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LSST ISSC Meetings Activities

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.lsst.org/meetings/lsst-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
. . .
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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/

Jason McEwen LSST ISSC

http://www.baspfrontiers.org/


LSST ISSC Meetings Activities

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

Jason McEwen LSST ISSC

http://www.baspfrontiers.org/


LSST ISSC Meetings Activities

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

Jason McEwen LSST ISSC

http://www.baspfrontiers.org/


LSST ISSC Meetings Activities Photometric SNe classification 3DDC taskforce Mass mapping

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.

Feature selection

1) Template       
     -tting  

2) General light curve   
parameterisations

3) Wavelets

So far, we've identi-ed three promising approaches:

Model independence

(a) Templates (b) Generic parameterisations

3) Wavelets
We decompose the light curve into wavelets and then apply PCA to 
select the most important wavelet coe=cients from the training set

Gaussian process -t

Wavelet decomposition

PCA

(c) Wavelets (non-parametric)

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

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

Understand physical requirements: representative training, redshift.
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Photometric supernova classification
Importance of representative training data

NB KNN ANN SVM BDT
Algorithm
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Photometric supernova classification
Importance of redshift

NB KNN ANN SVM BDT
Algorithm
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Photometric supernova classification
Applying to LSST cadence simulations
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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.)
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LSST 3D data compression (3DDC) taskforce

Credit: SDSS
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LSST 3D data compression (3DDC) taskforce

3DDC taskforce wiki page:
https://confluence.slac.stanford.edu/pages/viewpage.action?pageId=195857648

3DDC taskforce Slack team:
https://lsst3ddc.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, . . .

Why 3D?

Extract more information

Filter non-linear scales

Deal with covariances

Challenges

Fast transforms for data and theory

3D pixelisations

Mask, selection effects, covariances, systematics
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Spherical mass mapping
Planar approximations not applicable to forthcoming observations

Cosmic shear 2γ related to convergence 0κ (integrated mass) by:

2γ = 2ð2(ðð̄ + ð̄ð
)−1

0κ

Differential form

2γ(n) =

∫
S2

dΩ(n′) 0κ(n′)(Rn 2K)(n′)

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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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).
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Figure: Recovered spherical convergence map 0κ from DES-SV observations.

Most accurate public map of dark
matter to date.
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LSST Informatics and Statistics Science Collaboration (ISSC)
https://issc.science.lsst.org/

Join the collaboration!
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