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< Important component of carbonaceous interstellar dust
< QObserved in diffuse interstellar medium
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Observables Properties Evolution
Focus on experimental studies



How are observed interstellar a-C:H ?
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Spectral signatures of aliphatic C-H vibrations



Detection of the 3.4 pm band in the diffuse ISM
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Comparison of observations with laboratory analogs spectra

Dartois et al. (2007)
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Comparison of observations with laboratory analogs spectra

Dartois et al. (2007)
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Comparison of observations with laboratory analogs spectra

<~ a-C:H are excellent analogs

Wavelength A (pem)
4 ,LL5

Laboratory a-C:H (produced by plasma) Godard et al. (2010,2011)
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Observation of interstellar medium (Milky Way, toward Galactic center GCIRS7?) Dartois et al. (2004)

Observation of interstellar medium (external galaxy IRAS08572) Dartois et al. (2007)
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Structure & Abundance of interstellar a-C:H
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Structure & Abundance of interstellar a-C:H
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Structure & Abundance of interstellar a-C:H

O content : very low
CHo/CHs ~2 - 2,5
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Optical properties of a-C:H
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Optical properties of a-C:H
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Optical properties of a-C:H
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<~ Emission
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Evolution of the 3.4 uym band carriers
In the interstellar medium

Evolution of dust due to:

Hydrogen atoms exposition
3.4 ym band UV Irradiation 3.4 ym band
observed Cosmic rays irradiation not observed

Very low upper limit :

< Evolution/processing of a-C:H in interstellar medium



Exposition to H atoms

a-C:H grains obtained by H atoms exposure

a-C grains before H exposure

= 3.4, 6.9 & 7.3 um absorption band

< Formation of aliphatic C—H bond by exposure to H atoms flux

= C—H formation cross section: oy =1.7 108 cm?/H atom for T = 100 K
< OotH N when T N\

Formation of aliphatic C-H dust component occurs in diffuse ISM



Exposition to UV photons

Mennella et al, A&A (2001)
<~ Dehydrogenation (3.4 pm absorption band )
= (C-H destruction cross section : oquv = 10719 cm?/photon

Destruction of aliphatic C-H dust by interstellar radiation field in diffuse ISM,
but this effect is counteracted by H exposure.



Exposition to UV photons
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= Dehydrogenation (3.4 um absorption band )
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Destruction of aliphatic C-H dust by interstellar radiation field in diffuse ISM,
but this effect is counteracted by H exposure.

<~ Dehydrogenation (3.4 pm absorption band )

< Graphitization

< Production of a new absorption band at 217,5 nm
UV-irradiated a-C:H involved in the UV bump at 217,5 nm ?
(C abundance problem)




Exposition to UV photons

L0 880660 440

< Dehydrogenation (3.4 um absorption band ™)
= C-H destruction cross section : oq,uv = 10719 cm?/photon
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:
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Destruction of aliphatic C-H dust by interstellar radiation field in diffuse ISM,
but this effect is counteracted by H exposure.

<~ Dehydrogenation (3.4 pm absorption band )
< Graphitization
< Production of a new absorption band at 217,5 nm

UV-irradiated a-C:H involved in the UV bump at 217,5 nm ?
(C abundance problem)

= Dehydrogenation (3.4 um absorption band N) cquv = 3 10-19 cm2/photon ™ &toms
< Efficient production of H2 molecules 96% of broken C—H => Ho (A —
e . a-C:H in diffuse ISM:
= within the bulk of a-C:H Hydrogenation by H
= Production of small hydrocarbons (CHa) Dehydrogenation by UV
Photo-processed a-C:H is a efficient source of H2 and small hydrocarbons, \}
H> molecules

at low to high T



Exposition to energetic ions

A large range of # ions and energies were used to simulate cosmic rays :

TANDEM accelerator
(IPN Orsay)

# Energies (10 MeV—160 MeV) &
# lons (H—1) .

TANDEM =5
lons

N
’’’’’

Godard et al, A&A (2011)
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< characteristic destruction time of aliphatic C-H by cosmic rays:
~ a few 108 years

>> 107 years : lifetime of an interstellar cloud

400 600
Time (10° yr)



Evolution of the 3.4 um band in interstellar medium

Interstellar
Medium

Interface

3.4 um band

observed

Not observed

Destruction time by
cosmic ray

Destruction time by
UV photons

Formation time by
H atoms
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4 10° years
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108 years
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Conclusion

a-C:H are a major component of interstellar carbonaceous dust in the diffuse ISM

a-C:H dust constantly evolve in response to their interstellar environments

a-C:H evolution could lead to formation of other interstellar components
(H2, small hydrocarbon molecules, link with PAHSs, ...)
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