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TRAPEZIUM STARS
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H2 + F       HF + H (Exothermic)

HF is dominant fluorine gas reservoir

Therefore, HF is surrogate tracer of 
H2 within the diffuse ISM.

The Orion Bar is the only Galactic 
example of HF in emission!

INTRODUCTION
The hydrogen fluoride (HF) molecule is seen in
absorption in the ISM along many lines of sight
and probing a variety of ISM conditions. It is
surprisingly observed in emission toward the
Orion Bar which is an interface between the
ionized region around the Orion Trapezium stars
and the Orion Molecular Cloud.

THE CHEMISTRY AND EXCITATION  OF HF J = 1-0

Dense Gas Clumps
H13CN J = 1-0

OBSERVATIONS & MODELS
We use Herschel/HIFI maps of the HF emission
across the Orion Bar combined with non-LTE
radiative transfer modelling to investigate the
emission.
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HF J = 1-0 line (1232.476 GHz or 243.2 µm) emission 
toward the Orion Bar.

RESULTS
❖The bulk of the HF emission emerges

from the CO-dark H2 gas that
separates the ionization front from
the molecular gas deeper in the Orion
Bar.

❖The excitation of HF is caused by H2
gas with a minor contribution of
free electrons (15%) in the interclump
gas (105 cm-3).

❖The collisional excitation of HF is
insensitive to the H-to-H2 conversion
in the Orion Bar.

QUESTION?
Why is the HF 

line observed in 
emission?
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HF J = 1-0 Peak

H2 v = 1-0 S(1) Peak

[CII] 158 µm Peak 

[OI] 6300 Å (Ionization Front)
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§ The gas temperature from 12CO
observations for the range of 1.2-6.

§ X(HF) increases between 0 < AV < 1
when atomic H is converted into H2.

§ Atomic H is ineffective after AV = 1.2

§ The drop in the HF intensity is due
to drop in the gas temperature.


