite widget nice for quick visualisation

* MOC help to avoid source confusion

aladin= ipyal.Aladin(survey='P/DS52/color', target='ES0378-3', fov=0.5)
in

In [9]: aladin.add moc_from dict(my moc.serialize(format='json'), {'color': 'red'})

23/10/19 K. Lutz - one notebook / one paper - DotAstronomy .
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In [6]: aladin= ipyal.Aladin(survey='P/D552/color', target='ES0378-3', fov=0.5)
aladin

J2000 v

In [9]: aladin.add moc_from dict(my moc.serialize(format='json'), {'color': 'red'})

23/10/19 K. Lutz - one notebook / one paper - DotAstronomy .



®Both
CIGA

MAGPHYS and

' E are command

line

‘00ls

@I\/\ayoe the astropy

falele

MOC

23/10/19

elling + table of

el?
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®Both
CIGA

MAGPHYS and

' E are command

line

‘00ls

@I\/\ayoe the astropy

falele

MOC

hear

23/10/19

elling + table of

el? Happy to

OGS -
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®Both MAGPHYS and

line tools | i{" python, other complex
| o analysis packages
@Mayoe the astropy ‘ ‘ (e.e. kinematic
: modelling) are available
modelling + table of G s pythaRiec
model? Happy to e at i S

hear more...

23/10/19 K. Lutz - one notebook / one paper - DotAstronomy .
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* Lots of heavy lifting can already be done in Jupyter

notebooks:
— Backeround measurements

— Data cube analysis

* Many good things are on the best way:
— Hips2fits module for astroquery (in development)

~ ESAsky widget for Jupyter notebooks (pyesasky)

* Crucial: access to outside databases!
23/10/19 K. Lutz - one notebook / one paper - DotAstronomy .
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