
 

Astronomers' success: Seven new cosmic
masers
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Dr Paweł Wolak at the radio telescope RT-4 in Piwnice Credit: Andrzej
Roma?ski

A group of astronomers from Toruń in Poland have successfully
completed a survey of the Milky Way plane. They searched for gas
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clouds, where there was a maser reinforcement of the OH molecule.
They saw seven new sources - each of them brings scientists closer to the
process by which massive stars are born. "It is like listening to the
buzzing of a mosquito during a loud concert," backstage observations are
recapitulated by Prof. Anna Bartkiewicz.

The success of the Toruń-based group of astronomers is described in the
prestigious Astronomy and Astrophysics. The article "A search for the
OH 6035 MHz line in high-mass star-forming regions," prepared by
Prof. dr. habil. Marian Szymczak, dr. Paweł Wolak, dr. habil. Anna
Bartkiewicz, NCU Prof. from the Faculty of Physics, Astronomy and
Informatics and doctoral students: Michał Durjasz and Mirosława
Aramowicz from the University of Wrocław, was accepted for
publication in the journal.

The publication is the result of many months of observations of radiation
coming from the plane of the Milky Way, namely from the spiral arms
of our galaxy, where a lot of matter, dust and gas accumulate. It is under
such conditions that massive stars are born.

Complex process

At the beginning it is worth noting that the formation of high mass stars
is a complex process, less recognized by scientists than the formation of
solar type stars. A massive star in its early stage of evolution cannot be
seen—scientists do not have the tools of appropriate resolution. So only
radio telescopes are at the astronomers' disposal.

A young star, or only the emerging one, is surrounded by a cocoon of
matter, so we can simply say that it is a real chemical "factory." We can
find a huge number of molecules, including methanol, the most basic
alcohol, whose observations we have been focusing on," explains Prof.
Anna Bartkiewicz.
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In the cocoon of dusts and gases, there is a maser emission. This can be
compared to a diode indicator—a laser. Except that the laser is amplified
by light and the maser by microwaves. And it is the radiation that
astronomers are able to observe.

"Different types of particles send out radio waves at their own
frequencies and this is how we can recognize them. For example,
particles of methanol and water vapor illuminate at 6.7 GHz and 22 GHz
respectively, which corresponds to wavelengths of 4.5 cm and 1.3 cm.
We can say that we see colors," explains Michał Durjasz. "We set the
appropriate frequency for a given matter and then we are able to observe
the only one that interests us. In our last research, we set the frequency at
6,031 GHz i 6,035 GHz."

Previously, the method of searching for methanol was different—you
scanned the Milky Way 'centimeter by centimeter," and if you spotted
the detection, then the astronomers stopped their observations in that
particular area for a longer time.

  
 

3/7

https://phys.org/tags/radio+waves/


 

  

Prof. Anna Bartkiewicz and Dr Paweł Wolak Credit: Andrzej Romanski

Months of observations

"Today, we already recognize star-forming areas, so we can focus on
searching for the molecule we are interested in at the right frequency,"
explains Prof. Bartkiewicz.

The scientists from Toruń had spent many months observing these areas,
looking for even the smallest methanol masers. Then, an idea came from
Prof. Marian Szymczak.

Similar analyses of the sky have been carried out all over the
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world—there are several teams that have been dealing with this, for
example in Southern Africa, Great Britain and Australia. It should be
noted that the center in Toruń earned a great deal of merit in this
area—it was at the NCU Institute of Astronomy in Piwnice that many
sources have been detected in the northern sky which had not previously
been discovered. Recently, however, no one has undertaken such a
comprehensive and detailed review of all available sources.

"We used our 32-meter radio telescope rt4 to collect data. A new
receiver was used to pick up waves of this frequency. It is worth noting
that it was built in Piwnice, in the former Department of Radio
Astronomy, where our engineers built it. Special merit should be
attributed to Eugeniusz Pazderski, who designed it," says Dr. Wolak.
"Receivers on our radio telescopes partly resemble those used in home
radios, the main difference is that we don't cool these home appliances
to very low temperatures—even to -265°C. Such a procedure definitely
improves their efficiency."

Astronomers began by compiling a list of all available sources in the
northern sky. Then, those that could be observed through the radio
telescope in Piwnice were selected out of the database of about a
thousand areas. In total, 445 objects were studied in detail.
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Mgr Michał Durjasz spent several months observing the masers from the OH
molecule Credit: Andrzej Romański

"It was a really hard, systematic, often repetitive work, taking a lot of
time and requiring patience," says Durjasz. "Not only was it time that
was needed, but also the right conditions."

Months of observations of 445 areas of star formation have been
successful—astronomers have discovered that 37 of them show
emissions, which means they have found the OH molecule there.

"It turned out that seven sources are completely new—nobody had seen
and registered them before," says Bartkiewicz. "Overall, our detection
success was 6.9%. It might seem very little, for some such an effect
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could be discouraging. Our work with the radio telescope can be
compared to listening to a mosquito buzzing during a loud concert."

Further exploration of young massive stars, especially the newly
discovered ones, awaits the Toruń astronomers. They also plan to create
precise maps of the areas where the stars are formed. The planned
activities, and the data already collected, will be important for a better
understanding of the physical conditions of these objects and will
provide a lot of information about their magnetic fields.

"In some time, massive stars will become supernovae, black holes, the
nuclei of the next generation of stars, or massive elements which give
life as we know it. And we still do not know how such a star is born, we
do not know its origins. Of course, there are a lot of theories, but it is
difficult to examine them, which is why we use all the tools available to
us, and so far, radio telescopes have proved their worth," explains Dr.
Wolak.

  More information: M. Szymczak et al. A search for the OH 6035
MHz line in high-mass star-forming regions, Astronomy & Astrophysics
(2020). DOI: 10.1051/0004-6361/202039009

Provided by Nicolaus Copernicus University in Torun

Citation: Astronomers' success: Seven new cosmic masers (2020, November 18) retrieved 26
April 2024 from https://phys.org/news/2020-11-astronomers-success-cosmic-masers.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

7/7

https://phys.org/tags/massive+stars/
https://phys.org/tags/stars/
https://phys.org/tags/radio+telescopes/
http://dx.doi.org/10.1051/0004-6361/202039009
https://phys.org/news/2020-11-astronomers-success-cosmic-masers.html
http://www.tcpdf.org

