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My name is Janette Suherli, I come from Bandung Institute of Technology, Indonesia. Here in the 
University of Tokyo Research Internship Program (UTRIP) 2010, I intern for Onaka-sensei in Onaka’s 
Lab. During the program, I worked on the data of Eta Carinae obtained in Near-Infrared during the 
spectroscopic event 2009 which done by Sakon, I., et. al. using the Wide Field Cryogenic Telescope 2 
(WFCT 2). 

Eta Carinae is a massive stellar system which itself has a mass about 120 times solar mass and it is 
believed that Eta Carinae has a binary companion which also a hot massive star. This star is located 
about 7500-8000 light years from the Sun and is one of the most massive stars in our galaxy. Eta 
Carinae mostly observed from southern hemisphere and you cannot see it from Japan.  Eta Carinae is 
surrounded by an emission nebula called Homunculus Nebula. Homunculus nebula embedded within a 
much larger HII region which we known as Carinae Nebula. So, Eta Carinae is a really complex object.  

 

 

 

During its life, Eta Carinae had through some changing in brightness. At 1843, Eta Carinae underwent 
a great eruption which believed to eject some of its mass and produced the Homunculus Nebula. This 
great eruption had made Eta Carinae the brightest object in the night sky at that time. After that 
phenomenon, the brightness of Eta Carinae slowly faded until 1890s which this star experienced a 
lesser eruption. The brightness of the star was not so much increasing compare to its brightness when 
the great eruption happened. After the lesser eruption, Eta Carinae became invisible by naked eye. 
From 1900s, Eta Carinae’s brightness is getting brighter until nowadays.  



The thing that interesting is that Eta Carinae has regular changes in brightness every 5.54 years. This 
phenomenon happens when the secondary star came across the periastron of the primary and termed as 
‘spectroscopic event’. Basically spectroscopic event is a mass ejection from the primary star and 
characterized by the abruptly disappearance of high-excitation emission line from the star’s spectrum. 
So, it is believed that during the spectroscopic event, there is a dust formation around Eta Carinae.  

The reasons why we interested to do a research on Eta Carinae in near-infrared during its spectroscopic 
event are firstly because Eta Carinae is the brightest object in infrared wavelength and the hot dust has 
a peak in infrared wavelength. Secondly, the dust formation (and destruction) by massive stars are 
important to explore the origin of dust in the early universe. The third reason is that no one knows what 
causes such 5.54 period phenomenons in Eta Carinae, by studying the collision of two stellar winds; we 
hope that we can explain the behavior of light curve at the spectroscopic event. We are interested to 
examine the properties of dust grain around Eta Carinae in such a small time span near the 
spectroscopic event. Hence, by monitoring the variation in near-infrared light curve during the 
spectroscopic event, it is quite efficient to see the properties of the hot dust.  

The observation of Eta Carinae was done by using a WFCT 2 which built by Nagoya University and 
placed at South Africa. WFCT 2 has an aperture about 20 cm and a field of view of one degree times 
one degree which is very large, astronomically speaking. In ground-based infrared observation, the 
detector receives a large amount of thermal radiation from both the sky and the telescope itself. Hence, 
to prevent the data from such disturbance, we must place the telescope at a cold, dry, and high altitude 
site; and the telescope must be cooled until certain temperature. Even though WFCT 2 is a small 
telescope, it has a good cooling system which can cool the telescope until ~80 K, so the observation can 
achieve a high sensitivity.  

For the Eta Carinae observation, we used 3 from 8 filters of WFCT 2, which are K-band (2.20 μm), 
UIR-band (3.31 μm), and Ln-band (3.67 μm). The observation covered data from 8 Jan – 10 Feb 2009. 
Images of Eta Carinae and two standard stars were taken simultaneously in one frame and were using 
defocus mode to avoid the saturation of Eta Carinae. During this research, my work focused on the data 
reduction and analyses. From the data obtained, we reduced only 9 date’s data (10, 15, 16, 20, 21, 23, 
24, 26, and 29 Jan 2009) because we are interested in the time near the spectroscopic event. The first 
step of the data reduction was standard reduction, include the sky image subtraction, flat-fielding, and 
bad-pixel masking. Then we were shifting and stacking good images (we excluded the images which 
we considered as bad images). Finally we did the aperture photometry to obtain the flux density ratio. 
All of these steps were obtained using the IRAF.  



 

 

Here are the flux density graphs which we obtained.  
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As we can see, the flux density trend from three pass-bands shows a decreasing-trend. Then we built a 
spectral energy distribution (SED) graph for each date of observations and added the data from IRSF 
observation of Eta Carinae’s spectroscopic event which was taken simultaneously in different place. 
The data shows that our data are not contaminated by the free-free emission (gas emission) and fully 
consist of thermal emission which came from the dust, so we can make further analyses and calculation 
with our data.  

Next is calculating the temperature and the mass of dust around Eta Carinae. We chose silicate model 
for our calculation because it is widely believed that the dust grain formed around Eta Carinae is mostly 
consist of silicate dust rather than carbonaceous dust. We fit the thermal emission into this function: 

 

 

 

We knew the value of flux density for each three wavelength from aperture photometry and we seek for 
the value of temperature and mass and the value for the rest parameters was known from various 
literatures. For calculating those parameters, we used a program written in FORTRAN language. From 
this calculation, we obtained, 
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We can see from the graph that the temperature of the dust around Eta Carinae was increasing while the 
dust mass was decreasing during the spectroscopic event. One of the possible interpretations that we 
believed is some dust is heated nearly above its evaporation temperature and then had evaporated which 
caused the dust mass reduction. These are a new result because people mostly believed that during the 
spectroscopic event, there is dust formation which is increasing the mass of the dust, but our 
observations showed that if we look at a smaller time span, there is actually some dust destruction 
during the event.  
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The future works from this research is me and the people in Onaka’s lab who working on this project 
really hope that this results can yielded as a scientific paper which can be published at an international 
journal. For that reason, we will keep contact and work on this research in a long distance discussion 
via email or else.  

I really overwhelmed with gratitude because I have this chance to participate in this UTRIP 2010. I like 
to acknowledge the entire UTRIP organizer, my supervisor: Onaka-sensei and Sakon-san, my TA : 
Ryou-san, and all the people in Department of Astronomy, University of Tokyo who made my days in 
lab very great. Also to the UTRIP participant who were being such a nice mate during the program 
especially in all the trips.  

 

 


