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Digital Science - Reproducibility and Visibility in Astronomy

Astronomy Research Lifecycle

Astronomy research lifecycle is entirely digital

»

»

»

»

»

Observation proposals
Data reduction pipelines
Analysis of science ready data
Catalogs of objects and data
Publish process
» Final data results [ POF |
»  Experiment in DL ?

ADS/arXiv

Reproducible research is still not

possible in a digital world

A rich infrastructure of data (VO)

is not efficiently used

A normalized preservation of
methodology is needed
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Digital Science - Reproducibility and Visibility in Astronomy
Efficiency and Reuse

Optimize return on investments made on big facilities
» Avoid duplication of efforts and reinvention

» How to discover and not duplicate ?

» How to re-use and not duplicate ?

» How to make use of best practices ?

» How to use the rich infrastructure of data ? ssmasmsmnens
» Intellectual contributions are encoded in softw [l . : "%’"D‘L

More data in archives does not imply more knowledge FOR HF'n,R,I,ApE
» Time has come to go beyond the PDF 3 - 3
» Expose complete scientific record, not the story
» Allow easy discovery of methods and tools




igital Science - Reproducibility and Visibility in Astronomy

Reproducibility and The Scientific Method

Benefits

» Publishing knowledge, not advertising
» The author, the referee and the re-user
» Reputation, prestige and respect

» Higher quality of publications
> Authors will be more careful
> Many eyes to check results

Challenges
» Hard and time consuming

V-
=
4 -
- .
7, 4 7/
v
s 7

NORMAL

PERSON SCIENTIST

I GUESS T
SHOULDNT DO THAT

I WONDER IF
THAT HAPPENS EVERY

» Need incentives — not rewarded now
Initiatives

» Elsevier Executable Papers Challenge
hitp:/ixked.com/242f » Open Data / Open Science



Digital Science - Reproducibility and Visibility in Astronomy
Reproducibility and The Scientific Method

Barriers to Data and Code Sharing

in Computational Science

Survey of Machine Learning Community, NIPS (Stodden, 2010):

Code Data
77% Time to document and clean up 54%
52% Dealing with questions from users 34%
44% Not receiving attribution 42%
40% | : ‘ -
34% _ldontknow how 41%

- Time to verify release with admin 38%

£]0)74 Potential loss of future publications 35%

£0)74 Competitors may get an advantage 33%

20% Web/disk space limitations 29%




Digital Science - Reproducibility and Visibility in Astronomy
Publishing: Discovery, Visibility and Credit

EE

nature » Advanced search
International weekly journal of science

Home ‘ News & Comment | Research | Careers & Jobs | Current Issue | Audio & Video | For Authors

Specials & supplements archive

SPECIAIaS » See all specials Journal home Subscribe

Current issue E-alert sign up

How to improve the use of metrics

For authors & RSS feed

Nature 465, 870-872 (17 June 2010) | doi:10.1038/465870a

I... “Science is being killed by

I g ! b

1 numerical ranking,”[...] Ranking
| systems lures scientists into

| : pursuing high rankings first and

1 good science second.

Top content
e

1. Public health: The toxic truth about sugar
Nature | 01 February 2012

2. The case for open computer programs
Nature | 22 February 2012

3. The great beyond
Nature | 29 February 2012

4. The darker side of stem cells

SCIENCE METRICS Nature | 29 February 2012

The value of scientific output is often measured, to rank one nation against another, allocate funds
between universities, or even grant or deny tenure. Scientometricians have devised a multitude of
'metrics’ to help in these rankings. Do they work? Are they fair? Are they over-used? Nafure P Nature | 29 February 2012
investigates.

5. Cancer: Solving an age-old problem

View all

[+ Editorial J v Features J§ v Opinion [l v From the archive , 6




Digital Science - Reproducibility and Visibility in Astronomy
Publishing: Discovery, Visibility and Credit

EE

nature » Advanced search
International weekly journal of science

Home ‘ News & Comment | Research | Careers & Jobs | Current Issue | Audio & Video | For Authors

Specials & supplements archive

SPECIAIaS » See all specials Journal home Subscribe

Current issue E-alert sign up

How to improve the use of metrics

For authors & RSS feed

Nature 465, 870-872 (17 June 2010) | doi:10.1038/465870a

I Research reverts to a kind of

| 'academic prostitution’, in which
| work is done to please editors and
I referees rather than to further

Top content
e

1. Public health: The toxic truth about sugar
Nature | 01 February 2012

2. The case for open computer programs
Nature | 22 February 2012

: knowledge.

3. The great beyond
Nature | 29 February 2012

4. The darker side of stem cells

SCIENCE METRICS Nature | 29 February 2012

The value of scientific output is often measured, to rank one nation against another, allocate funds
between universities, or even grant or deny tenure. Scientometricians have devised a multitude of
'metrics’ to help in these rankings. Do they work? Are they fair? Are they over-used? Nafure P Nature | 29 February 2012
investigates.

5. Cancer: Solving an age-old problem

View all

[+ Editorial J v Features J§ v Opinion [l v From the archive , 7




Digital Science - Reproducibility and Visibility in Astronomy
Publishing: Discovery, Visibility and Credit

EE

nature » Advanced search
International weekly journal of science

Home ‘ News & Comment | Research | Careers & Jobs | Current Issue | Audio & Video | For Authors

Specials & supplements archive Science Metrics

SPECIAIaS » See all specials Journal home Subscribe

Current issue E-alert sign up

How to improve the use of metrics

For authors & RSS feed

Nature 465, 870-872 (17 June 2010) | doi:10.1038/465870a

2 gl Wy R i Top content
I ... an author's h-index can reflect | > § .
I longevity as much as quality —and | 62 W 4
: can never go down with age, even if ' (_ | Y 1 Zu:'c T::n: bThe toz:;tznnh about sugar
- e - ature ebruary
I aresearcher drops out of science I . .
1 | : hy v 2. The case for open computer programs
| ‘altogether. | - Nature | 22 February 2012

3. The great beyond
Nature | 29 February 2012

4. The darker side of stem cells

SCIENCE METRICS Nature | 29 February 2012

The value of scientific output is often measured, to rank one nation against another, allocate funds
between universities, or even grant or deny tenure. Scientometricians have devised a multitude of
'metrics’ to help in these rankings. Do they work? Are they fair? Are they over-used? Nafure P Nature | 29 February 2012
investigates.

5. Cancer: Solving an age-old problem

View all

[+ Editorial J v Features J§ v Opinion [l v From the archive , 8




Digital Science - Reproducibility and Visibility in Astronomy
Publishing: Discovery, Visibility and Credit

Exploring and understanding scientific metrics in citation

Fig. 4. “Hidden gem” in the dataset Fig. 5. "Popular paper" (in the center).

©LiquidPub

2010 Krapivin et al. 9




Digital Science - Reproducibility and Visibility in Astronomy
Publishing: Discovery, Visibility and Credit

Paper discovery: the social dimension

peef‘eva luation &R MENDELEY YU u

empowering scholars i Papers - Q
) R
. o Browse | FAQ | Log in LProfile updates | Groups ., Install the Web Importer
E E ) ; B The Web Importer lets you import

u Search citeulike I references and documents from over
30 academic databases with a single
click. You can add it to your browser
here.

Edit My Profile

citeulike is a free service for managi . S T T
E X B I b S 0 n O m y impact in the Mendeley network and to enable

Research(Gale

€
L
D K y ).
N J / .
* klEInk
J 4
Spread your research results

Collabgraph!

llaborating in your field of research. Just
~f§ary or upload a bibtex file, containing your
jraph will create a fancy graph showing

zotero
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Digital Science - Reproducibility and Visibility in Astronomy
Going beyond automation: Scientific Workflows

""" Living Tutorials

Templates for Re-use |
Expedites Training =~

Reduce time to insight
Avoids relnventlon =

| e o | sts]| e m ‘ : l

Dlgltal Libraries of workflows may boost the
:f}w.u“se of the existing mfrastrucpture of‘data (VO)

_—————

- || o

| ]
o




Digital Science - Reproducibility and Visibility in Astronomy
Going beyond automation: Scientific Workflows

_ A STORY TOLD (N FILE NAMES: =JIOEd
&3 C:\user\research\data .v} |
Filename « Date Modified Size Type
@ data_2010.05.28_test.dat 3:37PM 5/28/2010  420KB DAT file
i data_2010.05.28_re-test.dat 4:20PM 5/28/2010 421 KB DAT file
Automation does not imply organization
{3 data_2010.05.28_WTF.dat 9:58 PM 5/28/2010 30KB DAT file
a4 Aata 2010 N0S 2Q asarrrabs Aak 12:37 AM SP2Q2N010 A KR DAT fils

Assistive building
Completeness evaluation

U dald_LU1U.UD. 29 _USE | RS AN .Adl .U AV Of 97010 L, 099 KB DAL THe

& analysis_graphs.xls 713 AM 5/29/2010 455 KB  XLS file

#) ThesisOutline! .doc 7:26 AM 5/29/2010 IBKB DOC file
=) Notes_Meeting_with_ProfSmith. txt 11:38 AM 5/29/2010 1,673KB TXT file
2 JUNK. .. 2:45 PM 5/29/2010 Folder

¢ data_2010.05.30_startingover.dat . 8:37 AM 5/30/2010 420 KB DAT file

< | >
Type: Ph.D Thesis Modified: too many times Copyright: Jorge Cham www,phdcomics.com 12




Digital Science - Reproducibility and Visibility in Astronomy
Research Objects

Expose experiment in a structured way in order to be understood

= _README.txt
¥ [ data

¥ [ input
¥ ] gathering

Investigation

= NamesLEDA.txt
¥ | propagation
= ag.txt
=/ bt.txt
btc.txt
distance
Ib.txt
logr25.t
morp
= veloc
¥ [} output
» [ gathering
» [ propagat
» (] updating
¥ [ docs
» [ _based L

Results

Data

version

(i [ (i [ [

Investigation

0 txt

7
I & &

Wgrkflgv; Z Data

0 ) |
L =HID =

Results Investigators

ARE&

A

w w
Social Objects
Distributed 13

i

rﬁ—oﬁﬁ
)
|

» [ _produced  — L
| CONTENT.txt - O»@ )=
= RECIPES.txt — R 1
¥ @ scripts ﬂA £

» [ propagation = -

» (] updating
¥ ] workflows

| gathering.t2flow

) propagation.t2fiow Technical Objects
M updating.t2flow




Digital Science - Reproducibility and Visibility in Astronomy
Research Objects

Similar initiatives in Astronomy

|
» Semantic curation of digital objects l fhs [ |
> CDS Centre Données Strasbourg f k|
> US Virtual Astronomical Observatory ‘ &8

> SAO/NASA ADSLabs

» Workflow users platforms
Cyber-SKA . =
IlceCore . ST b
e —
Montage ~Bui e:?fmu
Astro-WISE - ;
Helio-VO

A VA e

» Semantically auto descriptive WS ——
»  Workflows VO-France

14



Digital Science - Reproducibility and Visibility in Astronomy
Research Objects

ADSLabs Initiative

VLY ADs Labs
Fulltext Search

Home Labs Home ADS Classic Help

ADO Linked Components

» Author
This interface allows users to search the collection of electronic fulltext papers indexed in the ADS. It provides an
Journal Abbreviation exhaustive search solution useful for locating mentions of specific terms in the body of papers indexed in our fulltext
archive, rather than just their abstracts. While not all of ADS's bibliographic records are currently covered by this service,

Keyword it does cover the major astronomy journals (ApJ, ApJS, AJ, ABA, MNRAS, PASP, PASJ), all the Springer and Elsevier
physics journals, as well as all of the arXiv eprints. For more information view the help page.

Limit your search

Publication Year

» Publications E::;jj:::m =
» Journals - |

5 ObJeC tS S I M B AD é:;eLkiégfaﬁg?s‘?eéi‘niic?:';?ii""c'f‘:.i"a"r'i:ri‘éé‘:"?ffifﬁ;:Eﬁi?ﬁ‘?Sr',‘n".s‘ gene e ks
» Tabular data behind the plots CDS
» ASCL reference of used software | A0S Labs caren

» Observing time Proposals e R
» Used facilities, surveys or missions

(J Refereed Only | [J Disable Synonyms | Journal Abbreviation(s)
Database

Astronomy # ‘ SEARCH

Author  Firstauthor  Titlie  Object Examples

Explore the field © myADS articles Recently viewed articles
ost recent @ What people are reading @
Most relevant @ What experts are citing @
- Reviews and introductory papers &

Please login to enable personal content.

HiEH
b
k
L4

Incentives

00 %] results.

@ http://labs.adsabs.harvard.edu/

4T, The ADS is operated by the i ol under NASA Grant NNXO9AB33G  roriow us on bwitt ElMe qusta | 10
% ; Contact: ads at cfa.harvard.edu or through the feedback form.
N

15



normalized citations

Digital Science - Reproducibility and Visibility in Astronomy
Research Objects

The Incentive

Papers with data links are cited more than those without
1995 - 2000

51034 \/\/\ | B O S
1B ) \/\/v , , — data links
i - \ —— no data links

-10 0 10 20 30 40 50 60 70 80 90 100 110 120
months after publication

Effect of E-printing on Citation Rates in Astronomy and Physics
2006. Edwin A. Henneken et al.

16



Digital Science - Reproducibility and Visibility in Astronomy
The Wf4Ever Project

» Development of to access and manage VO data

» Development Golden Exemplars of astrophysical Workflows and
Research Obijects that use the Wf4Ever technological support

» Curation of physical quantities in 1D catalogues
 Data retrieved from external repositories and stored locally
» Only local processes for calculations

» Environment and Modelling from 1D catalogues and 2D images _
 Data retrieved from external repositories (SDSS DRY7)
 Local software and external web services as processes

> Modelling and Analysis of 3D formatted data
* Only external data and processes I

17



Digital Science - Reproducibility and Visibility in Astronomy
Astronomical Research Objects in Action

Curation by inspecting propagation of changes in quantities

o L NI =[e TN T [oTs [ 7T~
CENCEEEC ey
EONODNSO D DR
NN SR S
AL
SN EEEC RN
DEDONEDNENEEnn
DDDDONSoENORNE

__,_,__,_,_,_—__,_’——-

—_—

Credit: Zsolt Frei and James E. Gunn. The Galaxy Catalog 18




Digital Science - Reproducibility and Visibility in Astronomy
Astronomical Research Objects in Action

Create, annotate and run a workflow

Taverna Workbench 2.4.0

CeoxHip AVE [ ¢9+RB T @

|+ Design [ Results myExperiment [l VO services &} Service Catalogue

Calculation_of_distances__| i _and_luminosities_usi...

Service panel =1 ‘
Filter: ( Clear ) oo = H o EM &
Import new services { Workdow npui pors

=y Available services E‘EA

() Service templates Parse GabxyNames

() Local services Yivdpes
| Astro tools A
) Biomart @ hnp./Iwww4hioman.orglbioma&manservke g

() Biomoby @ http://moby.ucalgary.ca/moby/MOBY-Central.p|

() Soaplab @ http://www.ebi.ac.uk/soaplab/services/

3 VAMDC

. WSDL @ http://eutils.ncbi.nim.nih.gov/entrez/eutils/soap /eutils.wsd|
) WSDL @ http://soap.bind.ca/wsdl/bind.wsdl

() WSDL @ http://soap.genome.jp /KEGG.wsdl

() WSDL @ http://www.ebi.ac.uk /ws/services/urn:Dbfetch?wsd|

(=) WSDL @ http://www.ebi.ac.uk/xembl/XEMBL wsd|

Workop Guput pors

v “Fom LEDA

vYVYVYYYYVYVYYYY

[ explorer  Details idati repon)

ar

Exvacing b2 f{om LEOA
Calculation_of_distances__magnitutes_and_luminosities_using_HyperLEDA
= Workflow input ports
A galaxynames
A type_morpho
¥ 3 Workflow output ports \.
V ag
V bt
V brc
'V distances
V¥ j2000Coords
Vb
V logr2s
V¥ velocity
¥ 3 Services
v $rag-ag
@, value
v @rbr-be
9, value
v & Calculate_BT_Correction s
ag
2 bt
2 logr2s
#° type
2 velocity
@, BTCorrection
v & Calculate_Distances
2 fileCoords)2000
A® velocity
@, distances
v @ Calculate_Luminosities
7 brc_file
»° distances_file
@, |b_result
v & Extracting_ag_from_LEDA
0 linac

«

{atowdps

[ mion | [t | [ e | [kt vmtse | [t v | [ v | 8 om vt | [ 10 s | [t v | [ v | [ vt | [t v | (o | [z | [t ] [y | [ | A

[=] [feoas] [ ] [y [[ees | [ [ dsnces | [iee00coran | 7

<I>7
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Digital Science - Reproducibility and Visibility in Astronomy
Astronomical Research Objects in Action

Populate the Research Object and annotate

Wf4Ever - RO Annotator MOCKUP

EB’ Datasets

Annotating "Galaxy_Names.csv"

Comma-separated-value What kind of annotation is this?
src; meta.name, galaxies, ... Description =
Description | Names of galaxies whose

| Apparent Magnitiides coy Role | Input file

. /B Galaxy_Names.csv

Value for the annotation

BISU EEEE EE Xx 2

== o=M 3 mmH X
Names of galaxies whose distance is

to be estimated. Each line represents
iffgrent galaxy. Optional

®-@ Scripts Created At | 2011-09-06 16:32:18

V{D Web Services

f Workflows
;'u

Extract !

I Galaxy name
* Morphology type (NED)
* NED distance

Save Changes Cancel

20



Digital Science - Reproducibility and Visibility in Astronomy
Astronomical Research Objects in Action

Add documents and references

Wf4Ever - RO Annotator MOCKUP

Annotating "Galaxy_Names.csv"

Research Object: Distance Estimation

-G Datasets [Type | Comma-separated-value What kind of annotation is this?

Keywords |src; meta.name, galaxies, ...

1B Galaxy_Names.csv Description (el
] Description |Names of galaxies whose
B R b e R ot e Value for the annotation
2D

@ Scripts Created At | 2011-09-06 16:32:18 —
B ; Modified At | 2012-02-07 08:44:32 . .
J Web Services L - Names of galaxies whose distance is
L to be estimated. Each line represents
Hi. ( . .
#8 Workflows a different galaxy. Optional
&0 Docs information on the galaxy is added as

3 comma-separated values, in this

i ) 2012A&A...536A.108V.AMIGA XIIl: order:

Workflow-based distance assessment...
User-agen: + » Galaxy name
Allow:
» Morphology type (NED)

# cc(;ober 11 2019 Whyte & Mackay whisky are ‘ NED dIStance

STa unisky. cach worth £150, are nidden fn o * Estimation Method

bottles of Whyte & Mackay Special whisky (learn

more at http://bit.ly/whiskyhuntvideo )

# The bottles are hidden in stores across the UK

but we wanted to hide one in our new-look

website as well - so if you're reading this

congratulations on being a winner

# Drop an email to richard at themasterblender

dot com with the subject I Read Robots.txt Files
and if you're one of the first to reply, are of
a legal drinking age and your local licensing

laws allow it we'll send you a bottle of 30 year

old Whyte & Mackay. If we can't send you that,
we'll send you something else. -

I Save Changes Cancel
# And of course make sure you are fc' y!

on Twitter and Facebook - @the_noseJ‘ |

éwhy £ .com/whytean |
see what we do next. We do like our | |
stunts! | |

# If you weren't first, there's stil
200 bottles hidden in stores across |
October 11 2010 | ‘\

__%\ 21




Digital Science - Reproducibility and Visibility in Astronomy
Astronomical Research Objects in Action

Create and explore relations among components

Wf4Ever - RO Annotator MOCKUP

Research Object: Distance Estimation

& Datasets
[ Galaxy Names.csv
[z] Apparent_Magnitudes.csv
®-(3 Scripts
(& Web Services
3 Workflows

CJ Docs
i 2012A&A...536A.108V.AMIGA XIII:

Workflow-based distance assessment...

extractPropertyVal.py X
A

ColorsAA.pdf x

Web Service Hyperleda x

extract]2000Coord.py X

D5.3v1_1.0.pdf x

nameslLeda.txt X

Scripts X

RS

Data Output X Data Input X ®

gatherigg x

J2000Cords.txt X

o Propagation x
BTCorrectionCalculation.py x

Scripts X
)

calculateDistance.py X

o ]
coords2Deg. py X IbNew.txt X

distancesNew.txt X

Reseayth Object x
Data Input x

README.TXT x

Produced x

3
Bibliography x

R

o
Ruiz.pdf x

®
) Paturel.pdf x

D5.1.pdf x I's)
Vauglin.pdf x

btcNew.txt X

22



Digital Science - Reproducibility and Visibility in Astronomy
Astronomical Research Objects in Action

Add schema of the experiment

Wf4Ever - RO Annotator MOCKUP

Annotating "Galaxy_Names.csv"

Research Object: Distance Estimation

-G Datasets [Type | Comma-separated-value What kind of annotation is this?
i N Keywords |src; meta.name, galaxies, ... - .
1B Galaxy_Names.csv Description (el
: Description }Names of galaxies whose
B R b e R ot e Value for the annotation
: EEE s li== Pt
& Scripts Created At | 2011-09-06 16:32:18 B_I ? Y T N S BT L Qo
i == =W 33 nmweH X
B ; Modified At | 2012-02-07 08:44:32 . .
O Web Services odtea st Names of galaxies whose distance is
_C' Workf] to be estimated. Each line represents
oriHows a different galaxy. Optional
(5 Docs information on the galaxy is added as
comma-separated values, in this
order:

» Galaxy name

» Morphology type (NED)
* NED distance

» Estimation Method

3. Calculate
Caorrections
luminosities
distances "
R st Save Changes Cancel

23



Digital Science - Reproducibility and Visibility in Astronomy
Astronomical Research Objects in Action

Publication for later discovery

Home / Research Object: hitp://sandbox. widever-project.org/rosrs&/ROs/HyperLEDA%20Luminosities/

Interactive Conceptual Physical

=-JIHyperLEDA Luminosities/
& Web Senices
= Datasets
L) agNew. txt
O 1bOld.txt
L) j2000Coords. txt
L) IbNew. txt
O diff b txt
W Ib.sql
L) NamesLEDA txt
L) logr25New. txt
) velocitiesNew. txt
) distancesNew.txt
) morpholNew:.txt
U bteMew. txt
L) btNew.txt
®-(J Scripts
- I Workflows
U comparison_and_update_values_475535.

U calculating_the_total_luminosity_of a_galaxy_using_properties_from_text 1
) gathering_galaxy_properties_using_hyperleda_129473.

& Workflow Runs
#-J Documents
) GoldenTrace.txt

Import and
re-use !

Item info

Created by: Jose Enrique Ruiz
Created on: 2012.01.08 17:09:14 CET
File size: --

Number of annotations: 1
Keywords [galaxies][catalogs]
Integrity [

Rating NN R

Downloads 36
Citations 1

Re-used 4

Comments 2

<< Previous version | Next version >>
24



Digital Science - Reproducibility and Visibility in Astronomy
Astronomical Research Objects in Action

Curation by inspecting propagation of changes in quantities

About | Maling List | Publications ] Logout

2 Taverna 23 (Y] experiment
»  MyExperiment Pack TR e [T

) I O CTD
> http:.//www.myexperiment.org/packs/231 e e T e e T———

of galaxios

VA Manage Pack )¢ Delete Pack

Pack: Propagation of prop: d from the HyperLEDA catalog in the calculation of
luminosities of galaxies
Created at: 24/11/11 @ 19:1205  Last updated: 01/1211 @ 22:13:34
Add an Item | Sharing | Tags (6) | Featured in Packs (0) | Favourited By (0) | Comments (0)

u u
Related Publication BRI
January 19,2012
The AMIGA of isolated ies XI.
= Jose

- L]
A First Look at Isolated Galaxy Colors E\nque
I x I [} M. Fernéndez Lorenzo', J. Sulentic', L. Verdes-Montenegro', J. E. Ruiz', J. Sabater® and Sénchez, . Ruiz

Instituto de Astrofisica de Andslucis, Granada, IAA-CSIC Apdo. 3004, 18080 Granada, Spain e-mail: miriangiaa. es
Jniversity of Edinburgh, Edinburgh EH9 3HJ, UK

(@ Creator

“Instiwte for Astronomsy,

Received... cceped.. 12 items in this pack
] ABSTRACT
Gonin The s propeis o slsis can e alfcted by ot (el prosesse) o s (ersions and et of
prsosiied on s sampleof soled © Tags (6)
e i b Ty S sk o ] () vlaton: I llows . s e ey ot o Oy b
- o e
Ao We e n um look at SDSS (x 1) colors of ;u\axlc:- i the AMIGA sample involving many of the most solaied galaxiesin the (] Creator tags
IO s i e s gy o e o 1 o S5 et
otads 5 s i Vs o e i o S o e AVICA sl (550 55 nd
ot e ‘
e e T ek enen o ANIGA il Buies 0 seder s et i clo s We fnd 0 cle diflcace astronomy | curation

Condlusions. The redder colors of AMIGA spirals and low pairs—is

B oy e e e el S database storing | galaxies
. e i
y FoTte

Tikety ue 1 a more pussve sar formation in very isolated galaxie. observatory
Key words. galuxes: general — galaxies: fundamental
[edt]
1. Introduction the morphology-density relation (Dressler 1980; van der Wel et -
al. 2010, and references thercin). In dense environments lumi- Add Tags 9

In some ways our study of galaxy properties is still in ts infancy.  nous red carly-type galaxies predominate while in lowest den-
‘We have a plethora of theoretical ideas but we are stll trying ©© ity environment blue late-type spirals are the defining popula-
undersand what busic measures 5. ize luminosiy and color on (Dresler 1980; Capa et . 2007) Wrsle s casy 0 o
are telling us. This is, in part, because galaxies are COmpOSte  nize g rich cluster, definitions of low density environments can (@ Tags from Items (5)

structures and in another part because we cannot easily SCPATAE e confusing. In recent years there has been an increased em-
effects of nature (internal processes) from nurture (interac- phasic o it

tions and effects of environment). the most use! plcs remains the vls\ully selected

pop: Coalog of T Calasion 1) compiled by

and these colors correlate with morphology and environment. ~ (1973) more resently vetted as the AMIGA sample (Sulentic
The distribution of galaxy colors in the (g-1) vs. (u—g) plane 2010, and references therein).

(Strateva et al. 2001) shows a strong bimodality with clear sc s -
aration into red and blue sequences. Study of morphology and  creased activity towards low density environments (Lewis ct al.
spectral classification (Strateva ct al. 2001) for subsamples of  2002: Hogg ctal. 2003, 2004: Baldsy et al. 2006). In this sensc,
287 e and S00 blu galies show bl the b color sk cor Balogh et 81 (1998) found tht the mean Sar formation e in

respond roughly o carly- (E, S0, and Sa) and late—type (b, S¢.  galaxies with similar bulge-to-total (B/T) luminosity

and Im) galasies as expected from the respective dominance of  shways lower in custers than in the el However Patton o al.
-popul C (2011) found that the opposite is happening in galaxy pairs with

saongly on uminesy 1 he sene s o uminous gl lear sgnsof st Formation indueed by nerscion Witk the

of the same morphological type arc redder (Baldry et al. 2004).  blye galaxies. This result agrees with the bluer (U~B and B—V)

“The color-magnitude relation is most obvious i the rei-frame.  colors ound previously by Larson & Tinsley (1978) for peculiar

(8-1) (corrected to z=0.1), where the separation between the red galaxi

and blue populations is evident (Blanton et al. 2003). Approximately 10% of the low density universe is populated
Environment is also thought o play a role in the mix of mor- by pars (o by riplts i dense groups) where enviroen.

phological types for  sample of galaxies which is reflected by the proccssce that happen in siaturst

R guluxn. and clusters (c.g. Xu & Sulentic 1991; lovino 2002).
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Digital Science - Reproducibility and Visibility in Astronomy
Workflows in Action

SOFTWARE

« http://wf4ever.github.com/astrotaverna/
* http://www.taverna.org.uk/

Hands on
AstroTaverna !

VN

VIDEO TUTORIALS

» http://amiga.iaa.es/files/tavernavideos/AstroTavernalntro.m4v
« http://amiga.iaa.es/files/tavernavideos/NEDImages.mov
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Digital Science - Reproducibility and Visibility in Astronomy
Conclusions

How NOT to be a good e-astronomer

»

»

»

»

»

»

»

»

»

»

Write a obscure paper, do not say clearly how to reproduce the results

Do things quickly and forget about them once you’ve submitted the paper

Be untidy, spread your code and data in a variety of formats, folders and disks
Practise the “data mine-ing” — data are mine

Practise the “data flirting” — call me if you would like to see more

Do not provide data results, including the plots is just fine

Always cite the same authors and papers or those that cite you

Do not cite other resources than papers, neither provide their URL links

Do not search info on Internet with other tools than ADS or arXiv

\Work alone and email/phone one friend if you have any doubt

Q http://amiga.iaa.es/p/212-workflows.htm
Q http://www.wf4ever-project.org

& jer@iaa.es
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