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Planck discoveries run hot and cold
Jan 11, 2011 4 comments  

The Sunyaev–Zel'dovich effect in action 

Scientists working on the Planck microwave probe have presented 
the mission’s first scientific results here at the 217th meeting of the 
American Astronomical Society meeting in Seattle. The results 
include the discovery of thousands of new cold cores in the Milky 
Way and a new way of spotting extremely hot galaxy clusters. 

The European Space Agency's Planck probe was launched in April 
2009, and is designed primarily to map the cosmic microwave 
background (CMB) – a remnant of the Big Bang that pervades the 
universe. However, the mission’s two instruments are also proving 
very useful at studying smaller structures such as stars and 
galaxies. Many of these new data will be used by astrophysicists to 
inform studies that use a number of other ground-based and space 
telescopes. 

Introducing the results in Seattle, Planck scientist Charles Lawrence 
of the Jet Propulsion Laboratory described these structures as "bugs 
on the windshield" in the Planck data. So far, Planck scientists have 
written 18 scientific papers describing these bugs, as well as the first 
catalogue of objects seen by the probe – including a large number of 
never-before-seen structures. 

'Teetering on the edge of star formation'

These include 10,000 cold, dense clouds of gas in the Milky Way 
called cold cores. They are thought to be some of the coldest objects 
in the universe and form when diffuse clouds of gas cool and 
contract. According to Planck scientist George Helou of Caltech, 
cold cores are "teetering on the edge of star formation". Therefore, 
the study of cold cores could provide important information about how 
stars form. "It's always coldest just before a star is born," said Helou. 

One early finding is that cold cores can be up to 30 light-years 
across and weigh in at 1000 solar masses. This came as a surprise, 
according to Helou, because larger cores were not expected to 
survive being jostled about by the rotation of the Milky Way. Planck 
also found cold cores with temperatures as low as 7 K, which 
Lawrence described as "gratifying", because such temperatures had 
been predicted by theory. 

Hotter than the Sun

Planck has also proven itself to very useful in the study of massive 
galaxy clusters, which can contain hundreds of galaxies and are the 
largest structures in the universe that are held together by gravity. 
These are mostly invisible dark matter but also contain large 



amounts of extremely hot gas at 107 Kelvin – which is much hotter 
than the Sun. 

Indeed, the gas is so hot that it emits mostly X-rays and can't be 
seen with an optical telescope. However, it can be seen by Planck 
because microwave radiation passing through a cluster is given an 
extra energy "kick". This is called the Sunyaev-Zel'dovich (SZ) effect 
and can be detected by Planck. 

According to Planck scientist Elena Pierpaoli of the University of 
Southern California, the probe has already discovered 12 new galaxy 
clusters. Many of these have dim X-ray signals and therefore would 
not have been spotted by X-ray telescopes. Another benefit of 
Planck, according to Pierpaoli, is that the SZ effect is not affected by 
long distances and so the probe can look back further in time. 

What about the CMB data?

Although these dead bugs are very useful to astrophysicists, the 
main prize from Planck will be a much better insight into the early 
universe brought by its superior CMB measurements. Unfortunately 
cosmologists will have to wait another two years before these data 
are released – despite the fact that Planck has already produced the 
best map of the CMB yet. The reason, according to Lawrence, is that 
more measurements of the CMB intensity and polarization are 
needed before cosmologists can differentiate between various 
phenomena in the early universe.

About the author
Hamish Johnston is editor of physicsworld.com and is reporting from 
the 217th meeting of the American Astronomical Society in Seattle
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maybe the dark matter is not so dark

As better detectors are created and deployed...they continue to find additional matter that does not show in 
the visible...wonder what impact this will have on the search for "dark matter"....
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maybe the CMB has naught to do 

with being "a remnant of the Big Bang", removing with it one more conjured up proof of a rush scientific 
conclusion.
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Quote:

Originally posted by   
with being "a remnant of the Big Bang", removing with it one more conjured up proof of a rush 
scientific conclusion.

I assume from your statement that you have a clear, quantitative alternative. Please enlighten us.
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Originally posted by Emanuel Hoogeveen: "I assume from your statement that you have a clear, 
quantitative alternative. Please enlighten us."

Of course I haven't got a "clear and quantitative" alternative, as neither has the Big Bang a "clear and 
quantitative" explanation by far between all its competing unclear and un-quantitative theories, none of 
which could be rationally, clearly and quantitatively connected with a homogenous e-m buzz arriving from 
every corner of the perceivable universe, without giving the slightest indication about its singular origin.

As a matter of fact, the value of the interstellar temperature of about 2,73oK was established year before 
Penzias and Wilson, utilizing a horn reflector antenna to study radio emissions, discovered the CMB, which 
was consequently established as ranging from 2.7251 to 2.7249 degrees Kelvin, representing an 
anisotropy of ± 0.0001oK. The correspondence of the separately established interstellar temperature and 
the corresponding wave-length of the CMB provides a much more realistic explanation for the latter.

I find it most unscientific to declare, ex cathedra, the CMB being "a remnant of the Big Bang”  and using it 
consequently as the concrete proof for the Big Bang ever existing; and hoping that frequent repetition will 
make scientific truth of it.
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