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The Transient Revolution
Time-varying universe in 2020s

WFD: Mapping the entire sky every few 
nights.


Result…


Tens of millions of alerts each year


Everywhere that 4MOST points there will be 
live LSST supernovae and the host galaxies 

of ‘dead’ LSST supernovae



See Richard McMahon’s talk on Thursday
4MOST

TiDES: 250,000 fibre hours for time-
domain science
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Transient Phase-Space

Credit: Mark Sullivan
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Kilonovae?????????



Type Ia supernovae
Cosmological Probes

DES Collaboration et al. 2019

~200 high-z SNe Ia

Split into sub-samples of ~10,000s SNe in LSST/4MOST era



AGN Reverberation Mapping
• Standardisable candles similar to SNe Ia


• Lag–luminosity relation for broad lines gives a length scale that can be calibrated for a given line (‘reverberation mapping’ [RM])


• Systematic RM campaign via repeat observations:


• 700 AGN RM measurements at z<2.5

Credit: Seb Hoenig



Current TiDES status:

Supernova Templates

LSST Cadence

“Observed” Light curves
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Send all SNe meeting a 
selection function to mock 

4MOST observing queue for 
spectra 

4MOST Cadence/
Scheduling

4MOST “Observed” 
spectra TiDES Data Analysis

Survey simulation and cadence optimisation



Mothra 2045

(Old simulations)

Baseline 1.7

(Latest simulations)

(Last i-band observation)

4MOST Observation
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SNe Ia: 61000

CCSNe: 35000

SLSNe: 11000

CaRT: 560

SN 91bg/Iax: 2600

TDEs: 740

Results: 


Results: 70-90,000 live SN spectra


>50,000 host galaxy spectra


>700 AGN observed at a 14 day cadence



Future Lasair integration
LSST + 4MOST Simulations



Future Lasair integration
4MOST ObservationsLSST Transient Discovery

UK Transient Brokers

Transient Classification

Data dissemination



Lasair
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Discussion points with Lasair:


Automated target selection algorithms in Lasair


Target tracking


- Updating the 4MOST observing instructions as object evolves


- After object fades away need to automatically pull it from the 4MOST queue


-

Port simulated target 
selection to Lasair 



Automated target classification
• Spectra require classification


• Is it a type Ia supernova, type II etc 
etc


• DASH classifier for supernova spectra


• Type, phase, redshift, host


• Galaxy pipeline separately developed 
within 4MOST



Results in Lasair
Transient Classification

Data dissemination

Need a repository for spectra meta-
data:


• Signal-to-noise


• Data of observation


• SN classification


• Redshift


• Etc etc

Number of TNS 5 year public spectra 
database of transients:  ~7,900


Number of TiDES transients and host galaxy 
spectra in 5-year lifetime: >100,000



Cosmology
Largest cosmological sample of SNe Ia ever

~17,000 cosmologically useful SNe Ia spectroscopically confirmed

~50,000 host galaxy redshifts

~700 AGN to z=2.5

Assuming Planck-priors and ~70,000 
spectroscopic redshifts (live SNe + hosts)


17,000 live SNe Ia

w < 2%



Mark Sullivan (PI)

David Alexander, Pierre Antilogus, Sebastien Bongard, Jon Carrick, 
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Kotak, Kate Maguire, Kaisey Mandel, Richard McMahon, Daniel 
Muthukrishna, Brooke Simmons, Stephen Smartt, Elizabeth Swann


Questions


