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MASTER – 
 
Mobile  
Astronomical  
System  of the  
TElescope- 
Robots 

Last Year 
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GAIA , Bologna, Oct 2012 
Multiwave Transients, Leiden, 
May, 2013 
LIGO, Amsterdam, Aug, 2013 
LSST, Cambridge, Sept, 2013 
Robotic Observatories, Malaga, 
Oct, 2013  
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Evolution of the Double Neutron Star Merging Rate and the Cosmological 
Origin of Gamma-Ray Burst Sources 
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Эксперимент BeppoSAX  

SAX - аббревиатура итальянского спутника Satelito di Astronomica X  
 

Afterglow 
GRB970228 

Фотография февральского (97 года) гамма-всплеска, снятая c 
космического телескопа им. Э.Хаббла 

KTB Çalıştayı: Fırsat Gözlemciliği ,   2013 



1997: 
Spectral line discovery 

 
GRB970508 

GRBs are cosmological! 
 Gamma Ray Burst is most powerfull 

explosion in the Universe 
KTB Çalıştayı: Fırsat Gözlemciliği ,   2013 



Prompt Optical Very Bright Emission Discovery 
GRB 990123 

ROTSE I Akerlof et al. 1999 

KTB Çalıştayı: Fırsat Gözlemciliği ,   2013 



Energy 
E ~ 1051-53 erg 

 
Typical collapse  

E ~ 0.1 Mc2, M~1-10 Msolar 
NS merging (Blinikov et al., 1983) 

Collapse ( Pachinsky, 1986, Astrophys. J. 308, L43-L46) 

  
KTB Çalıştayı: Fırsat Gözlemciliği ,   2013 



Spectrum 
Epeak    ~  1 Mev 

 
Typical collapse temperature 

 
Т ~ 2me C2 ~ 1010 K ~ 1Mev 

KTB Çalıştayı: Fırsat Gözlemciliği ,   2013 



DURATION 
 ∆ tobs  ~ 0.1 -100 s 

 

Typical  collapse time 
 

∆ t   ~   Rg /c   ~ 10-5 s << ∆ tobs 

KTB Çalıştayı: Fırsat Gözlemciliği ,   2013 



Solution 

Magneto-Rotational Collapse 

∆ t  ~ I ω / K 
Where K – dissipation magnetic force moment   

∆ t~  R2 / D 
D ~  Viscosity  

KTB Çalıştayı: Fırsat Gözlemciliği ,   2013 



SN or GRB? 

 

Rate (SN) / Rate (GRB)  ~ 100 

KTB Çalıştayı: Fırsat Gözlemciliği ,   2013 



GRB as the Core Collapse Massive Star 

KTB Çalıştayı: Fırsat Gözlemciliği ,   2013 



Mechanism 
NS-NS merging  

KTB Çalıştayı: Fırsat 
Gözlemciliği ,   2013 



GCN global physical experiment: 
MASTER in Alert regime 

Global MASTER Net 2013 by Vladimir Lipunov at 
Gravitational Wave Physics and Astronomy Workshop, 
December 17- 20, 2013 
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 MASTER II (D=400mm) 
• FOV= 2x4 = 8 square degrees  up to 20-21 up.  

•  Very Wide Field Cameras 
 МАСТЕР VWF 

•FOV=400 square degrees  up to 12 mag per 1 s. 
•Time Resolution 150 ms 

 Second Generation Robotic Telescope MASTER II 
Wide Field + Color & Polarization 
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MASTER Photometer 

Global MASTER Net 2013 by Vladimir 
Lipunov at Gravitational Wave Physics and 
Astronomy Workshop  December 17- 20  2013 



 Logical Structure of the Observations 
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MASTER telescope at Caucasus 
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MASTER-Kislovodsk 



MASTER SYSTEM CONTROL CENTER 
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Небо глазами МАСТЕРа (снимок 
сделан 16 марта 20111 г. на Урале) 
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МАСТЕР-2013 
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Statistic of the 66 GRB observations by MASTER 
(2010-2011 winter, only ground telescopes) 

. 
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Ученые МГУ и космические 
исследования 2009 

GRB100906A 
(gcn11214) 

23  s  after notice time 
38  s after trigger time 
gcn 11228 

Result: 
 First GRB prompt optical observations in two 

polarizations.  
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The first in the world synchronous polarized gamma-ray burst observations 
(the 6 of September 2010, MASTER network) 

The left is the optical flair  / The distance  is about 10  9 ligt years 
The right one: white is gamma-ray emission, the gray is the xray emission,   the red is the optical emission 

– оптическое излучение  
Global MASTER Net 2013 by Vladimir 
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GRB100906A:  
Polarization less then 2% 
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Уникальные поляризационные наблюдения гамма-всплеска  
GRB 121011A в Благовещенске (Пружинская и др., New Astronomy, 2014). 

МАСТЕР-Благовещенск 



Optcal SYNCHRONOUS observations of GRB 

 

Global MASTER Net 2013 by Vladimir Lipunov at Gravitational Wave Physics and Astronomy Workshop, December 17- 
  



MASTER Net SYNOPTIC SURVEY  
 (Our dream: one night – one sky up to 20-21 m)  
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First long GRB 

First short GRB 

Near Earth Transients 
Solar System transients 

Magnetar Creation 
Gamma-Repeator 

Shock Breakout 
Pulsar Merging Precursor 

Supernovae 
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ЧИСТЫЕ  
сверхновые 

 

Новый класс СВЕРХНОВЫХ звёзд 

 6 ЧИСТЫХ сверхновых  
открыто МАСТЕРом 

Ускоренное  
расширение! 

 

Вселенная  
без ускоренного расширения 

 

Пружинская Мария, 
аспирант МГУ  



The expanding remnant of SN 1987A, a Type II-p supernova in the Large 
Magellanic Cloud. NASA image 

Global MASTER Net 2013 by Vladimir 
Lipunov at Gravitational Wave Physics and 
Astronomy Workshop  December 17- 20  2013 

http://en.wikipedia.org/wiki/SN_1987A
http://en.wikipedia.org/wiki/Large_Magellanic_Cloud
http://en.wikipedia.org/wiki/Large_Magellanic_Cloud
http://en.wikipedia.org/wiki/NASA


Survey Information Flow 
 
МАСТЕР II telescopes   
Info Flow =  4x15Gb = 60Gb/night 
Common FOV = 32 square degrees up to 21 mag 
 
МАСТЕР VWF  cameras 
12 x950 Gb/night =10Tb/night 
 
Common FOV = 4800 square degrees up to 14 mag 
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500 day light curve of the dwarf nova SS Aur.  
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http://imagine.gsfc.nasa.gov/docs/dict_jp.html%23light_curve
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11000+ observations in 50 days after the 
discovery by MASTER, 7 rebrightenings 



 
 

AAVSO light curve of R Coronae Borealis from 1980 to 1999 
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Single Line OT: OT082752+704606  
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Synoptic  
Telescope Theorem 

 
If you design synoptic telescope with diameter  

D,  
You must have spectral telescope with diameter  

~ 10 D. 
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12 мая 2008 года  
Typical Near Earth Transient 

 GLONASS Sat.  26566COSMOS 2374  
observed by MASTER VWFC Observed: 

RA  =  13h 30m 02s 
Dec = +52d 43' 21''  

Real: 
RA  =  13h 29m 59.35s 
Dec = +52d 42' 45.1''  
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MASTER detection of Rapid Optical 
Transient near the Intriguing Object 

MASTER OT J002631.09+444127.4  ATEL 5360 
 on 4 Sep 2013; 15:59 UT 
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Exoplanets 
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First MASTER Exoplanet candidates MASTER-1b 
МАSТЕR-Ural (Krushinsky и др., 2013г.) 
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MASTER-2b 
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Single Line OT: OT082752+704606  
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Потенциально-опасный астероид 2013UG1. 
Открыт МАСТЕР-Тунка  22 октября 2013 года. 

Выступающий
Заметки для презентации
В момент открытия в Тунке 22 октября астероид находился на расстоянии 0.043 а.е. (6.5 млн км) от Земли. На минимальном в этом году расстоянии 0.0115 а.е. прошел 17 октября, за 5 суток до открытия. При этом он находился в южном полушарии неба, на склонении около -40 градусов. 
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13928 minor planets 
observed by MASTER  

since January 2011 
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 MASTER  INPUT to Astronomer 
 telegrams 2011-2012 

Swift 

MASTER Fermi 

INTEGRAL 

Chandra 



500 новых космических объектов,  
открытых телескопами МАСТЕР  

Робот-телескопы МАСТЕР 



Робот-телескопы МАСТЕР 



Gamma, X-ray, Optical,UV ”Lomonosov”, SHOK,  2014   

 
 

Prompt Optical  
High Time Resolution 
Observations 
 
FOV = 2000 square degrees 
 
Time Resolution =150ms 
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 2015 
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MASTER III 
4 МАСТЕР III telescopes will be installed in Russia. 

D= 1 м., FOV= 4 sq.degrees. Up to 22-23 mag. 
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