UNIVER SITE I[‘:/:qMC &
-PrOULOUSE " LCAR - LCPQ - LPCNO -LPT
AUL SABATIE

|
R i

NANOCOSMOS

Mickaél Carlos, PhD 1° year @i ra p

Supervisors : Christine Joblin, Hassan Sabbah A —



1 DON'T ALWAYS FINISH
LAB REPORTS EARLY

N

BUTWHEN D0
I'TS AT 4AM




Project Nanocosmos
* My PhD Subject

AROMA

ID

3
: %’%&%
9%)9

De in mV 106)88&

Simulations

n. molec./cm? 10'®

Red-Giant  Dust nucleation UV radiation

Imaging Source




Introduction

* Nanocosmos Project
* ERC synergy project

* Understanding physical and chemical processes leading
to cosmic dust formation

* PhD Project
* Motivations

Emission bands of Polycyclic aromatic hydrocarbons (PAHs) are
observed in interstellar medium (ISM)

20% of Carbon in ISM

Work

Simulation of ion dynamics in ion traps

Characterization of specific PAH structures by CID and photo-
dissociation

Development of an Imaging Source for complex sample analysis

Analysis of both synthetic and extraterrestrial samples by direct
injection in AROMA or via the Imaging Source
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* lon Trap to perform dissociation studies
or/and guide ions

 OTOF (Orthogonal Time of Flight) to record
mass spectra

Performances of AROMA:

Mass range : 20 to 10* amu
Mass resolution: 8000 to
10000 @ 300 amu

Mass accuracy : 10 ppm
Isolation: 1 amu resolution oTOF mass
MS/MS experiments analyzer
Photodissociation and kinetics
studies
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Performances of AROMA:

 Massrange : 20 to 10* amu

e Mass resolution: 8000 to
10000 @ 300 amu

* Mass accuracy : 10 ppm

e |solation: 1 amu resolution oTOF mass
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* lon Trap to perform dissociation studies
or/and guide ions

 OTOF (Orthogonal Time of Flight) to record
mass spectra

Performances of AROMA:

lon source:
LDl and L2MS

Mass range : 20 to 10* amu
Mass resolution: 8000
10000 @ 300 amu

Mass accuracy : 10 ppm
Isolation: 1 amu resolution
MS/MS experiments
Photodissociation and kineti
studies
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kE due to DE (Dipolar Excitation)





















——

R o, v s,

oTOEmass

lon Dynamics in Trap

- motion/trajectory of ions in trap,

- Electrostatic and electrodynamics
properties of traps,

- Gas intrap, Collisions, cooling...

oTOF mass
analyzer

Very important to understand and
calculate collision energies.
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We can address here 3 very important
parameters which are the V, , the
frequency of the excitation and the
duration of application of the DE

* V,,, isdirectly linked to the Voltage applied to
the electrodes for the DE
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CID pattern of Pyrene at 190 kHz as a function of the Dipolar Excitation (DE)
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AROMA setup. A——
Laser desorption with a spatial =
resolution of 5 um on the sample.
Direct analysis of the sample.
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Distinction of ions with 1m/z mass
difference despite the small TOF.
Scan of a surface

Mapping the presence of a specific
species.




are optimized.

We obtain the time
resolution needed to
distinguish ions separated
by 1 m/z.
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Perspective

* Analyzing CID results on PAH cations by coupling experiments and ion dynamic
simulations.

* Continue developing the ionization source
* Photo-dissociation studies



