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About me

Rachael the
astrophysicist

Rachael works for The University
of Manchester and studies

star formation and evolution
at Jodrell Bank

* Community Manager for the Software
Sustainability Institute at the University of
Manchester

* Research background in Astrophysics

* Passionate about openness,
transparency, reproducibility, wellbeing
and inclusion in STEM

o Currently a cartoon in the UK’s National
Science and Media Museum Hello
Universe exhibition

e Organise the Manchester women in data
meetup group

HER+Data MCR N
meetup.com/HER-Data-MCR A s o
Py

.
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My career path and Open Science journey

BSc Physics

University of Tennessee

- Interned at NASA’'s JPL
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My career path and Open Science journey

Postdoc

BSc Physics Dublin Institute for Advanced Studies

University of Tennessee

- Interned at NASA’'s JPL

PhD Astrophysics

Trinity College Dublin

Dublin Institute for Advanced Studies
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My career path and Open Science journey

Postdoc
BSc Physics Dublin Institute for Advanced Studies
University of Tennessee
- Interned at NASA's JPL
Research Associate
University of Manchester
ohD Ast Vi + Mozilla Open Leader
Siro SICS
PRy - FOSTER Open Science Trainer
Trinity College Dublin - Software Sustainability Institute Fellow
Dublin Institute for Advanced Studies - The Turing Way team member
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Research Culture is Broken;

, | https://youtu.be/c-bemNZ-IgA
Open Science can [help] Fix [t
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Reproducibllity and research culture
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1,500 scientists lift the lid on reproducibility

Survey sheds light on the ‘crisis’ rocking research.

Monya Baker

25 May 2016 | Corrected: 28 July 2016

IS THERE A REPRODUCIBILITY CRISIS?

7% 52%

Don't know Yes, a significant crisis
3% ]
No, there is no
crisis
1,976
researchers
surveyed
38% e T
Yes, a slight '
crisis

Baker (2016) https://doi.org/10.1038/533452a
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Sluggish data sharing hampers reproducibility effort

Initiative trying to validate 50 cancer papers finds difficulty in accessing original study
data.

nature
pbriefing

Richard Van Noorden
What matters in science — and why — free in

your inbox every weekday.

03 June 2015

RIO DE JANEIRO, BRAZIL m

R Rights & Permissions

Listen
An initiative that aims to validate the findings of key cancer papers is being slowed by an
unexpected hurdle — problems accessing data from the original studies.
The Reproducibility Initiative: Cancer Biology consortium aims to repeat experiments from 50
highly-cited studies published in 2010-12 in journals such as Nature, Cell and Science, to see Nature Podcast
how easy it is to reproduce their findings. Although these journals require authors to share their Our award-winning show features highlights from the
data on request, it has taken two months on average to get the data for each paper, said William week's edition of Nature, interviews with the people

behind the science, and in-depth commentary and

Gunn, a co-leader of the project, at the 4th World Conference on Research Integrity in Rio de . : .
analysis from journalists around the world.

Janeiro, Brazil, on 3 June.

For one paper, securing the necessary data took a year. And the authors of four other papers have

stopped communicating with the project altogether. In those instances, the journals that published Scioncs Jobs from natisejobs

the studies are stepping in to remind researchers of their responsibilities. 8outh Ghina Normal University sincerely Invite

Van Noorden (2015) https://doi.org/10.1038/nature.2015.17694
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Reproducibility Spectrum

Publication +

Publication : Full
Linked and N
only Code replication
Code executable
and data
code and data

5
.

Not reproducible < 4 Gold standard

“Computational science has led to exciting new developments, but the nature of
the work has exposed limitations in our abllity to evaluate published findings.
Reproducibility has the potential to serve as a minimum standard for judging
scientific claims when full iIndependent replication of a study Is not possible.”

Peng (2011) https://doi.org/10.1126/science. 1213847
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Research Culture

e Encompasses the behaviours, values,
expectations, attitudes, and norms of
research communities.

o9 @,

e |t affects who does research, what research
IS done, how It IS done and how It IS

il%
disseminated. é

e [here are ongoing concerns around issues
such as: research integrity, career paths, ,"W
permeability between sectors, recognition
and reward, diversity, and support for
collaboration and interdisciplinarity.

https://royalsociety.org/topics-policy/projects/research-culture/
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Research Culture

e Encompasses the behaviours, values, All of the issues have the same underlying
expectations, attitudes, and norms of causes:
research communities.

e |t affects who does research, what research

is done, how it is done and how it is Highly competitive environment
disseminated.

e There are ongoing concerns around iSSUES =
such as: research integrity, career paths,
permeability between sectors, recognition
and reward, diversity, and support for
collaboration and interdisciplinarity.

Narrow definitions for success

https://royalsociety.org/topics-policy/projects/research-culture/
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Open Science / Research / Scholarship

Dr. Rachael Ainsworth 0 @rachaelevelyn #0penScience #OAWeek #0OpenFor'Whom https://doi.org/10.6084/m9.figshare. 9255638




What is Open Science”?

Open Science s the practice of science in such
a way that others can collaborate and
contribute, where research data, lab notes and
other research processes are freely available,
under terms that enable reuse, redistribution
and reproduction of the research and its

underlying data and methods. OPEN ACCESS EQUITY, DIVERSITY,
INCLUSION
ST - OPEN EDUCATIONAL
... but isn’t this JUSt science”? RESOURCES OPEN DATA

OPEN SOURCE CITIZEN SCIENCE

Rephrase to Open Research or Scholarship to

. . . What do we mean when we talk about Open Science?
be inclusive of all research domains.

Image courtesy of Robin Champieux

(FOSTER, Open Science Definition:
https://www.fosteropenscience.eu/foster-taxonomy/open-science-definition)
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Barriers to Open Research
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Barriers to Open Science

* [ ack of awareness and training

e Cultural inertia and misinformation
e Challenging the establishment

* [ollow the status quo to succeed
e Percelved lack of reward

* Not considered for promotion

* Requires additional skills

e [akes time

Fig: McKiernan http://whyopenresearch.org
Whitaker (2018) https://doi.org/10.6084/m9.figshare.7140050.v2

e Publication bias towards novel findings
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Barriers to Open Science

IF | SHARE
my DATA....

PEQPLE MIGHT
FIND MISTAKES

Fear of

® SCooping or ideas being stolen
e Not being credited for ideas

e Errors and public humiliation

e Risk to reputation

e Reduced scientific quality

e [nformation overload

SPRINGER NATURE
Tennant (2017) https://doi.org/10.6084/m9.figshare.5383711.v1 https://doi.org/10.6084/m9.figshare.5558653
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Why research openly”?
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Point of View: How open science helps researchers succeed

000

Erin C McKiernan ™, Philip E Bourne, C Titus Brown, Stuart Buck, Amye Kenall, Jennifer Lin, Damon McDougall, Brian A Nosek, Karthik Ram see all »
National Autonomous University of Mexico, Mexico; National Institutes of Health, United States; University of California, Davis, United States; Laura and John Arnold
Foundation, United States; BioMed Central, United Kingdom; CrossRef, United Kingdom; University of Texas at Austin, United States; Center for Open Science, United
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FEATURE ARTICLE Jul 7, 2016

CITED 66 VIEWS 18,445 ANNOTATIONS B CITE AS: eLife 2016;5:e16800 DOI: 10.7554/eLife.16800

Article Abstract

Figures and data . .
Open access, open data, open source and other open scholarship practices are

Side by side growing in popularity and necessity. However, widespread adoption of these
practices has not yet been achieved. One reason is that researchers are uncertain
about how sharing their work will affect their careers. We review literature
demonstrating that open research is associated with increases in citations, media
attention, potential collaborators, job opportunities and funding opportunities.
These findings are evidence that open research practices bring significant benefits
to researchers relative to more traditional closed practices.

https://doi.org/10.7554/eLife.16800.001
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Benefit to sharing preprints: more citations!

arxiv:0906.5418
Gentil-Beccot, Mele, Brooks

16 -
100%

N / |
12 /
10 — Atticles published in:
Publication date European Physical Journal C
8 AN Submitted to arXiv Journal of High Energy Physics

Nuclear Physics B
Physical Review D
6 Physics Letters B

Cumulative number of citations per article

Not submitted to arXi

Gentil-Beccot, Mele, Brooks (2009), https://arxiv.org/abs/0906.5418
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Your primary collaborator is yourself 6 months from now,
and your past self doesn’t answer emails.

- Software Carpentry

https://dynamicecology.wordpress.com/2015/02/18/the-biggest-benefit-of-my-shift-to-r-reproducibility/
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= Open Science will become the modus operandi of Horizon Europe. It will go beyond the open access policy of
f/) Horizon 2020 and require open access to publications, data, and to research data management plans.

https://ec.europa.eu/commission/sites/beta-political/files/budget-may2018-research-innovation en.pdf
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How to open up your research workflow
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You can make your workflow more open by...

adding alternative evaluation, e.g. with altmetrics ©O @ @©
communicating through social media, e.g. Twitter .
sharing posters & presentations, e.g. at FigShare

e
MK L

using open licenses, e.g. CCO or CC-BY ©

publishing open access, ‘green’ or ‘gold’ 3 mxDOAJ
using open peer review, e.g. at journals or PubPeer 55 o0
sharing preprints, e.g. at OSF, arXiv or bioRxiv $e bioRxiv

using actionable formats, e.g. with Jupyter or CoCalc C @
open XML-drafting, e.g. at Overleaf or Authorea
sharing protocols & workfl., e.g. at Protocols.io
sharing notebooks, e.g. at OpenNotebookScience
sharing code, e.g. at GitHub with GNU/MIT license
sharing data, e.g. at Dryad, Zenodo or Dataverse
pre-registering, e.g. at OSF or AsPredicted
commenting openly, e.g. with Hypothes.is

using shared reference libraries, e.g. with Zotero
sharing (grant) proposals, e.g. at RIO

Bianca Kramer & Jeroen Bosman https://101innovations.wordpress.com DOI: 10.5281/zen0do.1147025
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Writing Publication Outreach Assessment

Jeroen Bosman and Bianca Kramer - https://101innovations.wordpress.com/workflows/
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Reproducibility Spectrum

Make your articles Open Access via: Qublication +
Gold route by publishing OA, or 1. Code nkedand L
Green route by self-archiving i code and cata

Not reproducibls = | 4 Gold standard

LA FocUS ARCHIVE

Focusep ULrgasounn FOUNDATION

o B
” o®

oo : : 9P reprlnts PsyArXiv M

" .{] e SOCARXIV SportRyiv SSRN

open archive of the social sciences

HUMANITIES

C @\ @GN S Scholarship

Archive

LawArXiv

2 J|©)

Emm

Jeroen Bosman and Bianca Kramer - https://101innovations.wordpress.com
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Share code & maintain version control using
atforms such as Bitbucket, GitLab & GitHub

5

e (Git Is an open source program for tracking

Reproducibility Spectrum

Publication +

changes in text files (version control)

e GitHub is a code hosting platform for version
control & collaboration. It lets you & others
work together on projects from anywhere

e Facilitates open & reproducible science/code/
research!

e Online portfolio & webpage for your research

Publicaticn : Full
only Cod Code Llnkedtatr)lld replication
- ancidat coec)l(ee (;.l:l: dZta
Not reproducibles, Pl | BN i Gold standard
\| n
THSIS GIT: IT TRACKS COLLABORATIVE LIORK "FINAL.doc
ON PROTECTS THROUGH A BEAUTIFUL

DISTRIBUTED GRAPH THEORY TREE. MODEL.
{ COOL. HOU DO WE-VSE. IT?

NO IDEA. JUST MEMORIZE. THESE. SHELL
COMMANDS AND TYPE THEM TO SYNC VR
IF YOU GET ERRORS, SAVE. YOUR WORK

ELSEWHERE, DEL

AND DOWNLOAD A FRESH COPY.

\

|

TE THE. PROJECT

?
FINAL _rev.8.commentss.
FINAL _rev.6.COMMENTS. doc PR s

FINAL _rev.18.comments?. EINAL_rev.22.commentad9.
corrections?.MORE.30.doC  ¢orrections. (0. #@$%WHYDID
ICOMETOGRADSCHOOL??22.doc

WWW.PHDCOMICS.COM

JORGE CHAM © 20
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Reproducibility Spectrum

Publication +

Share code & maintain version control using . Code ebedand | g
platforms such as Bitbucket, GitLab & GitHub 15 core iR

Not reproduciblé , Gold standard
e (Git Is an open source program for tracking 08 ot e re o (s

Pull requests Issues Marketplace Explore

changes in text files (version control)

e GitHub is a code hosting platform for version N -
control & collaboration. It lets you & others ek
Work tOgether Oﬂ prOjeCtS from anywhere ;—5?_; ) , i?cs ooooo s for Open Science in Astronomy (ROSA) personal website using the indigo theme
a *s5 Y5 ® HTML
Rachael Ainsworth
rainsworth GMRT-TAU_catalogue Spectral-Energy-Distributions

e Facilitates open & reproducible science/code/
research!

Radio Astronomer & Open Science
Champion at the Jodrell Bank
Centre for Astrophysics 5"
Mozilla Open Leader, Cohort 4C
#RebelFoxes 53

A2 University of Manchester
() Manchester, UK

e Online portfolio & webpage for your research

> https://rachaelainsworth.wor...

Dr. Rachael Ainsworth Q @rachaelevelyn #OpenScience #OAWeek #OpenFor'Whom

A GMRT survey of regions towards the Taurus Molecular

Cloud at 323 and 608 MHz

@ Python

awesomeCV

My CV using the awesome CV template

@ TeXx

317 contributions in the last year

Contribution activity

SED data from radio to sub-mm wavelengths for a
number of well-studied YSOs

® Tex

paper_scripts

A collection of scripts used to make plots in my
publications.

@ Python

Contribution settings ~

Less BN More

Jump to ~ 2017
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Share research outputs in Open Repositories

such as Figshare, Zenodo & the OSF

Catch-all repositories that enable researchers,
scientists, projects & institutions to:

e Share research results in a wide variety of
formats including text, datasets, audio,
video & images across all fields of science

e Display their research results & get credited
0y making the research results citable &
Integrating them into existing reporting lines
to funding agencies like the EU

 Fasily access & reuse shared research
results

e Archive your GitHub repository & make
citable with Zenodo!

Publication
only

Not reproducible <

Upload Communities

July 26,2018

Constraining the nature of DG Tau A's thermal

and non-thermal radio emission

» Simon John Derek Purser; (3 Rachael Ainsworth; (& Tom Ray; (& Dave Green, Andrew Taylor; Anna Scaife

DG Tau A, a class-Il YSO known to drive a radio/optical, bipolar jet, is associated with both thermal, and nor

emission. To investigate the nature of this emission, we present JVLA 6 and 10 GHz observations with resd
and 1.9" respectively. Image noise levels range between 1.7 and 2.7 uJy/beam, making these the most sen
observations of this target to date. No polarization is detected towards DG Tau A, or its associated radio kn|
with 3-sigma upper limits on the degree of linear polarization of <1.3, <60.8, <18.2 and <51.5% respectively.
proper motions are observed towards the non-thermal radio knot C, previously thought to be a bowshock. |
nature, spatially resolved variability and offset from the central jet axis supports a scenario whereby it is ins
stationary shock driven into the surrounding medium by the jet. Towards the internal working surface, knot
absolute velocity of 258+/-23 km/s, after correcting for inclination, using our measured proper motion and -
works. A spatially-resolved flux density increase of the red-shifted jet of DG Tau A is also seen, indicating th
jet has probably undergone a variable mass loss event, the first time such an event has been observed in th
For this ejection we measure a diameter of 101+/-34 au and, if optically thin, this indicates an ionised mass
(3.7+/-1.0) x 10*-8 solar masses per year during the event. Since we do not see a contemporaneous ejectio
approaching jet, we conclude it to be an asymmetric process. Finally, using radiative transfer modelling tow
law defined jet model, we find that the extent of the radio emission can only be explained with the presence
therefore reionisation, in the flow.

Files (76.1 MB)
Name Size
DGTau_2012_Robust-2_8.5GHz fits 47 MB

md5:ab3b83575d898c2eecablelec863a3c3 @

DGTau_2012_Robust0.5_5.5GHz.fits 49 MB
md5:e4382d8a1aed97297f935d01c8c3d64a @
DGTau_2012_Robust0.5_8.5GHz fits 1.1 MB

md5:5fbc260654bach226¢a718f999944094 @

DGTau_2012_Robust2_5.5GHz.fits 49 MB

md5:0889269d8f137ff7¢f4896ae535197b1 @

DGTau_2012_Robust2_8.5GHz.fits 783.4 kB

md5:d47aalebdacobf5f2c8039¢cEff61d509 @

DGTau_2016_Robust-2_10GHz fits 17.3 MB

md5:ff3c878a6c8c58324967756a829b0ee9 @

DGTau_2016_Robust-2_8.5GHz fits 47 MB

md5:0ca2b72912159dc2¢5e78193d20366e6 @

DGTau_2016_Robust0.5_10GHz.fits 47 MB

md5:c207a8ecb7591a50c1287ccc9622d4bb @
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October 17,2018

Reproducibility and Open Science

(® Ainsworth, Rachael

Presentation slides in both .pptx and .pdf formats for an invited talk | gave at the Alan Turing Institute in the British Library
as part of the Data Science for Experimental Design workshop on 17 October 2018.

Abstract: Making research results more accessible and reproducible can contribute to better and more efficient science,
however widespread adoption of open research practices has not yet been achieved. Funding agencies (such as the
European Commission Horizon 2020) are increasingly requiring research products (such as data and publications) to be
made openly available in order to make results more accessible, transparent and reproducible. Recent studies have also
shown that open research practices are associated with benefits to the researcher such as increases in citations, media
attention, potential collaborators, job and funding opportunities. In this talk | will discuss the different aspects of Open
Science, the barriers we face to practicing openly, how to 'open’ up your research workflow using open and transparent data
and software services in order to reap the benefits associated with open research practices, and highlight current open
projects in STEM.
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Share analyses using Open Notebooks
such as Jupyter & RStudio

Dr. Rachael Ainsworth

Open Notebooks are documents that contain
equations, visualisations, narrative text and live
code that can be executed independently and
interactively, with output visible immediately
beneath the input.

They bring together analysis descriptions and
results, which can be executed to perform the
data analysis In real time.

Added value:

e [ransparency in the analysis of the data
o Reproducibility

e Documentation of the entire workflow

Q @rachaelevelyn #Openscience #OAWeek #OpenFor'whom

Reproducibility Spectrum

Publication +

Full
replication

Publication
only Code
Code and data

Linked and
executable
code and data

Not reproducible , Gold standard

LN
— Jupyter Lorenz Differential Equations wsosea (ot
File Edit View Insen Cell Kemel Help Python3 O
B + ¥ 2B 4 Vv > B C Code ! Cell Toolbar: None
= jupyter weicometoP Exploring the Lorenz System
In this Notebook we explore the Lorenz system of differential equations:
Fi Edt Vi nset  Cell
x=a(y-x)
B ¢ ] vy > ,
* B 2+ - y=px—y=-2x2
I==fz+xy
This is one of the classic systems In non-linear differential equations. It exhibits a range of
Lt u t e r complex behaviors as the parameters (¢, /3, p) are varied, including what are known as chaotic
- J py solutions. The system was originally developed as a simplified mathematical model for
atmospheric convection in 1963,
Welcome to the In [7]: interact(Lorenz, N=fixed(10), angle=(0.,360.),
o=(0.0,50.0),B=(0.,5), P=(0.0,50.0))
This Notebook Server wa
angle 308.2
WARNING max_time 12
Don't rely on this sen
10
Your server is hosted that p 26
B p 28
Run some Python (
To run the code below:
1. Click on the cell to s¢
2. Press SHIFT+ENTER
A full tutorial for using the
In [ ]: %matplotlib inline
import pandas as pd
import numpy as np
import matplotlib

https://doi.org/10.6084/m9.figshare.9255638



https://jupyter.org/

Package data, code & analyses through
Containerisation such as with Docker &
Singularity

A container image is a lightweight, standalone,
executable package of software that includes
everything needed to run an application: code,
runtime, system tools, system libraries and settings.

Containers can be used to package entire scientific
workflows, software and libraries, and even data. This
means that you don’t have to ask your cluster admin
to install anything for you - you can put it in a container
and run.

Need to share your code”? Put it in a container and
your collaborator won’t have to go through the pain of
Installing missing dependencies.

Avoids the “but it worked on my laptop...”
problem.

Reproducibility Spectrum

Publication +

Full
replication

Publication
only Code
Code and data

Linked and
executable
code and data

Docker l

Not reproducible / Gold standard

[@

Container

Container

Host Machine

& fs\

gocker

Dr. Rachael Ainsworth 0 @rachaelevelyn #0penScience #OAWeek #0OpenFor'Whom https://doi.org/10.6084/m9.figshare. 9255638




Reproducibility Spectrum

Publication +

Full
replication

Don't want to build your own

only Cots Code

container? Use Binder!

Not reproducible
-

Linked and
executable
code and data

4 Gold standard

* Makes it simple to generate reproducible
computing environments from a Git o
epository @ binder

o (Generates a Docker image from this

. . . Turn a Git repo into a collection of interactive
repository which will have all the components

. . notebooks
that you specity along with the Jupyter | o |
. . Have a repository full of Jupyter notebooks? With Binder, open those notebooks in an
NOtebOOkS IﬂSIde. executable environment, making your code immediately reproducible by anyone, anywhere.
e You will be able to share a URL with users o ens e reposten
that can immediately begin interacting with
this environment via the cloud. P——

Copy the URL below and share your Binder with others:

 Binder’s goal is to enable as many analytic
workflows as possible.

Fill in the fields to see a URL for sharing your Binder. [g]

Copy the text below, then paste into your README to show a binder badge: b

mybinder.org
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The Turing Way

Dr. Rachael Ainsworth

Project led by Kirstie Whitaker at The

Alan

Turing Institute to make reproducible research

“too easy not to do”

In short: The Turing Way encompasses a

handbook, community, collaboration,
workshops and training

Team of researchers, research software

engineers, librarians and YOU!

Demonstrates open and transparent project

Mmanagement and communication wit
users, as it is openly developed at ou

N future
- GitHub

repository: https://github.com/alan-tu

[iNQ-

institute/the-turing-way

" TURING 2

THEROAD to
REPRODUCIBILITY )
(I
The Turing Way Community and Scriberia M

http://doi.org/10.5281/zen0do.3332808
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Open Science In Astronomy & a case study
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Open Science in Astronomy

Open Access:

o arXiv! Started in August 1991 and provides
open access to 1,517,000+ e-prints in
(Astro)Physics and many other fields

Open Data:
e Raw data via instrument archives
e Surveys through VizieR
e Meta-data through Simbad

Open Source:

* Projects and tools such as Astropy
e The CASA pipeline for e-MERLIN data

Citizen Science:
e Puylsar Hunters
e (Galaxy Zoo

Dr. Rachael Ainsworth

Q @rachaelevelyn #Openscience #OAWeek #OpenFor'whom

We gratefully acknowledge support from
the Simons Foundation and University of Manchester.

@ Cornell University

Login

Search or Article ID All fields

(Help | Advanced search)

arxiv.org

Open access to 1,517,000 e-prints in the fields of physics, mathematics, computer science, quantitative biology, quantitative finance, statistics, electrical engineering and systems science, and economics.
Submissions to arXiv should conform to Cornell University academic standards. arXiv is owned and operated by Cornell University, a private not-for-profit educational institution. arXiv is funded by Cornell
University, the Simons Foundation and by the member institutions.

Subject search and browse: Physics B search Form Interface Catchup

14 Jan 2019: The annual update from the arXiv team is now available
5 Sept 2018: arXiv looks to the future with move to Cornell CIS
See cumulative "What's New" pages. Read robots beware before attempting any automated download

Physics

e Astrophysics (astro-ph new, recent, search)
includes: Astrophysics of Galaxies; Cosmology and Nongalactic Astrophysics; Earth and Planetary Astrophysics; High Energy Astrophysical Phenomena; Instrumentation and Methods for Astrophysics;
Solar and Stellar Astrophysics

¢ Condensed Matter (cond-mat new, recent, search)
includes: Disordered Systems and Neural Networks; Materials Science; Mesoscale and Nanoscale Physics; Other Condensed Matter; Quantum Gases; Soft Condensed Matter; Statistical Mechanics;
Strongly Correlated Electrons; Superconductivity

e General Relativity and Quantum Cosmology (gr-qc new, recent, search)
e High Energy Physics - Experiment (hep-ex new, recent. search)
¢ High Energy Physics - Lattice (hep-lat new, recent, se MMl Portal Simbad VizieR Aladin  X-Match Other- Help
¢ High Energy Physics - Phenomenology (hep-ph new,
e High Energy Physics — Theory (hep-th new, recent, se VizieR
e Mathematical Physics (math-ph new, recent, search)
¢ Nonlinear Sciences (nlin new, recent, search) VizieR provides access to the most complete library of published astronomical catalogues and data tables available on line
includes: Adaptation and Self-Organizing Systems; Ce @ organized in a self-documented database. Query tools allow the user to select relevant data tables and to extract and format
¢ Nuclear Experiment (nucl-ex new, recent, search) R———— records matching given criteria. Currently, 17767 catalogues are available. more info
de Strasbourg “ \ srratibil
e Nuclear Theory (nucl-th new, recent, search) €3 VO compatibility
e Physics (physics new, recent, search)
includes: Accelerator Physics; Applied Physics; Atmos|
Physics; Data Analysis, Statistics and Probability; Fluid SIS AR SSSEHN Catalogue name, authar, .
Education; Physics and Society; Plasma Physics; Popul
e Quantum Physics (quant-ph new, recent, search) Position  position or object name 10 " EGUCEEEEGETE - Photometry
M athe m atics Go to the classic form Advanced search
e Mathematics (math new, recent, search) VizieR Other related services Simple browsing modes

includes (see detailed description): Algebraic Geometi

Differential Geometry; Dynamical Systems; Functional ® How to publish my catalog € > TAPVizieR | 2 By hierarchical organisation 2
Homology; Logic; Mathematical Physics; Metric Geom ,
© Help and tutorials @ -, Photometry viewer 2 By acronyms or abbreviations | ?

Rings and Algebras; Spectral Theory; Statistics Theory

® View large catalogs « CDS cross-match service ' 2 By popularity 2

© Rules of usage 3 VizieR images, spectra service | 7 Recently entered into VizieR | 2

@ Mirrors £+ VizieR using the batch mode Catalogs having images, spectra... 2
News The VizieR mine Kohonen map

Catalogs added between 22-Sep-2018 and 29-Sep-2018

Catalogs added between 15-Sep-2018 and 22-Sep-2018

@ Catalogs added between 08-Sep-2018 and 15-Sep-2018

VizieR patch The VizieR Mine is a graphical interface to locate the The Kohonen Self-Organizing Map groups
catalogues existing on sky regions on nearby locations of a map catalogues

Catalogs added between 01-Sep-2018 and 08-Sep-2018 having similar contents.

VizieR correction patch

Notes concrerning the VizneR Staff

© Université de Strasbourg/CNRS
fov Q- conac=

http://ileo.de/2017/11/13/astronomy-as-an-example-for-an-open-science/

https://doi.org/10.6084/m9.figshare.9255638


http://ileo.de/2017/11/13/astronomy-as-an-example-for-an-open-science/

Reproducibility Spectrum

Publication +

Publication Full

Linked and iy
only Cadb Code exealitable replication
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Open Access to publication

Search...

arXiv.org > astro-ph > arXiv:1804.01548

Not reproducible

All fields

Help | Advanced Search

Astrophysics > High Energy Astrophysical Phenomena

Constraining Redshifts of Unlocalised Fast Radio Bursts

C. R. H. Walker, Y.-Z. Ma, R. P. Breton
(Submitted on 4 Apr 2018)

The population of fast radio bursts (FRBs) will continue to diverge into two groups depending on their method of discovery: those
which can be localised, and those which cannot. Events potentially less useful for astronomical and cosmological purposes due to
limited localisation will accumulate with the advent of new facilities and continued efforts by, e.g., the SUPERB collaboration,
which may require afterglows or multi-wavelength counterparts for sub-arcsecond localisation. It is important to exploit these
sources to their maximum scientific potential. We perform analysis of FRB dispersion measures (DMs), considering different
theoretical FRB progenitors with view to place more rigorous constraints on FRB redshifts, in particular for large statistical
samples, via their DMs. We review FRB DM components, and build redshift-scalable probability distributions corresponding to
different progenitor scenarios. We combine these components into a framework for obtaining FRB DM probabilities given their
redshifts. Taking into account different possibilities for the evolution of progenitors across cosmic time we invert this model,
thus deriving redshift constraints. Effects of varying FRB progenitor models are illustrated. While, as expected, host galaxy DM
contributions become decreasingly important with increasing redshift, for AGN-like progenitor scenarios they could remain
significant out to redshift 3. Constraints are placed on redshifts of catalogued FRBs with various models and increasingly realistic
models may be employed as general understanding of FRBs improves. For localised FRBs, we highlight future prospects for
disentangling host and intergalactic medium DM components using their respective redshift scaling. We identify a use for large
samples of unlocalised FRBs resulting from upcoming flux-limited surveys, such as with CHIME, in mapping out the Milky Way
contribution to the DM.

Comments: 13 pages, 8 figures, submitted for publication in Astronomy & Astrophysics on 04/04/2018
Subjects: High Energy Astrophysical Phenomena (astro-ph.HE)
Cite as: arXiv:1804.01548 [astro-ph.HE]

(or arXiv:1804.01548v1 [astro-ph.HE] for this version)

Submission history

From: Charles Walker [view email]
[vl] Wed, 4 Apr 2018 18:03:06 UTC (897 KB)

Which authors of this paper are endorsers? | Disable Math/ax (What is Mathjax?)

Download:

e PDF
e Other formats

(license)
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4.4. Concluding remarks

We present a framework for exploration of the statistical rela-
tionship between FRB redshifts and dispersion measures, which
provides the basis for:

1. Qualitative assessment of host galaxy contributions to FRB

DMs using realistic models. We find that all our host mod-
els may contribute large amounts of DM (> 400 pc cm™) in
the rest frame, and as expected, that DMy 1S most signifi-
cant for FRBs of lower source redshifts, becoming negligible
as redshift increases. For the most extreme scenarios where
FRBs originate close to galactic centers, this component still
contributes significantly to overall P(DM|z;) profiles out to
Zs = 3.

. More rigorous uncertainties to be placed on FRB redshifts

than are currently standard practice. By consulting P(z;|DM)
probability distributions created from our (or similar) mod-
els, this may additionally provide an innovative way to nar-
row down the potential host galaxies for unlocalised FRBs,
and allow insight into FRB progenitors to be drawn from
large source populations. A repository containing our Python
code and examples may be found online at https://doi.
org/10.5281/zenodo. 1209920.

. The disentanglement of individual FRB dispersion measure

components. For example, the MW components for given
sightlines could be extracted from DMy by comparing
DM probability distributions from a flux-limited survey (e.g.
CHIME) at different sky locations and looking for system-
atic offsets in their profiles. This technique would not re-
quire redshift measurements, thus further increasing the use-
fulness of unlocalised FRBs. It also could be possible to sep-
arate DMjgm and DMy using their respective redshift de-
pendences.

Walker, Ma & Breton, https://arxiv.org/abs/1804.01548
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#from WMB_scratch import Plognormal

from
from
from
from
from
from

print

Impor

ExcessElectronLib
ExcessElectronLib
ExcessElectronLib
ExcessElectronLib
ExcessElectronLib
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Prob_IGM # IGM distribution

Convolve # Convolution function

NormConv as Normalise # Normalisation function for P(DM|Z)

NormTranspose # Normalisation function for P(z|DM)

find_nearest # function to find nearest value in discrete array to specified value
FindErrorRange # function to find min/max bounds for a PDF

Import Host Galaxy Distributions
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###Stellar distributed FRBs in spirals###
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##0B
print

s 7

STARS##
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##OLD PULSARS##

print

"OPSR..."
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#Note

: these are commented out to prevent importing huge numbers of files.
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#Homogenously distributed FRBs in spirals#
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research workflow, such as sharing data via Zenodo & linking to the .
DOI in your publications. 0pen yCiente

losteropenscience ey

e Check out The Turing Way - a handbook on reproducible research/
data science openly developed at https://qithub.com/alan-turing-
institute/the-turing-way/

e TEDx talk: Research Culture is Broken; Open Science can [help] fix it
https://youtu.be/c-bemNZ-IgA
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