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LSST Informatics & Statistics Science Collaboration

Welcome to the web site for the LSST Informatics and Statistics Science Collaboration (ISSC).

The ISSC consists of over 40 data scientists devoted to developing tools for use with large astronomical surveys. Our team includes astronomers,
statisticians, computer scientists, and machine learning researchers, with a shared objective of addressing the inference challenges facing LSST
as it works to meet its scientific goals.

The ISSC is led by a core team consisting of the following members:
Jogesh Babu

Tamas Budavari

Eric Feigelson

Tom Loredo, co-chair

Chad Schafer, co-chair

Sam Schmidt

Robert Wolpert
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LSST Informatics & Statistics Membership Application
Prospective members from U.S.-based institutions, please use the application below.

Researchers affiliated with Chilean institutions are also welcome to join the ISSC, but there is a separate application process. Please contact
Sebastian Lopez for more information.

If you have questions regarding membership, please contact Chad Schafer at cschafer@cmu.edu

First Name *

Last Name *
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LSST Informatics and Statistics Science Collaboration (ISSC)
LUSC-ISSC mailing list (LUSC-ISSC@jiscmail.ac.uk)

Subscribe by sending an email to listserv@jiscmail.ac.uk, with the following details:

Subject: <BLANK>
Message: SUBSCRIBE LUSC-ISSC <Firstname> <Lastname>

This mailing list will be used to keep everyone abreast of ISSC related activities.

All list members can post messages so feel free to make use of this list for general discussions of
interest to members and don't hesitate if you have any questions about ISSC!


mailto:LUSC-ISSC@jiscmail.ac.uk
mailto:listserv@jiscmail.ac.uk
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LSST Informatics and Statistics Science Collaboration (ISSC)
LUSC-ISSC mailing list (LUSC-ISSC@jiscmail.ac.uk)

Subscribe by sending an email to listserv@jiscmail.ac.uk, with the following details:

Subject: <BLANK>
Message: SUBSCRIBE LUSC-ISSC <Firstname> <Lastname>

This mailing list will be used to keep everyone abreast of ISSC related activities.

All list members can post messages so feel free to make use of this list for general discussions of
interest to members and don't hesitate if you have any questions about ISSC!

Although ISSC is a distinct science collaboration, there will be close interaction with the activities

of DESC and other science collaborations to ensure informatics and statistics developments are
closely related to the science goals of LSST.
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Conferences, meetings and visitor programmes

@ Statistical Challenges in 21st Century Cosmology, Chania, 24-27 May 2016
http://cosmo21.cosmostat.org/

@ Statistical Challenges in Modern Astronomy, Carnegie Mellon University, 6-10 June 2016
http://scma6.org/

@ LSST@Europe 2, Belgrade, 20-24 June 2016
https://project.Isst.org/meetings/Isst-europe-2016/

@ SAMSI opening workshop on Statistical, Mathematical and Computational Methods for
Astronomy, North Carolina, 22-26 August 2016
https://www.samsi.info/programs-and-activities/research-workshops/2016-17-astro-opening-
workshop-august-22-26-2016/

@ SAMSI visitor programme, North Carolina
https://www.samsi.info/programs-and-activities/year-long-research-programs/2016-17-
program-on-statistical-mathematical-and-computational-methods-for-astronomy-astro/

@ DESC collaboration meetings


http://cosmo21.cosmostat.org/
http://scma6.org/
https://project.lsst.org/meetings/lsst-europe-2016/
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Conferences, meetings and visitor programmes

@ Biomedical and Astronomical Signal Processing (BASP) Frontiers workshop
Villars, Switzerland, 29 January - 3 February 2017
Dedicated LSST informatics and statistics session
http://www.baspfrontiers.org/

Programme Venue and resort Contributions Registration

H About the workshop

The and Signal g (BASP)
Frontiers workshop was created to promote synergies between selected topics in
astronomy and biomedical sciences, around common challenges for signal processing

.2
° Building on the success of the first workshops (2011, 2013 and 2015), BASP Frontiers
2017 will gather around 100 participants and open its floor to many interesting hot

IMPORTANT DATES topics in , astrophysical, and signal pr , with a particular

01.06.2016 Session proposal deadline focus on imaging.

01.09.2016 Abstract submission opening
Ski and full board philosophy: Following our tradition, BASP Frontiers 2017 will take

Jason McEwen [éST 1SSC

01.10.2016 Abstract submission deadline


http://www.baspfrontiers.org/

Conferences, meetings and visitor programmes

@ Biomedical and Astronomical Signal Processing (BASP) Frontiers workshop
Villars, Switzerland, 29 January - 3 February 2017
Dedicated LSST informatics and statistics session

http://www.baspfrontiers.org/

Organiser: Tim Eifler

Session: ADVANCED STATISTICAL METHODS T0 EXTRACT CoSMOLOGICAL INFORMATION I THE LSST Era

17:30 - 19:45 Talks (£)

Joe Zuntz

Boris Leistadt

Jean-Luc Starck

Eipna Sellentin

Oleg Smirmov

19:45 - 20:30 Posters and aperitif (#)

Baris Leistedt

Matthieu Simaoni

Nezihe Giiral

Jean-Frangois Robitaille

Jason McEwen

Sampling methodis and pipsiine design in modern cosmalogy

Data-drivan, interprotable photometric redshifts for dosp galaxy surveys with
unraprasentativa training data

Space variant deconvolution of galaxy survey images

Estimated e matrices in larg e structure

Challenges of Extreme Dynamic Range Imaging: The Cygnus Fles

Spin-SILC: CMB polarisation component separation for next-generation
‘axperiments

On Flaxibeam for radio interferometry
On Denoising Crosstaik in Radio Interferometry

A new perspective on turbulent Galactic magnetic fields

LSST ISSC


http://www.baspfrontiers.org/

Conferences, meetings and visitor programmes

@ Biomedical and Astronomical Signal Processing (BASP) Frontiers workshop
Villars, Switzerland, 29 January - 3 February 2017
Dedicated LSST informatics and statistics session
http://www.baspfrontiers.org/

Organiser: Ben Wandelt
‘SESSION: ASTROSTATISTICS: FROM GALAXIES TO THE UNIVERSE

08:00 - 10:15 Talks (@)

Andrew Connolly Ci , Sampling, and it e for the analysts of a
new generation of Petascale surveys

Ethan Anderes CMB delensing for detecting primordial B-mode fluctuations

Jens Jasche Bayesian data interpretation with large scale cosmological models

Alan Heavens Bayasian Hisrarchical Modelling of data

Mike Hobson Bayesian compressed sansing

10:15 - 11:00 Posters and coffee (#)

Frangois Lanusse Deep Generative Models of Galaxy Images for the Calitration of the Next
Generation of Cosmological Surveys

Rémy Joseph Teaching computers lo see colours in the Hubble Frontisr Fields with
ical Componant Analysis-based method
Edward Higson Statistical properties of nested sampling parameter estimation

Jason McEwen

LSST ISSC
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Photometric supernova classification
Machine learning

@ Photometric supernova classification by machine learning
(Lochner, McEwen, Peiris, Lahav & Winter 2016; arXiv:1603.00882)

@ Go beyond single techniques to study classes.

Object: DES_SN040299.DAT, z:0.37, Type:1

2

8

2 -t 1 =z

o 8

] e

, Tep 8=+0.3] 3

. 8=108

= _ul R Pty d

0 20 40 60 80 100 totitp 2 td g EJ W W 6 0 0
doys past B moximum Time Time.
(a) Templates (b) Generic parameterisations (c) Wavelets (non-parametric)

Figure: Feature selection classes (in order of increasing model independence)


https://arxiv.org/abs/1603.00882

Photometric supernova classification
Machine learning

@ Photometric supernova classification by machine learning
(Lochner, McEwen, Peiris, Lahav & Winter 2016; arXiv:1603.00882)

@ Go beyond single techniques to study classes.

Object: DES_SN040299.DAT, z:0.37, Type:1

2

8

2 -t 1 =z

o 8

] e

, Tep 8=+0.3] 3

. 8=108

= _ul R Pty d

0 20 40 60 80 100 totitp 2 td g EJ W W 6 0 0
doys past B moximum Time Time.
(a) Templates (b) Generic parameterisations (c) Wavelets (non-parametric)

Figure: Feature selection classes (in order of increasing model independence)

@ Integrate physics into machine learning (scale and dilation invariance).


https://arxiv.org/abs/1603.00882

Photometric supernova classification
Machine learning

@ Photometric supernova classification by machine learning
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@ Integrate physics into machine learning (scale and dilation invariance).

@ Understand physical requirements: representative training, redshift.


https://arxiv.org/abs/1603.00882

Photometric supernova classification
Importance of representative training data
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Photometric supernova classification
Importance of redshift
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Photometric supernova classification

Activities

Applying to LSST cadence simulations
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Object: 205385, 2:0.53, Type:1

4] 20 40 60 80
Time {days)

100

Wavelets,
Deep Drilling Fields

Flux

Jason McEwen

Photometric SNe classification 3DDC taskforce Mass mapping
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Object: 1318257, 2:0.37, Type:1




Photometric supernova classification
Representative training

@ Accurate Core Collapse SNe templates (CoCo)
(Firth, Prajs, Sullivan, in prep.)

@ Augment training data using Gaussian processes
(Schuhmann et al.)

Supemova SMP_019323.dat (type 3)

©
MJID (normalised)

Jason McEwen LSST ISSC
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LSST 3D data compression (3DDC) taskforce

3DDC taskforce

Credit: SDSS

4 > A
Jason McEwen LSST ISSC




Photometric SNe classification 3DDC taskforce Mass mapping
LSST 3D data compression (3DDC) taskforce
3DDC taskforce wiki page:

https://confluence.slac.stanford.edu/pages/viewpage.action?pageld=195857648
3DDC taskforce Slack team:
https://Isst3ddc.slack.com

Contributors: Franz Elsner, Jean-Eric Campagne, Benjamin Joachimi, Thomas Kitching, Francois Lanusse,
Boris Leistedt, Jason McEwen, Hiranya Peiris, Layne Price, Anze Slosar, Edo van Uitert, ...

o Why 3D?
o Extract more information

o Filter non-linear scales

e Deal with covariances

@ Challenges

o Fast transforms for data and theory

o 3D pixelisations

e Mask, selection effects, covariances, systematics

Jason McEwen

LSST ISSC
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Photometric SNe classification 3DDC taskforce Mass mapping
LSST 3D data compression (3DDC) taskforce

Identified existing codes for 2D/3D transforms

CosmicPy C++, Py Theory Fourier-Bessel

MRS3D C++ Fourier-Bessel + wavelets

- 3DEX F90 (!) Fourier-Bessel transform

‘s" HEALPIX C, F90, Py, IDL 2D Spherical harmonics

.: SSHT C, Matlab 2D Spherical harmonics

3 FLAG(LET) C, Py, Matlab 3D Fourier-Laguerre + wavelets
LagSHT C++ 3D Fourier-Laguerre + Bessel
3DFast C Flat-sky Fourier-Bessel

Plan to start Uber 3D code ™
Get in touch if you'd like to contribute!
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LSST 3D data compression (3DDC) taskforce

|
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Spherical mass mapping
Planar approximations not applicable to forthcoming observations

@ Cosmic shear ,v related to convergence ,« (integrated mass) by:

2y = 20% (95 4 80) ' gx

1) = [ a0 o) (R 1) )

Differential form
Integral form


https://arxiv.org/abs/1703.09233

Spherical mass mapping
Planar approximations not applicable to forthcoming observations

@ Cosmic shear ,v related to convergence ,« (integrated mass) by:

27 = 20200 +30) " gx | | 1) = [ a0w) gnla) (R ) )

Differential form

Integral form
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Figure: Error introduced by planar approximations in mass mapping (Wallis, McEwen, Kitching, Leistedt &

Plouviez 2017; arXiv:1703.09233).
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Activities Photometric SNe classification 3DDC taskforce Mass mapping

Spherical mass mapping
DES-SV observations

@ Solve mass mapping problem in spherical setting, avoiding planar approximations
(Wallis, McEwen, Kitching, Leistedt & Plouviez 2017; arXiv:1703.09233).

Most accurate public map of dark
matter to date.

Figure: Recovered spherical convergence map x from DES-SV observations.
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LSST Informatics & Statistics Science Collaboration

Welcome to the web site for the LSST Informatics and Statistics Science Collaboration (ISSC).

The ISSC consists of over 40 data scientists devoted to developing tools for use with large astronomical surveys. Our team includes astronomers,
statisticians, computer scientists, and machine learning researchers, with a shared objective of addressing the inference challenges facing LSST
as it works to meet its scientific goals.

The ISSC is led by a core team consisting of the following members:
Jogesh Babu

Tamas Budavari

Eric Feigelson

Tom Loredo, co-chair

Chad Schafer, co-chair

Sam Schmidt

Robert Wolpert
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