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Stellar evolution

(Credit: NASA and the Night Sky Network)



  

The HR Diagram

(Credit: ESO)



  

The HR Diagram - PMS

(Credit: Kathryn Z. Hadley)



  

Star formation – low mass

(Credit: Carbonaro & Beltrán)



  

Star formation – high mass

(Credit: 
Frédérique 
Motte)



  

Photometric variability in YSOs

(Credit: Kesseli et al.)



  

VVV survey

2μm (K band) multi-epoch imaging photometry 
between 2010-2015 

(Credit: D. Minitti et al.)



  

Sample selection

● 270 Extended Green 
Objects (EGOs)
(153 with VVV counterparts)

● 574  bright 24 μm with 
870 μm peak (non-EGOs)
(448 with VVV counterparts)



  

Variability in LCs
Measuring variability

 

Variability conditions:

● IQR>0.05 
● ΔK>0.15

Credit: Kalyan Nandi

ΔK = max(Ki)-min(Ki)



  

Variability in LCs
Periodic

 



  

Variability in LCs
Aperiodic

 



  

Variability in LCs
Summary

 



  

SEDs
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HR diagram

  



  

Summary

 

 

● 190 MYSO candidates (139 EGOs and 51 non-EGOs) are NIR 
variable (IQR > 0.05 & ΔK>0.15 mag)

● 111 were classified as periodic and 79 as aperiodic

● SED models show 47 sources as M>4 Msun and 6 as M>8 Msun

● On an HR diagram most low mass EGOs are close to the birth-line

● High rate of variable EGOs implies a NIR variability in MYSOs linked 
to accretion phenomena and outflow activity

● Our selection criteria for non-EGOs ensures good MYSO candidates 
but may lead to the exclusion of the most luminous FIR sources and 
counterparts which will be analized in a future work



  

Possible models(?)

EGOsNon-EGOs



  

Bloated and fluffy protostars

The Astrophysical Journal, 721:478–492, 2010 September 20 

EVOLUTION OF MASSIVE PROTOSTARS VIA DISK ACCRETION 

Takashi Hosokawa1,2,3, Harold W. Yorke2, and Kazuyuki Omukai1,3

1

The Astrophysical Journal, 691:823–846, 2009 January 20 

EVOLUTION OF MASSIVE PROTOSTARS WITH HIGH ACCRETION RATES 

Takashi Hosokawa and Kazuyuki Omukai 



  



  

An IRDC, a neat clump, and highly 
variable YSO

An IRDC, a neat clump, and highly 
variable YSO

Highly-variable (K>1mag) point sources in ATLASGAL clumps
Kumar, Contreras-Pena, Lucas & Thompson, 2016, ApJ,833,24
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