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pip install skysurvey
Fast python package to simulate targets observed by surveys

& see also pip install modeldag

https://skysurvey.readthedocs.io/en/latest/index.html
https://modeldag.readthedocs.io/en/latest/?badge=latest
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Simulation: SNANA
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Became the central tools SN cosmo:

Preparing: 

LSST, Roman

Simulate Transient

Fit cosmology

Simulate effect of selection function

Correct for bias selection

Source: SNANA tutorial

Plasstic / Elasticc

Scolnic+18 ; Brout+22 ; Riess+22 ; Popovic 2024 ; Vincenzi+24

https://kicp.uchicago.edu/~kessler/SNANA_Tutorial/SNANA_Tutorial_2023-05.pdf
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Simulation: SNANA
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Source: SNANA tutorial

SNANA is central for cosmological analyses…
Yet,  hard to install and complex to use.

Became the central tools SN cosmo:

Fit cosmology

Simulate effect of selection function

Correct for bias selection

Simulate Transient

pip install  skysurvey

Scolnic+18 ; Brout+22 ; Riess+22 ; Vincenzi+24

https://kicp.uchicago.edu/~kessler/SNANA_Tutorial/SNANA_Tutorial_2023-05.pdf
https://skysurvey.readthedocs.io/en/latest/index.html
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skysurvey | concept      
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targets
Nature | An object in the sky

survey

dataset
The data you collect

x How you observe the sky

See also simsurvey | snsimaims to replace SNANA “step 1: simulation”

https://skysurvey.readthedocs.io
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skysurvey | goal: easy to use
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targets
Nature | An object in the sky

survey

dataset
The data you collect

x How you observe the sky

Lots of pre-built targets, easy to customize
Easy to build you own survey 

Always as easy as that

https://skysurvey.readthedocs.io
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skysurvey | goal: easy to use
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targets
Nature | An object in the sky

survey

dataset
The data you collect

x How you observe the sky

Lots of pre-built targets, easy to customize
Easy to build you own survey 

Always as easy as that

https://skysurvey.readthedocs.io
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skysurvey | based within the python environment
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targets
Nature | An object in the sky

survey

dataset
The data you collect

x How you observe the sky

survey
.indextargets

.index

In test development

https://skysurvey.readthedocs.io
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skysurvey | DataFrame
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survey

targets

dataset

x
47 M entries | 760 k exposures

survey
.indextargets

.index
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survey

targets

dataset

x
47 M entries | 760 k exposures

skysurvey | easy & fast 
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5s

1 min 20

0.5s

1s

80s

https://skysurvey.readthedocs.io
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survey

skysurvey | easy & fast 
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1min20

LSST opsim (dev)

119 962 089 lines DataFrame

targets 1s

dataset 3min20

100 000 SNe Ia | 5 years of LSST | 3min

https://skysurvey.readthedocs.io


Mickael RIGAULT pip install skysurvey
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skysurvey | easy & fast 
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1min20

LSST opsim (dev)

119 962 089 lines DataFrame

targets 1s

dataset 3min20

100 000 SNe Ia | 5 years of LSST | 3min

skysurvey: 450/sec | 1 laptop (M1)

SNANA

(100/s)

skysurvey
(450/s)

Source: SNANA tutorial

https://skysurvey.readthedocs.io
https://kicp.uchicago.edu/~kessler/SNANA_Tutorial/SNANA_Tutorial_2023-05.pdf
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survey

skysurvey | easy & fast 
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1min20

LSST opsim (dev)

targets 1s

dataset 3min20
Customize these as you want !

This will work

100 000 SNe Ia | 5 years of LSST | 3min

https://skysurvey.readthedocs.io
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DAG
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Easy to build complex transient

“a”

“@a”
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DAG
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Easy to build complex transient
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Age Step
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skysurvey | modeldag

vs.
Very realistic Simulations

(No noise here)

~18%

Young Old

https://skysurvey.readthedocs.io/en/latest/index.html
https://modeldag.readthedocs.io/en/latest/index.html
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Pre-Built Transients
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Type Ia Supernovae

Any sncosmo built-in source is available:
https://sncosmo.readthedocs.io/en/stable/source-list.html

Transient Time Serie

Kilonova

23

Supernova Types
SNII | SNIIb | SNIIn | SNIb | SNIc | SNIcBL

Vincenzi+2019

23 612 12 7 6

Transient template is built on top of sncosmo

See skysurvey doc for how to build a transient blackbodyCustomization is easy 
rate, redshift range, absolute magnitude etc. when calling [from_]draw()

“Collection
Transient Time Series”

https://sncosmo.readthedocs.io/en/stable/source-list.html
https://skysurvey.readthedocs.io/en/latest/howto/blackbody_transient.html
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survey

targets

dataset

x

survey
.indextargets

.index

Mickael Rigault | CNRS | m.rigault@ip2i.in2p3.fr     •    github

https://skysurvey.readthedocs.io/en/latest/index.html
mailto:m.rigault@ip2i.in2p3.fr
mailto:m.rigault@ip2i.in2p3.fr
mailto:m.rigault@ip2i.in2p3.fr
mailto:m.rigault@ip2i.in2p3.fr
https://github.com/MickaelRigault
https://github.com/MickaelRigault
https://github.com/MickaelRigault
https://github.com/MickaelRigault
https://github.com/MickaelRigault
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Build your own Survey
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footprint | camera footprint in the sky shapely 

MultiPolygonPolygon

LSST
9.56 deg2

DES
3.1 deg2

data | what was observed when, under which conditions pandas 

ra, dec  —  Camera pointings 

skynoise  —  level of the sky noise (unit of zp)

zp  — depth of the image

mjd  — time in Modified Julian Date

band  — name of the filter used

gain  — camera gain (e-/adu), used for noise

Will be used by sncosmo for lightcurve realization  
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Build your own GridSurvey
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fields | Coordinates of the grid center pandas 

{fieldid:   {ra: value,   dec: value}}

Will be used by sncosmo for lightcurve realization  

footprint | camera footprint in the sky shapely 

MultiPolygonPolygon

LSST
9.56 deg2

DES
3.1 deg2

data | what was observed when, under which conditions pandas 

ra, dec  —  Camera pointings 

skynoise  —  level of the sky noise (unit of zp)

zp  — depth of the image

mjd  — time in Modified Julian Date

band  — name of the filter used

gain  — camera gain (e-/adu), used for noise


