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The aim of the Nanocosmos project 1s to understand the
composition and the evolution of dust formed in the | v
envelopes of evolved stars. This dust is made of nanograins
that are formed through two different chemical pathways
depending on the C/O ratio. A ratio C/O > 1 leads to
carbonaceous grains, whereas a ratio C/O < 1 leads to
oxides (mainly silicates). In addition metals (Mg, Fe, T1, Al)
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ratio and metals on dust formed in a plasma environment. rich chemistries of dust formation in an as a function of the temperature and varying C/O discharge (false colour)
evolved star (AGB) ratio ( from Ref I )

Dust synthesis

Dust nanoparticles are produced 1n an argon plasma with pulsed injection

allows the 1injection of metals in the plasma by sputtering of a metal target.

hexamethyldisiloxane (HMDSO) (Ref 2). The axial-asymmetry of the discharge
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Of Power, P (W) HMIBSO HMDSO pulse Dust period
> Ve, (V) average flow t /T T
DC (sccm) on dust
1 10 W (-360V) 0.28 3.5s/ 5s 160 s
2 10 W (-370V) 0.28 7.0s/10s 160 s
3 10 W (-377V) 0.56 3.5s/ 5s 70's
4 60 W (-750V) 0.56 3.5s/ 5s 70s
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Plasma reactor scheme

following dust formation

Dust morphology Dust composition

Dust molecular content

Scanning electron microscopy (SEM):

* Dust size depends on experimental
conditions.

 Larger particles are formed for higher
HMDSO flow, however other parameters
such as RF-power and duty cycle may also
have a role.

Energy dispersive X-ray ‘
spectroscopy (EDX) shows: . — .‘ — " ¢ > -
 Abulk COInpOSGd of carbon, Laser desorprion (1064 Plume exparsionof Laserionization (266

oxygen and silicon resulting

from the HMDSO precursor. AROMA set-up (LCAR/RAP)
 Silver atom from the metal Mass spectrometry:

* What 1s the size of primary particles ?
* Are large particles made of primary particle
aggregates?’

EDX analysis of the dust on a
stainless steel substrate

ESPOIRS set-up, IRAP

* Two-step laser desorption-
ionization.

* Silver atoms and clusters 1dentified.

* No molecular compounds observed.
The peak at m/z=202 1s a contaminant

target.
 Aluminium, chromium and 1ron
from the substrate.

@ ;g = Infrared spectroscopy analysis from a previous experiment.
S N g of a HMDSO deposition shows: -
4o nm 126 nm s s 4 e A thin film, composed of CH, oo | Ag,*
; /\ bonds and S1-O bonds related
g to HMDSO groups.
L w || * C=C bonds witch implies |
18 nm 65 nm O e e chemistry inside the plasma. H . |l;$m. _
SEM observations and average size of dust Infrared analysis (ESPOIRS set-up, IRAP). Mass spectrum analysis

Summary and perspectives
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With HMDSO as precursor in an argon plasma, we
produced dust nanoparticles containing atoms of carbon,
silicon, oxygen and silver. We presented here the
methodology to characterise the dust size, and molecular
composition. In the future, we will change the C/O ratio by

injecting O,. Iron will be used instead of silver to be more '

Dust Nucleation:
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Dust Growth:
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