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Ruth Signorell
ETH Zurich, Switzerland

--J-----J----—-@); .--J----l----h—-)}

880 960 1040 2280 2330 2380
v (cm?)



Undergraduate:

 Mathematics University of Zurich
« Interdisziplinare Naturwissenschaften ETH ZUrich



Diploma: Physical Chemistry with Martin Quack

Infrared spectroscopy of gas phase molecules
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Start-up company



PhD: Physical Chemistry with Frederic Merkt

Photoelectron spectroscopy of gas phase molecules
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Postdoc:

University of Gottingen (Germany) with Martin Suhm
Infrared spectroscopy of molecular aggregates



Assistant Professor
University of Gottingen
Spectroscopy of nanoscale aerosol particles
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Infrared Response of Ultrafine Aerosol Particles
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Acc. Chem. Res., 1501, 45, 2012 // Annu. Rev. Phys. Chem, 127, 60, 2009



Bath Gas Cooling
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Professor at the University of British Columbia,
Vancouver, Canada
Spectroscopy of nanoscale aerosol particles
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Vibrational Exciton Approach
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Cluster of 48 CO2 molecules: v3-band

Semi-empirical: AM1

JCP, 2707, 118, 2003

Acc. Chem. Res., 1501, 45, 2012
Fundamentals and Applications in Aerosol
. . . : : : . , Spectroscopy, T&F, 2011
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NASA Earth Observations
Aerosol Optical Depth, May 2010 Cloud Fraction, May 2010
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Credit: NASA/JPL/ Space Science Institute; ESA Mars Express; Keck observatory



Influence of the Particle Shape on Infrared Signatures

CO, Clouds on Mars f) ’)
Mars Express . .

Particle Size: 10 - 100 nm
Number of Molecules per Particle: 10°- 108

% ‘ Van der Waals forces
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Credit:NASA ICARUS, 591, 223, 2013
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Infrared extinction studies »  Solar occultation measurements

Light source: sun
Spectrometer: FTIR on a satellite

(Atmospheric Chemistry Experiment, with
permission from the Canadian Space

Agency) 14



CO, shell on ice and mineral dust cores

a) Core refractive index
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PNAS, 5532, 108, 2011
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Professor of Physical Chemistry at ETH Zurich
e Characterization of single aerosol particles In
optical traps

* Angle-resolved photoelectron spectroscopy of
aerosol particles
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Particle Characterization and Manipulation

Freezing, Evaporation, Condensation, Particle-Particle Interaction,
Coagulation, Size, Shape, Phase, ... Optical Binding, ...

Growth by Coagulation

Optical Guiding, Optical Alignment, Holographic Optical Trapping, ...

PCCP, 9819, 16, 2014
J. Opt., 025702, 16, 2014
J. Appl. Phys., 154304, 115, 2014




Freezing of supercooled droplets

solid liquid
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Photoemission
from
Ultrafine Aerosol Particles

Photoelectron Image
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Experimental Setup

ns VUV laser:

e X >68nm; tunable
e bandwidth <1 cm?
e rep. rate 10 Hz

e flux ~10° photons/s

Electron/lon
Imaging Detector

fs VUV laser:
Collaboration with
Prof. D. Jones (UBC, Physics)
e A>60nm

e bandwidth ~ 500 cm!
e rep. rate 66 MHz

o flux > 10 photons/s

JCP, 044202, 138, 2013 // JCP, 094314, 134, 2011 // PCCP, 3121, 12, 2010 // JCP, 211101, 130, 2009
Hammond et al., Optics Express 17, 8998, 2009.
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Photoemission from Nano-Solutions
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Electron Mean Free Path

Vacuum electron emission
ultraviolet light  loss in anisotropy
E—)  loss in kinetic energy

electron migration
 elastic scattering
 Inelastic scattering
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What is the idea?

particle size

IMFP

experiment
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path lengths

curvature

N
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“Photonic model” describes interaction of electromagnetic
radiation with aerosol particles

Intensity of the electromagnetic field is calculated at each point
Inside the particle from classical electrodynamics and a continuum
description of the particle's optical properties.
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Spectroscopy, a toolbox for structural information
on nanoscale aerosol particles
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