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We are all in the gutter, but some

of us are looking at the stars.

— Oscar Wilde (1854-1900)
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ASTRONOMICAL OBSERVATIONS

AT THE CAPE OF OB JHOTE :

Sir John Frederick William
Herschel
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1919

Harlow Shapley

e the close (to 1 kpc) bright stars form a
unigue separate subsystem — Local system

e “From a modern standpoint, the term “Local
system” Is more substantive, -+ the
presence of cold atomic HI, molecular H2,

and high temperature coronal gas and dust.”

Bobylev 2014



Major Cloud Catalog

Perrot & Grenier 2003
illustrating with improved distance
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How to form the Gould Belt?

e Supernova explosion

e Evolution of arm

e High-v cloud



Supernova explosion

Gould’s Belt is the result of the expansion of
extremely hot gas




Supernova explosion

Gould’s Belt is the result of the expansion of

extremely hot gas

20 km s!

[ = 180°

Blaauw 1965

the distribution of
the nearest OB
associations

de Zeeuw et al. 1965
re-plot by Bobylev 2014



Supernova explosion

Gould’s Belt is the result of the expansion of

extremely hot gas

20 km s!

[ = 180°

Blaauw 1965

the distribution of
the nearest OB
associations

the model is not complete

de Zeeuw et al. 1965
re-plot by Bobylev 2014



Supernova explosion

Gould’s Belt is the result of the expansion of

extremely hot gas

20 km s!

[ = 180°

Olano 1982

gas dynamic model
|n|t|a| Vexpansion z20 km/S

de Zeeuw et al. 1965
re-plot by Bobylev 2014



Supernova explosion

Gould’s Belt is the result of the expansion of

extremely hot gas

20 km s!

[ = 180°

Olano 1982

gas dynamic model
|n|t|a| Vexpansion z20 km/S

lo=131°, Ro= 166 pc

de Zeeuw et al. 1965
re-plot by Bobylev 2014



Supernova explosion

Gould’s Belt is the result of the expansion of

extremely hot gas

20 km s!

[ = 180°

Lindblad 2000; Bobylev
2004, 2006

intrinsic differential
rotation
wo = —24 km/s/kpc

lo=127°, Ro =166 pcC
the flat shape

de Zeeuw et al. 1965
re-plot by Bobylev 2014



Supernova explosion

Many remained problems:

e older associations should lie further from center than
younger ones, but not observed

e complex of molecular clouds in Taurus lies inside
the expanding ellipse

e still very hard to explain the shape of Gould’s Belt -
expansion is more likely from a line, than a point
center



Evolution of arm

e A gas cloud collide with a spiral density wave

of Orion arm. The central regions of this
parent cloud compressed to the Gould belt.

&(pe)|

ior — Olano 2001
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High-v clouds

e A High-v cloud beyond galactic plane collide

onto it. The resulted symmetric gas cloud
elongates into an ellipse.

Lepin & G. Duvert 1994; Comeron & Torra 1992; Bekki 2009
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Gould’s Belt?




Gould’s Belt?

A Galactic-scale gas wave in
the Solar Neighborhood

V




Radcliffe Wave!
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Radcliffe Wave!

* Radcliffe Institute for Advanced Study, Harvard University
\




Name Median with 95% ClI

Length 2.7+ 0.2 kpc
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https://faun.rc.fas.harvard.edu/czucker/Paper_Figures/radwave.html

Take home message

just a projection effect |



https://faun.rc.fas.harvard.edu/czucker/Paper_Figures/radwave.html

Mapping the solar neighborhood

F

Chambers et al. 2016
Pan-STARRS

e Pan-STARRS1 survey - photometry

e GGala astrometric survey - parallaxes

Brown et al. 2018 ,,
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Mapping the solar neighborhood
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Mapping the solar neighborhood
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Mapping the solar neighborhood
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Mapping the solar neighborhood
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View of Radcliffe Wave
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https://faun.rc.fas.harvard.edu/czucker/Paper_Figures/radwave.html

View of Radcliffe Wave
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Position-velocity diagram
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Position-velocity diagram
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Position-velocity diagram
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Position-velocity diagram

-30

20 1
10 A
o
V)]
&
X _10-
o
3 29
S -
—30

o
1

b ; © Predicted Velocities
© Observed Velocities

» |

100 80




Comments

e For this moment the Radcliffe wave model is

NOt1 necessary

and/or able to fully rule out the

Gould’s Belt hypothesis.

e More quantr

'ving kinematical analysis may help

us to better understand the wave structure

e For example,

Is the vertical librating true?

e New Gala data release may learn us a
revolutionary picture about our solar
neighborhood




Summary

e A narrow and both spatially and kinematically
coherent wave-like 2.7 kpc arrangement of
dense gas is find

e The prevailing view of the local ISM based on
the peculiarity known as the Gould’s Belt need
to be updated




Potential questions

e Formation theory of the Radcliffe wave

e Can it explain all of side effects associated
with Gould’s Belt as well?

e How to explain the “Split” on the other side?

e \What do we expect for larger scales?

e How will it inf

about star formr

uence our understanding
ation?



Formation of Radcliffe wave

e Too large and too straight to be the feedback of
a previous generation of massive stars

e Qutcome of a large-scale Galactic process of
gas accumulation

- a shock front in a spiral arm

- gravitational settling and cooling on the MW
plane



Formation of Radcliffe wave

A minimum-hypothesis
explanation for the “Radcliffe
Wave”:

Robert Fleck
2020Natur.583E..24F



Formation of Radcliffe wave

A minimum-hypothesis
explanation for the “Radcliffe
Wave”: KH instability

Robert Fleck
2020Natur.583E..24F



Formation of Radcliffe wave

A KH instability rendered visible
by clouds, known as fluctus

A KH instability on the planet
Saturn, formed at the interaction
of two bands of the planet's
atmosphere

Credit: Wikipedia
Kelvin—Helmholtz instability



https://en.wikipedia.iwiki.uk/wiki/Kelvin%E2%80%93Helmholtz_instability

