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LAAP-ToF-MS 

Working principle

Ionisation and ToF

mass spectrometry

Particle

Time of flight

INSTRUMENTATION
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CHALLENGE (scattering laser)

Initial state Scattering state
λ= 403 nm 

500 nm

100 nm

500 nm
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Scattering laser is influenced by:

Size of particles

Chemical composition of the particles

Shape of particles

Influence also the divergence 

between the two scattering 

laser

Laser 1 Laser 2

ideal case

divergence

2D representation

Gemayel et al., Atmos. Meas. Tech., 9, 1947–1959, 2016

CHALLENGE (scattering laser)



22/11/2016 5

CHALLENGE (ionization laser)
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ionization is influenced by:

Chemical compositionPower of the laser

Ionization energy

Or

Dissociation energy

Different quantity of generated ions

Relative standard deviation of 

the power repeatability 

>100%

Different quantity of generated ions

Quantification based on the 

spectrum is a big challenge 

CHALLENGE (ionization laser)

ions

ions

Power of 

ionisation laser
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New methodology

Field campaign

Here

10 days

19 January ...  29 January

The duration of the campaign was:
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New methodology

Field campaign

DMA

CPC

SMPS

HR-TOF-AMS

MAAP

Total mass for 

elemental Carbon

Different mass concentrations by 

size range for nitrate, sulphate, 

chloride and organics.

Total mass for ammonium 

granulometry

Different number concentrations 

by size range
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New methodology

Calculation

Response factor

by size range =

Average of mass concentration

Average of specific ion intensity

Mass concentration 

HR-ToF-AMS or MAAP

Intensities

LAAP-ToF-MS

Response Factor :

RF

Intensities

LAAP-ToF-MS

each size each chemical

compounds

OR

(6 size ranges)
(6 compounds)
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New methodology

Results

Chloride

EC

Ammonium

Sulphate

Organic

Nitrate

LAAP-TOFMS

HR-ToF-AMS

The ion formation threshold with the LAAP-TOFMS for NH4NO3

is very low in comparison to the other combination of species

The collection efficiency of the dry,

solid ammonium sulphate particles is

24 ± 3% for the HR-ToF-AMS while it

is 100% for Liquid droplets and solid

particles that were thickly coated with

a liquid organic.
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Concluding remarks

The importance of the methodology

Number concentration for different classes of particle

Mass concentration (or semi quantitative) of different compounds for the same classes  

The participation of different compounds to the particles

Reactivity in the atmosphere
Impact on the climate

1

2

3

Quantify the mass concentration of heavy metals by comparison with off line 

measurements.
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Thank you for your attention


