
Gould’s Belt- Prag 

Thank you Jan for inviting me to this Jan fest 
symposium. At first I became very enthuastic 
because of my several visits to Prague and 
your home and for our long collaboration 
and discussions, over the years in Stockholm, 
Prague and Geneva, were it on Gould’s Belt 
or Check membership in ESO, and in 
different political contexts. The last time we 
met was two years ago when you visited 
Sweden for some week with several members 
of your family.—However, soon I realized my 
limitations in the real world, and you 
suggested that ZOOM was a convenient and 
practical solution under the present 
circumstances. 

I first stumbled on the Gould Belt when I 
spent half a year in Leiden, Holland, in the 
early 1960ies. I was interested in studying 
non-circular motions in the different spiral 
arms, and their interpretation, and used the 
Dwingeloo telescope for observations in the 
direction of the galactic anti-center. I had also 



access to the original HI velocity profiles of 
the Leiden Kootwijk survey.  

There was a local feature with low velocities 
and wide extension in galactic latitude. In the 
anti-center it showed positive velocities, so it 
could not be plotted in the map based on the 
assumption of circular motion. For the 
interpretation I used a model of expanding 
associations by Adriaan Blaauw. Ten years 
later, when I stayed a year at the University of 
Maryland, I could get a more extended 
velocity curve and improved model with the 
late 300-foot telescope of Green Bank. 

I am now only somewhat frustrated in the 
present situation because I wrote my last paper 
on GB very long ago .Lots of work has being 
done since then. New and advanced 
technology has been used for Gould Belt 
research. Large surveys are being done with 
telescopes like Herschel, JMCM, Gaia, Very 
Large Array, Spitzer, and several key 
programs performed in the infrared and 
submillimeter continuum. 



This century 190 papers on Gould’s Belt have 
been published, which indicates a strong 
increasing interest. The past several years has 
seen tremendous advancements in our ability 
to characterize the structure of nearby 
molecular clouds and the substructures where 
dense star-forming cores are born. Within 
500 pc from the Sun, nearly all the ongoing 
prominently low mass star formation is 
contained within GB. Their nearby distances 
makes the GB clouds excellent survey targets 
for understanding how star formation proceeds 
in different environments.  
I expect that ALMA and James Webb will be 
used to dive into the cores of star forming 
regions also in Gould’s Belt. 

GB is the key to star forming and an 
important subject of research. It is unique in 
a way that defines it. 
    A flat local system of stars and gas 
inclined ca 20 degrees to the galactic plane. 
     We are within it. 



The first gives us possibilities to determine its 
content, or memberships, and the second to 
investigate its kinematics from a particular 
point of view. 

While the kinematics indicates that it is 
expanding and we think that we can from 21-
cm observations of the local  gas estimate its 
expansion age to around 60 Myrs, the 
fundamental questions where in the Galaxy 
was it formed, why was it formed and how 
was it formed, has not got a generally 
accepted answer. But the answer is what we 
need to know to understand star formation in 
spiral galaxies. 

It seems that we have two types of main 
scenarios suggested. 

The first suggests that this is the normal way 
star formation in spiral and barred galaxies 
goes on according to the density wave theory 
of spiral galaxy structure. 



A massive cloud enters a spiral or barred 
shock, which is observed in other galaxies to 
show velocity jumps of a few hundred km/s. 
The cloud is compressed and star formation 
begins.  
The cluster formed leaves the shock, but is not 
gravitationally stable, it rotates and expands. 
From the 21-cm measurements of the very 
local gas the expansion age is estimated to 
about 60 Myears (Lindblad et al. 1973).  If the 
birthplace can be identified, the pattern 
velocity of the Galaxy can be estimated. 
If this scenario is right, where are all the 
other Gould Belts? How could we discover 
them? Would we recognize an expansion if 
we are not inside the association? Jan and 
Sonia Ehlerova conclude that there are many 
structures similar to Gould’s Belt in HI and 
CO in the Milky Way and other nearby 
galaxies. It seems more difficult to explain its 
inclination to the galactic plane. 
In the present scenario, I find no other 
suggestion for the inclination of the 
symmetry plane of Gould Belt than the so 
called “rolling” of the spiral arms. Harten has 



in his thesis 1971 shown that the large scale 
motion in all the main spiral features in the 
Galaxy, displays systematic velocity gradients 
in a direction perpendicular to the galactic 
plane. This implies that the angular momenta 
of interstellar cloud complexes in spiral arms 
commonly would not be aligned with the 
rotation axis of the Galaxy. 

The other type of suggestions favors a rare in-
fall of a high velocity cloud, or some other 
object, to the galactic plane. I have had 
numerous discussions with my old friend 
Fernando Comeron on this. He also claims to 
have found a similar object to the Gould Belt 
in the galaxy M83 (Comeron 2001). There has 
even been a search for globular clusters that 
may have gone through the galactic plane at 
the right place and time. The inclination of 
the Belt is in this case generally explained by a 
skew impact angle. 

The crucial thing is: How unique is Gould’s 
Belt? Is it the result of a rare catastrophic 



event, or is it a commonplace phenomenon 
that should be present in most spiral galaxies? 

To understand Gould’s Belt and star formation 
I suggest for instance: 
Extend the search for other Gould Belts in the 
Galaxy and other galaxies (Palous & Ehlerova 
2016) 
Map the surrounding galactic structure and 
galactic shocks in our neighborhood. 

There has even been suggested that the birth of 
Gould’s Belt caused the extinction of the 
dinosaurs.  
But this is a different matter. 
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