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JAMES WEBB SPACE TELESCOPE

NGC 604
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Emission Features
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Emission Features +
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Emission Features + *
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Emission Features
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Wavenumber [cm™']
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C—H combination C-C C—H in—plane C-H out—of-plane
stretching  plateaus modes stretching benrlzling bendin

PAHEmission

Broadfeatures at:

3.3,6.2,7.7,8.6,
113,and 12.7um N
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Each corresponds
to different
vibrationalmodes!
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VibrationalModes

Stretching Bending
Bond lengthchanges : Bond angle changes
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The molecular structures of PAHs
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PAH Emission Varies With....
1. GrainSize +

2. Molecular Edge Structure
3. Charge State

Relative intensities of PAH features gives insight
into the physical properties ofthe PAH population!
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1. Grain Size

 Largermolecules have more +

vibrational degrees of freedom Small ‘O ‘

* Average energypermodeis lower ~
* Photons emitted will have lower %",‘,

+ energy— longerwavelength!
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More large molecules =Strongerlong-wavelength .
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emission relative to short-wavelength emission
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2.Edge Structure ’

Influences therelative strengths of
the features associated withthe C-H
out-of-plane bending mode:

11.3um: Smoother, straighter edges

12.7 um: More corners
M, C -
* either smaller orhave moreirregularedges

Smooth
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Strength ofthe 12.7 um feature relative to the 11.3 um,
featureis areflection of PAH molecularedge structure
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3.Charge State ’

e When a PAH molecule becomes

charged, an oscillating electric e
dipoleisinduced ®— “"
e Increases theintensityofthe C-C ‘ PAH-

stretching modes
e As aresult,features between5-10

um are weakinthe spectra of PAHT ‘ e-
‘neutral PAHs, but dominantinthe ‘. - ©

spectraofionized PAHs

Relative intensity of the features between 5-10 um
+ is anindication ofthe ionization fraction
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The aromatic/aliphatic C-H/C-D stretches
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PAH Co-evolution with UV photon
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JWST & SPHEREX Y
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