
PPT模板下载：www.1ppt.com/moban/     行业PPT模板：www.1ppt.com/hangye/  
节日PPT模板：www.1ppt.com/jieri/           PPT素材下载：www.1ppt.com/sucai/ 
PPT背景图片：www.1ppt.com/beijing/      PPT图表下载：www.1ppt.com/tubiao/       
优秀PPT下载：www.1ppt.com/xiazai/        PPT教程： www.1ppt.com/powerpoint/       
Word教程： www.1ppt.com/word/              Excel教程：www.1ppt.com/excel/   
资料下载：www.1ppt.com/ziliao/                PPT课件下载：www.1ppt.com/kejian/  
范文下载：www.1ppt.com/fanwen/             试卷下载：www.1ppt.com/shiti /   
教案下载：www.1ppt.com/jiaoan/        PPT论坛：www.1ppt.cn 
  

Photometric Observations on Extreme Mass Ratio Overcontact Binary 
                                                    (EMROB) 

Xiao, Zhou1,2; Boonrucksar, Soonthornthum2; Shengbang, Qian1  

1. Yunnan Observatories (YNOs), Chinese Academy of Sciences (CAS) 
2. National Astronomical Research Institute of Thailand (NARIT) 

Czeck Republic 
   09-07-2019 



PPT模板下载：www.1ppt.com/moban/     行业PPT模板：www.1ppt.com/hangye/  
节日PPT模板：www.1ppt.com/jieri/           PPT素材下载：www.1ppt.com/sucai/ 
PPT背景图片：www.1ppt.com/beijing/      PPT图表下载：www.1ppt.com/tubiao/       
优秀PPT下载：www.1ppt.com/xiazai/        PPT教程： www.1ppt.com/powerpoint/       
Word教程： www.1ppt.com/word/              Excel教程：www.1ppt.com/excel/   
资料下载：www.1ppt.com/ziliao/                PPT课件下载：www.1ppt.com/kejian/  
范文下载：www.1ppt.com/fanwen/             试卷下载：www.1ppt.com/shiti /   
教案下载：www.1ppt.com/jiaoan/        PPT论坛：www.1ppt.cn 
  

Outline 
1. Introduction 
 
2. Observing Facilities at NARIT and YNOs 
 
3. Results of EMROB 
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1. Primary sources in providing 
fundamental stellar parameters; 
2. Progenitors of FK Com type stars, 
blue stragglers; 
3. Tertiary components around binary 
systems (circumbinary planets, black 
holes); 
…… 

Introduction 
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Photometric: Optical Gravitational Lensing Experiment (OGLE),  
                       All Sky Automated Survey (ASAS) ,  
                       Wide Angle Search for Planets (SuperWASP),  
                       Kepler , 
                       Transiting Exoplanet Survey Satellite (TESS) 
 
Spectroscopic: Sloan Digital Sky Survey(SDSS), 
                          Large Sky Area Multi-Object Fibre Spectroscopic Telescope (LAMOST), 
                          Gaia mission. 
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Stellar mergers are estimated to be common events in the 
Galaxy. Theoretical models predict that a contact binary 
system will merge around q ∼ 0.07–0.09 (Rasio & 
Shapiro 1995; Li & Zhang 2006; Arbutina 2007, 2012). 
The minimum mass ratio can even fall up to q = 0.05 and 
it depends on the mass and structure of primary star. So 
far, only a handful number of these transients have been 
noted in the Milky Way: V4332 Sgr (Hayashi et al. 1994), 
V838 Mon (Brown et al. 2002), V1309 Sco (Nakano et al. 
2008), and OGLE-2002-BLG-360 (Tylenda et al. 2013). 
And the best studied stellar merger case to date is V1309 
Sco.   

Stellar Merger 
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2002:  q = 0.094, f = 89% Light curve of V1309 Sco 

2002 
2004 

Eruption of V1309 Sco in 2008 

Tylenda et al. (2011) Zhu et al. (2016) 



PPT模板下载：www.1ppt.com/moban/     行业PPT模板：www.1ppt.com/hangye/  
节日PPT模板：www.1ppt.com/jieri/           PPT素材下载：www.1ppt.com/sucai/ 
PPT背景图片：www.1ppt.com/beijing/      PPT图表下载：www.1ppt.com/tubiao/       
优秀PPT下载：www.1ppt.com/xiazai/        PPT教程： www.1ppt.com/powerpoint/       
Word教程： www.1ppt.com/word/              Excel教程：www.1ppt.com/excel/   
资料下载：www.1ppt.com/ziliao/                PPT课件下载：www.1ppt.com/kejian/  
范文下载：www.1ppt.com/fanwen/             试卷下载：www.1ppt.com/shiti /   
教案下载：www.1ppt.com/jiaoan/        PPT论坛：www.1ppt.cn 
  

V1309 Sco: a Blue Straggler in the making ? 

V1309 Sco has changed its color at a relatively high rate, 
going from (J-Ks) = 1.40 mag in 2010 to (J-Ks) = 0.42 
mag in 2015. This significant color change in a relatively 
short period of time shows that V1309 Sco was getting 
bluer and hotter with time, behaving as a blue straggler 
star. 
Reasonable equilibrium in this stellar merger is being 
reached in about 9 years after the outburst. V1309 Sco 
has settled into a nearly constant magnitude, resembling a 
normal blue star. The asymptotic blue color of V1309 Sco 
as the resultant of a stellar merger suggests that the object 
is a blue straggler in the making, as theoretically 
predicted. 

Ferreira et al. (2019) 
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Observing Facilities at NARIT and YNOs 
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Thai National Observatories (TNO) 2.4m telescope 

TNO 2.4m telescope: 

1. 4k × 4k CCD camera; 

2. MRES (medium resolution  

spectrograph)  

3. ULTRASPEC (high-speed CCD  

camera; 200 frames per second)  

Another 1m ongoing!!! 
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Observing Facilities at YNOs 
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Results of EMROB 
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 April. 2016    
 TNO 2.4m 

Dec. 2016   
YNOs 1m    

The W-subtype system PZ UMa 
TNO YNOs 

P = 0.2627 d  (6.30 h), Mag. Range = 12.537 - 13.074 R1  
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The O – C curve of PZ UMa 

P3 = 13.22 yr 
M3min = 0.84 Msun 

The tertiary component may be a compact object ! 
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The A-subtype system CSS_J135012.1+272259  

P = 0.232465 d  (5.5792 h), Mag. Range = 16.60 (0.22) CV 
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Determination of mean surface temperature (Teff)  

The correlation between the orbital period and the effect temperature for EWs 
observed by LAMOST.  
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LAMOST vs Gaia 
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EMROB with TESS – ZZ PsA 

Time - BJD 

Fl
ux
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EMROB with TESS – FG Hya 
Fl

ux
 

Time - BJD 
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The merger event of V1309 Sco has confirmed that a blue 
straggler is making in the center and its progenitor star is an 
extreme mass ratio overcontact binary system. In our sample, 
there are 25 targets with mass ratio lower than q = 0.15, which 
are supposed to merge in the near future. And 7 targets (V857 
Her, ASAS J083241+2332.4, SX Crv, V53, AW UMa, NSV 
13890, V870 Ara) with mass ratio lower than 0.09, which may 
merge recently. It is necessary to monitor these targets 
continuously from now on.   

Summary 



PPT模板下载：www.1ppt.com/moban/     行业PPT模板：www.1ppt.com/hangye/  
节日PPT模板：www.1ppt.com/jieri/           PPT素材下载：www.1ppt.com/sucai/ 
PPT背景图片：www.1ppt.com/beijing/      PPT图表下载：www.1ppt.com/tubiao/       
优秀PPT下载：www.1ppt.com/xiazai/        PPT教程： www.1ppt.com/powerpoint/       
Word教程： www.1ppt.com/word/              Excel教程：www.1ppt.com/excel/   
资料下载：www.1ppt.com/ziliao/                PPT课件下载：www.1ppt.com/kejian/  
范文下载：www.1ppt.com/fanwen/             试卷下载：www.1ppt.com/shiti /   
教案下载：www.1ppt.com/jiaoan/        PPT论坛：www.1ppt.cn 
  

Thank   you ! 

Welcome to visit NARIT and YNOs ! 

zhouxiaophy@ynao.ac.cn 
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