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Modern observational methods in astronomy and 
astrophysics in the next decade (or few)

Large telescopes (8-40m): faint objects especially 
spectroscopy

Telescopes above the atmosphere: high angular resolution, 
other wavelength regions  (X-ray, radio, infrared ... )

Large Sky Surveys – new way of doing astronomy using  
digital sensor technology, information technology, 
automated data processing and data distribution  

Most data are available through databases and/or VO

 



  



  



  



  



  



  



  

Eric Hand, Cosmic survey finds global appeal Nature 487, 284 
(19 July 2012)



  



  



  LSST  Project and Community Workshop 
Tucson,  AZ August 14-19 2016 



  

Serbian Astronomy 

Two main institutions: AOB and DAFMBU

AOB (129 years old) ~20 PhD's + students

old instruments, new ones...

DAFMBU ~10 PhD's + students

UNS,UNis UKG, IPB (1-2 PhD's)

  



  

Interest of SA in LSST

Variable phenomena

Variable stars

AGN variability

Gravitational micro-lensing

SNR & Planetary nebulae

Small solar system bodies (orbits, elements...)

Development of astroinformatics

Development of algorithms, software...

Science...



  

 Serbian involvement in LSST
 Before the results of decadal survey were announced  we 

applied for funds to join the LSST (through III44002)

300kEuro granted (from EIB loan – Call for capital 
equipement) ID8885 p.301 paper copy / p. 185 document 
on PIU site 

Important NSF review (If you are so good do you have an 
International interest Yes at the moment France and Serbia

LOI has been submitted (and appreciated!)

MOA's are signed November 2013 – standard contribution & 
in kind 



  

 Serbian involvement in LSST
key dates/events 

2009 started informal queries   

2010 submitted proposal Astroinformatics with significant LSST part

2011 funds granted (300k) LOI submitted

2013 MOI signed

2014 AlertSim agreed as in-kind contribution of STG to LSST

2015 first simulated alerts generated

2016 LSST@Europe2; AlertSim in the LSST codebase(github)

2019 change of LSST/Rubin policy toward  international 
contributors; 

2020 new round of proposals for in-kind contribution

2021 Two groups from Belgrade :2 PI’s SER-STG(for work already 
done) and 8 PI;s for SER-SAG AGN group



  

 Serbian involvement in LSST
key dates/events

 

Unfortunately AOB refused in 2013 to sign MOI and it lost 
300kEuro

NanoCenter acted as proxy

We were embedded  in LSST Simulation group which was 
dismantled areound 2017 when R&D was distributed toward

We were initiators COST TD1403 Big data in sky and Earth 
observations

We participated (gave talks) at many conferences – EWAS2017, 
LSST@Europe,  LSST AHM, JTM PCW , TD1403

Organized many meetings

mailto:LSST@Europe2


  

AlertSim Serbian in kind contribution
 NSF rules ...

 everything for the construction has to be budgeted 

if some part is outsourced for example to us  and 
savings are made – it has to be offset from the 
budget – so no luck there

Solution – we do some work toward early operation 
phase which at the moment is not critical (another 
rule what can be outsourced)

We agreed that alert simulator would be the best choice  

mailto:LSST@Europe


  



  



  

AlertSim Serbian in kind contribution

10M alert * 0.1Mb=1Tb/night = max  2-4 alert 
streams

It has been anticipated that there is a need : 

  for software to validate and assess the 
performance of external brokers(CEP Engines)

  For capability for  continuous validation and 
troubleshooting and monitor broker/CEP engine 
performance

  For helpdesk and technical personnel to assist 
in troubleshooting external broker connectivity/ 
functionality issues. 



  

AlertSim Serbian in kind contribution
We coordinate details with LSST data 
management  and Simulation group

J.Aleksić & V. Vujčić are doing the work as 
part of their thesis work (DAFMBU & FOS) 

There is potential for involvement of more 
software engineers 2-3 persons/year  

We will  develop simultaneously our own 
CEP engine... 

   



26BigSkyEarth Workshop Sopron  2017

VOEvent generator

26

OpSim output 
(data about visits)

CatSim query
(catalog of objects)

Sender of events

AlertSim

Outer world
Brokers
(esper...)

DIASource generator

DIAObject generator

LightCurve generator
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AlertSim – production version

● As of November 2016  AlertSim is included in the LSST Simulation 
codebase

● To achieve that we developed battery of  tests

● Problem is that AlertSim depends on many connections and some users 
might not have access to databases (detecting such cases and handling 
them took longer that we hoped)

● Any changes in Simulation/DM-Stack packages influencing AlertSim are 
detected and code is adjusted accordingly (mainly by developers 
introducing those changes)
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AlertSim - service

● Basic idea is to provide brokers (Antares etc.) heads up playground

● (we had to calculate too many light curves for Antares...)

● Django based (experience with VAMDC!)

● Easily adaptable for machine queries (requests)!

● Simple form to fill to choose:

– ip address and port

– Different local or remote opsim databases

– Diferent catsim tables

– Parameters for querying databases

28
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AlertSim - service

● History calculated from opsim and variability mixin inside catsim (slow, 
problems with single magnitude...)

● Pack history(ical light curves) in diasource chunks (or emit complete 
diasources) 

● Necessary connection to UW databases (is it wise to have it as a 
service??)

● For how long we want service to run?

● Note that we connect mainly to the stellar stuff – galaxies &sso in the 
future

● AlertSim and DM end-to-end simulations 

29
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AlertSim – demo of service

● Control parameters

● We use RRLyrae/allstars 

●  sending and receiving xml

● Esper

● python example_parser.py  -c "allstars" -r "1.75" -oc "(night 
between 21 and 210  and fieldra between 1.3 and 1.5 and fielddec 
between -0.32 and -0.01 and filter like 'r' )" -cc "rmag between 10 
and 30 and varParamStr not like 'None' " -ip 147.91.240.29 --
no_header

30









  

LSST Impact
Early involvement in LSST means that we have all 

relevant information and documentation to be able to 
explore & efficiently use data from the onset of survey

There is possibility to do some interesting work during 
commissioning ComCam or even earlier

   There is plenty of room for collaborations with people 
from statistics, math, CS, software engineering, physics 
(dark energy), big data science, visualization 

 COST1403 Big Data in Sky and Earth Observations  



  

Future
Why I was talking about our involvement with Rubin/LSST 

and what that has to do with A&M

The main reason is our other project (VAMDC) and that 
we might want to implement some ideas from it i

Namely we will be dealing (similar to VAMDC) with 
heterogeneous distributed databases of follow-up 
observations 

We will really need good registry of data sets and ways to 
access them so experience with VAMDC will be crucial 

Possibility to use some of VAMDC codebase as  part of 
development of future service 

VO->VAMDC->Rubin
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