The Solar neighborhood out to 6 pc (~20 ly)
The Solar System is – as presumably most star systems - embedded in a
flow of low-density, warm, and partially ionized interstellar material. This
interstellar gas (the Local ISM cloud) is part of a larger cluster of nearby
interstellar material: the Linsky-Redfield clouds, which is spatially and
kinematically divided into small-scale structures indicating ongoing
interactions.
The dynamic characteristics of the flow suggests an origin for these clouds
related to star formation in the nearby Scorpius-Centaurus OB associations
that have released shocks destroying the ISM in some regions combined with
photoionization heating of plasma in the Local Bubble.
Within 10 pc from our Sun, GAIA has registered 540 objects, totalling 375
stars arranged in 339 systems: 246 being single, 69 double, 19 triple, 3
quadruble and 2 quintuple (multiplicity frequency: 27%). There are no giant
Type-OB among the 375 stars, where the majority 249 ~59% are Type-M main
sequence, 18 ~5% are Sun-like Type-G, and only 5 are PMS (pre-main-seq).
The population includes 88 brown dwarfs, 21 white dwarfs and 77
exoplanets.

The Solar neighborhood out to 6 pc (~20 ly)
(crop from the 10 parsec sample in the GAIA era: https://arxiv.org/abs/2104.14972)
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The Solar neighborhood out to 200 pc (~660 ly)
https://www.cosmos.esa.int/web/gaia/edr3-gcns
https://twitter.com/galaxy_map/status/1180413773661839362/photo/1
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Here, in our own Local (Orion-Cygnus) Arm, we come
across:
•
First, towards Orion-Perseus, the medium-aged
stellar streams Hyades and Beehive (650 Myr) plus
the young star cluster Pleiades (100 Myr),
•
and then, towards Scorpius-Ophiuchus, the large
clouds of denser dust and gas that contains the
nearest and very young OB-association Sco OB2
with three subgroups: Upper Scorpius (US), Upper
Centaurus-Lupus (UCL), and Lower Centaurus-Crux
(LCC), with ages of only ~ 5, 17, and 16 Myr.
___________________________________________
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We now move from the warm, modest density and
partially ionized clouds in our immediate local
interstellar medium (LISM) within 10 pc (32 ly), out to a
distance of 200 pc (650 ly) from the solar system.
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Widening our view of the Solar neighborhood out to
~500+ pc (~1600 ly), we see that Per OB3 is part of the
string of dust and gas known as the Radcliffe Wave
whereas Sco OB2 is part of another string of condensed
ISM known as the Sco-Cen Wave.
Tracing back the proper motions of the gas and stars
in these waves reveals that 20 Myr ago they were
located together in ONE long wavy filament in the local
arm of our galaxy.
BELOW:
crop to 400+ Pc from the 800 parsec GAIA sample.
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As the primordeal Radcliffe filament of dust and gas experienced varying gravitational
and magnetic stress and turbulence, it started to collapse into denser clouds, which ignited
star formation accompanied by powerful jet radiation, strong stellar winds and exploding
supernovae (see: https://youtu.be/M0Rj3hkkPf0).
This disruption led to the branching out of the Sco-Cen Wave from the Radcliffe Wave,
with the Sco-Cen filament moving closer towards the galactic center during the past 20 Myr.
A ring of old star formation ignited by one of the early supernovae can still be detected today
surrounding the Local Bubble, which our solar system is currently passing through.
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The Solar neighborhood out to ~4000+ pc (~6500 ly)
(crop to ~4000+ Pc from the 6000 parsec sample in the GAIA data)
http://gruze.org/galaxymap/map_2020/
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I now zoom in at a smaller part of the
Radcliffe wave: the Orion Molecular
Cloud Complex (MCC), which ~9 Myr
ago was one long filament of gas and
dust ,spanning from the bottom of the
Orion A molecular cloud up to the top
of the Lambda Orionis formation. After
star formation began in this filament, a
supernova exploded in central Orion
(around 6 Myr ago) creating the HII
bubble Bernards Loop, -- a ballistic
expansion that ignited further star
formation in the lambda Orionis cloud
and split the filament cloud into Orion
C (containing the Sigma Ori cluster) and
Orion D (with the Ori OB-1a and OB-1b
subassociations).
The Messier objects M42-M43 and
M78 are all associated with the MCC at
~400 pc (1.300 ly) distance from the sun
in the Local Orion-Cygnus spiral arm.
The Monogem ring is a bright,
diffuse, 25° diameter supernova
remnant easily visible in soft X-ray
images of the sky. Projected within the
ring is a young radio pulsar, PSR
B0656+14 that judging from its age and
position was born very close to the
center of the expanding remnant. The
conclusion that the pulsar and remnant
were born in the same supernova
explosion is nearly inescapable
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The Orion OB-1 stellar association includes dozens of giant
luminous O- and B-type stars embedded in the large Orion
Molecular Cloud Complex (MCC). Around 12 MYR ago the shock
waves of early supernovae in this association blew out the
Orion-Eridanus superbubble, Bernard’s Loop and the MonoGem
Ring, and at the same time initiated an intense star
formation in the interstellar gas and dust, including 4 main
subgroups of O-and B-stars in Orion plus thousands of lowermass protostars. The Orion OB1 association has been divided
into the following subgroups (Blaauw, 1964):
1. Orion OB1a - NW of Orion Belt, age 8-12 MYR (incl.
25 Ori 7-10 MYR old sub-subgroup)
2. Orion OB1b –Orion’s Belt, age 5-8 MYR, incl.
Delta, Epsilon and Zeta plus Sigma Ori.
3. Orion OB1c – Orion’s Sword, age 2-6 MYR years,
incl. NGC 1981, NGC 1973/5/7 and Iota Ori.
4. Orion OB1d - M42-M43, age 0.1 MYR
•

Lambda Orionis Association – Cr 69 OC + Sh2-264
HII-region around type O8 giant star Meissa
(Lambda Ori)
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It’s a good hour past midnight in midNovember, and glorious Orion is blazing
with his belt at 30° altitude, smack on the
meridian in the south. Both transparency
and seeing are only ~medium this early
morning, with a thin high mist and a light
breeze, but there are no clouds -- so no
worries (mate)…
I start with an overview of Orion in Hα,
using my PVS14/4G NVD with a 12nm filter
in the nose. The 37° field at 1x is
spectacular, with all the major ionized H-II
gas clouds visible, from the Angel Fish
(Sh2-264) centered on Lambda Orionis in
the N, to the crescent of Bernard’s Loop
(Sh2-276) curving around the Belt with the
Flame (NGC2024)–Horsehead (IC434)
Nebulae and the Sword with the Great
Orion Nebula (Sh2-281/M42 plus M43).

Relatively short time (~2 MYR) after the
Orion OB-1b subgroup was created, the third
large area of stellar birth in the Orion OB-1
association was sparked, developing into the
Orion OB-1c subgroup, the ”Sword” of
Orion. This is a marvelous area to behold in a
rich field telescope!
In the center of my ~5° view is the Great
Orion Nebula, M42, - the gigantic hydrogen and
dust cloud ionized by Theta-1 Orionis (the
Trapezium, with one O6 plus three early B main
components). Also seen just SW of the Trap is
the string of three components forming the
Theta-2 Orionis complex (the Orion ”Mini Belt”),
and to the NW of the Trap is a faintly hazy ~6m
B0-star marking the center of M43 (the De
Marian or Comma Nebula).
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The Trap is embedded in a bright rectangular bib
of nebulosity hanging down SW below the Fish
Mouth: The Huygens Region, with a sharp
eastern boundary (The Wall) towards The Sword,
and a fainter extension (The Thrust) hanging
down like a small apron towards the SW. Finally,
the faint NW wing (The Sail) is seen stretching out
towards the W and S.
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All these nebula structures in M42 are seen
embedded in patches of still fainter nebulosity,
that can be glimpsed with averted vision. Just
above M42 is an isolated nebulous island: M43. It
is obvious as a hazy patch in my small 3”
refractor, though not in any way as prominent and
detailed as M42.

Trapezium
in Huygens Region

Time: 2015.11.23 01:00 - 02:00 UT,
Loc.:56N 12E Denmark, Alleroed,
Setup: Vixen FL-80S, 1.2xGPC + CZJ O-25
Transp.: 5/7, Seeing: 8/10, Bortle: yellow (NELM~5.8)
It’s an early morning in late November, with clear skies
after heavy snowfall the previous day; I’ve been studying
the Pleiades (M45), for close to an hour, but as they sink
lower and get entangled in the neighbor’s larch, I swing the
telescope east towards Orion’s sword, which is now
hanging 25° above the S horizon. The seeing is above
average, but the transparency only medium, with some sky
glow from a low, almost full moon close to the W.

The line of 3 stars in Theta2 ORI is prominent at
the base of the eastern wing (the Sword Handle),
as are the 4 brightest stars of Theta1 ORI (the
TRAP ~ Trapezium), in the heart of M42’s central
region. From the Handle, the faint nebulosity of
SE wing (The Sword Blade) curves downwards,
like an Arabian scimitar.

The M42/M43 Great Orion Nebula is part of a much larger nebula, known as
the Orion Molecular Cloud (OMC) complex; This Complex extends throughout
the Orion constellation, including Barnard's Loop, M78, the Horsehead & the
Flame Nebula.
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It’s not optimal conditions for nebula observation tonight,
but I can at least start my sketch with a general outline of
the brightest stars and nebulosity in M42. I chose the O25mm eyepiece to best frame the sketch, for 43x @ 0.9°
FOV.
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The Orion A molecular cloud has given birth to the multiple star system Trapezium (Θ1 The Trap), which is located in the foreground at 0.2pc. The stellar winds
from this high density cluster of high-mass hot stars have blown up a thin blister of ionized gas on the front of the Ori-A MC, -- a blister which we see today from
our solar system as the M42 Orion Nebula. The Ori-A MC is an active star forming region with many new-born pre main-sequence (PMS) stars embedded; These
show ongoing accretion of matter giving rise to circumstellar ionized protoplanetariy discs (proplyds ~ PROtoPLanatarY DiskS) as well as polar jets that impinge
on the ‘lid’ of neutral gas in front of M42, where their shock fronts show up as ionized Herbig-Haro (HH) objects.
In this observation, I was able to identify a couple of proplyds, -- one close to the 5m bright type B2Ve star Θ2 (Proplyd 244-440) and one just east of the ~6m
type B2-B5 E Young Stellar Object TYC 4774-934-1 (Proplyd 282-458). For the last one mentioned, I was able to glimpse the photo evaporation envelope with its
wind driven ‘tail’ on the object (but not the micro-jet, which can be seen in HST images).
The type O6.5V component C of Θ1 is the dominant ionizing star in the Trap, but ~1’ SW of this hot star lies a dense star-forming patch of M42 with embedded
obscured clusters of Pre Main Sequence (PMS) stars known as Orion-South (Ori S). Several collimated broad outflows (jets) can be observed from these PMSstars, passing through the surrounding photoionized interstellar material and producing low ionization shocks when thy strike the denser foreground lid covering
M42. The most prominent optial jets from Ori-S are the SE jet terminating on the Herbig-Haro objects HH 203 & 204, where the ionization front from Θ1 C in the
Trap ‘tilts up’ in the denser area known as the “Bright Bar”; And also the NW jet terminating on HH 202 & 201.
Several other nebula details, including proplyds and HH-objects, are visible when observing M42 with amateur instruments, and possibly also some other
exotic objects such as PIGS (Partially Ionized GlobuleS) and EIDERS (Externally Ionized Disks in the Environs of Radiation Sources) can be identified?

