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Interstellar Molecules

Species Name Species Name
Hp molecular hydrogen ® NH3 ammonia
C2 diatomic carbon HNCO isocyanic acid
CH methylidyne
CH+ methylidyne ion NOCO+ protonated carbon
CN cyanogen dioxide
CO carbon monoxide HCNH* protonated hydrogen
CS carbon monosulfide dioxide
OH hydroxyl , HNCS isothiocyanic acid
HC1 hydrogen chloride C3N cyanoethynyl
NO nitirc oxide C30 tricarbon monoxide
NS nitrogen sulfide - H)CS thioformaldehyde
SiC silicon carbide* H30+ hydronium ion
SiO _silicon monoxide C3S
SiS silicon sulfide
gl% sulfur monoxide g JH butadiynyl
* 3Ha cyclopropenylidene
CP H2CCC propadienylidene
SO+ sulfoxide ion HCOOH formic acid
NaCl sodium chloride* CH»CO ketene
AlIC1 alumninum chloride* HC3N cyanoacetylene
KCl potassium chloride* CH,CN cyanomethyl
AIF aluminum fluoride*t NH,CN cyanamide
CH,;NH methanimine
HoD* T CHy methane
CoH ethynyl SiHyg silane*
CHz methylene 1 C4Si *
HCN hydrogen cyanide Cs pentatornic carbon*
HNC hydrogen isocyanide
HCO formyl CsH pentynylidyne
HCO+ formyl ion C2Hy ethylene*
HOC+ isoformyl ion 1 HCCCC butatrienylidene
. CH30H methanol
NoH+ protonated nitrogen CH3CN methyl cyanide
HHNO nitroxyl CH3NC methyl isocyanide
20 water CH3;SH methyl mercaptan
OCsS carbonyl sulfide NH>CHO formamida
SOZ SUIfur dioxide HC 2HO al
SiC2 cilicon dicarbide C 8 pr?xlg:arbon monoxide t
(silacyclopropyne)* 5 pe
C28 ., : CeH
C20 dicarbon monoxide 1 CH,CHCN  vinyl cyanide
Cs triatomic carbon CH3CoH methylacetylene
CH3CHO acetaldehyde
gggz Iﬁgg;:;?idync (land c) CH3NH, methyl:;minc
H,CO formaldehyde HCsN cyanodiacetylene
HCOOCH3 methyl formate HCsN cyanohexatriyne
CH3C3N methylcyanoacetylene
CH3C4H methyldiacetylene CH3C4CN :
CH3CH30  dimethyl ether CH;CH3CO  acetone T
CH3CH2CN  ethyl cyanide
CH3CH20H ethanol HCoN cyano-octa-tetra-yne
HCy;1N cyano-deca-penta-yne
* .
Detected in circumstellar envelopes only on #L

T tentative
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Stellar EGGs in M16

The surface of a molecular cloud is illuminated by intense
ultraviolet radiation from nearby hot stars. The radiation
evaporates material off of the surface of the cloud.

As the cloud is slowly eaten away by the ultraviolet
radiation, a denser than average globule of gas begins to
be uncovered

The EGG has now been largely uncovered. The shadow of
the EGG protects a column of gas behind it, giving it a finger-
like appearance.

Eventually the EGG may become totally separated from
teh molecular cloud in which it formed. As the EGG itself
slowly evaporates, the star within is uncovered and may
appear sitting on the front surface of the EGG.
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Diagram to accompany: Jets From Young Stars (prc-95-24a) Hubble Space Telescope Photo Release

This schematic shows the relative scale of Hubble Space Telescope images of stellar jets ejected from three different
embryonic stars: HH30, HH34, and HH47. Though they are pictures of three different systems, when compared they
provide a general view of how stellar jets behave as they propagate across space. The HH30 field of view, approximately
150 billion miles across, shows the jet as it emanates from a circumstellar disk that encircles a young star. The HH34
view, 450 billion miles across, shows that a jet remains narrow, and has a beaded structure. The HH47 view, more than a
trillion miles across, shows how a jet plows through interstellar space, creating arrowhead-shaped bow shocks.


http://oposite.stsci.edu/pubinfo/PR/95/24.html
http://oposite.stsci.edu/pubinfo/PR/95/24.html
http://oposite.stsci.edu/pubinfo/PR/95/24.html

Destruction of Proto-Planetary Disks in Orion's Trapezium Explained


http://www.cita.utoronto.ca/~johnston/orion.html

\

clviie adal prakaseom i Aot drsk + bipalo~ Tin
AN A S d £ e 4

Diagram of HH 30 Circumstellar Disk & Jet




Figure 1. The four stages of star formation. (a) Cores form within molecular cloud
envelopes as magnetic and turbulent support is lest through ambipolar diffusion.
(b) Protostar with a surrounding nebular disk forms at the center of a cloud core
collapsing from inside-out. (c) A stellar wind breaks out along the rotational axis
of the system, creating a bipolar flow. (d) The infall terminates, revealing a newly
formed star with a circumstellar disk. (From Shu. Adams, and Lizano 1987.)
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Figure 3. Schematic model for the bipolar flow i1. L1551 driven by a stellar wind
emanating from IRS 5. At the bottom is depicted expected CO line profiles for
different line of sights across the source. (From Snell, Loren, and Plambeck 1980.)



CHAPTER 16 FORMATION OF THE SOLAR SYSTEM: DISKS, RINGS, AND MOONS 361
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Figure 16.6 Steps in the Sun’s formation. An interstellar cloud, initially very extended and rotating very slowly, collapses
under its own gravitation. This happens most quickly at the center. As the collapse occurs, the internal temperature rises

and the rotation rate increases. Eventually the central condensation becomes hot and dense enough to be a star, with nu-
clear reactions in its core.

Table 16.3 Timetable for solar system formation

Approximate Time Event

0 Collapse of interstellar cloud; disk formation . o
400,000 years Central condensation becomes hot enough for pressure to balance gravity; marter still falling in
1 million years Second collapse stage is followed by ew nearly stable phase, with heating by slow gravitational

contraction; central object is now called the protosun; infalling gas and dust shrouds protosun from
exterior view

1-10 million years Planetesimals form and accrete to form planets
1-100 million years T Tauri wind
100 million years Start of nuclear reactions in core

0.1-1 billion years Magnetic braking slows Sun’s rotation; major cratering occurs throughout solar system
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Figure 15.7 Theoretically computed variation of
temperature across the primitive solar nebula. In the hot
central regions, only metals could condense out of the
gaseous state to form grains. At greater distances from the
central protosun, the temperature was lower, so rocky and
icy grains could also form. The labels indicate the minimum

radii at which grains of various types could condense out of
the nebula.
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Additional Material Can Be Referenced at the Fall'96 NEEP602 Website


http://elvis.neep.wisc.edu/~neep602/lecture567.html

