N

N

X-ray spectroscopy as a tool to enlighten the growth of
Van der Waals nanoparticles in a supersonic jet

L Bernard Carlsson, Christophe Prigent, Emily Lamour, Stéphane Macé, J-P
Rozet, Sébastien Steydli, Martino Trassinelli, Dominique Vernhet

» To cite this version:

L Bernard Carlsson, Christophe Prigent, Emily Lamour, Stéphane Macé, J-P Rozet, et al.. X-ray
spectroscopy as a tool to enlighten the growth of Van der Waals nanoparticles in a supersonic jet.
Journal of Physics: Conference Series, 2015, 635 (3), pp.032030 10.1088/1742-6596/635/3/032030 .
hal-01265723

HAL Id: hal-01265723
https://hal.sorbonne-universite.fr /hal-01265723
Submitted on 1 Feb 2016

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://hal.sorbonne-universite.fr/hal-01265723
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

IOPSClence iopscience.iop.org

Home Search Collections Journals About Contactus My IOPscience

X-ray spectroscopy as a tool to enlighten the growth of Van der Waals nanoparticles in a

supersonic jet

This content has been downloaded from IOPscience. Please scroll down to see the full text.
2015 J. Phys.: Conf. Ser. 635 032030
(http://iopscience.iop.org/1742-6596/635/3/032030)

View the table of contents for this issue, or go to the journal homepage for more

Download details:

IP Address: 134.157.80.136
This content was downloaded on 01/02/2016 at 13:26

Please note that terms and conditions apply.



iopscience.iop.org/page/terms
http://iopscience.iop.org/1742-6596/635/3
http://iopscience.iop.org/1742-6596
http://iopscience.iop.org/
http://iopscience.iop.org/search
http://iopscience.iop.org/collections
http://iopscience.iop.org/journals
http://iopscience.iop.org/page/aboutioppublishing
http://iopscience.iop.org/contact
http://iopscience.iop.org/myiopscience

XXIX International Conference on Photonic, Electronic, and Atomic Collisions ICPEAC2015) IOP Publishing
Journal of Physics: Conference Series 635 (2015) 032030 doi:10.1088/1742-6596/635/3/032030

X-ray spectroscopy as a tool to enlighten the growth of VVan der Waals nanopar-
ticles in a supersonic jet.

L. Bernard Carlsson?, C. Prigent, E. Lamour?, S. Macé, J.-P. Rozet, S. Steydli, M. Trassinelli, and
D. Vernhet

Sorbonne Universités, UPMC, Institut des NanoSciences de Paris (INSP), CNRS-UMR 7588, F-75005 Paris, France

Synopsis The clustering thermodynamics in a supersonic jet of argon is studied using x-ray emission induced by
keV electrons and slow highly charged ions (HCIs). The high sensitivity of the HCI interaction dynamics allows
to probe the very first steps of the argon bunch in a supersonic jet.
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and finally the free atom density when irradiat- ray emission in case of b) 10 keV electrons and c) 90
ed by slow highly charged ions. These first ex- keV Ne®* ions.

periments led to the determination of a high de-
gree of condensation (close to 100 %) of the
clusters in the supersonic beam when using a
skimmer [2]. These results have also paved the
way towards new questions: what is the tem-
poral evolution of the thermodynamic growing
of clusters? What is the saturation time, needed
for having stationary flow conditions in the
beam?, etc.

To obtain deeper information on the growth of
Van der Waals nanoparticles in a supersonic jet,
we are performing new experiments with our set-up
at the SIMPA facility (French acronym for “Highly
Charged lon facility in Paris™) using Ne®* of 90 keV
on argon. Figure 1 shows a comparison of the tem-
poral x-ray signal when the supersonic jet interacts References
with 10 keV electrons and Ne®* ions for a backing [1] T. Moller et al., PRL 108 (2012) 245005
pressure of around 20 bar upstream a conical noz- 2] M. Trassinelli et al., J.Phys. Conf. Ser 388

(2012) 082009

zle with a 300 um aperture diameter and using a
skimmer of 500 um. Clearly, the x-ray signal
starts before with HCIs compared to electron
impact. It is a clear signature of the high sensi-
tivity of HClIs to probe very low free atomic
density when the cluster begins growing, i.e. at
a time scale that is not reachable with “tradi-
tional” techniques (like optical measurements).
More systematic measurements are under pro-
gress and a complete set of results varying the
cluster size will be presented during the
ICPEAC conference. They will provide new
insights on the thermodynamics of a supersonic
beam and on the cluster formation.
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