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The Horse in Motion

Eadweard Muybridge 1878

Copyright, 1878, by MUYBRIDGE. MORSE'S Gallery, 417 Montgomery St., San Francisco

THE j"I’ORSE I N /\/XOTION.

Illustrated by
Patent for apparatus applied for. MUYBRIDGE. AUTOMATIC ELECTRO-PHOTOGRAPH.

“SALLIE GARDNER,” owned by LELAND STANFORD; ridden by G. DOMM, running at a 1.40 gait over the Palo Alto track, 19th June, 1878,

The negatives of these photographs were made at intervals of twenty-seven inches of distance, and about the twenty-fifth part of a second of time; they illustrate consecutive positions assumed
during a single stride of the mare. The vertical lines were twenty-seven inches apart ; the horizontal lines represent elevations of four inches each
The negatives were each exposed during the two-thousandth part of a second, and are absolutely “untouched.”
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Helium nanodroplet experiments

Femtochemistry inside He
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Time-resolved Hey experiments

Pure droplets: Daniel Neumark, Oliver Gessner, et al.

Int. Rev. Phys. Chem. 34, 239 (2015)

(C) -@-Feature A
—d Feature B
c - Feature C
oS 1.01
=]
o
E
2 0.5
©
>
2
2 0.04
W T T T T
0 1 2 3 4
eKE (eV)

Alignment & rotation: Henrik Stapelfeldt, et al.
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Surface-located alkali-metals:
Frank Stienkemeier, Marcel Mudrich, et al. (Int.
Simulations: Manuel Barranco, Marti Pi, et al.

Rev. Phys. Chem. 33, 301, 2014)

atoms:
observe desorption in real time (1-100 ps)

) ) JPCL 8, 307
molecules: coherent vibrations

Rb,: 1.5 ns PRA 80, 042512 (2009)
PCCP 13, 6816 (2011)
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2D spectroscopy

Pump-probe delay (ps)
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Femtochemistry inside He: open questions

: . Droplet response to photoexcitation?
Influence of droplets on intra-molecular dynamics? P P P

excitation wavelength (nm)
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Accessible time frame?

Ag-He,: PCCP 15, 18388 (2013)
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The experiment

Pick Up

Ti:sapphire
25 fs, 3 kHz
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Droplet response to photoexcitation of atoms

excitation wavelength (nm)
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In-He,: bubble expansion g } ;
- ) Time Dependent Helium-Density-Functional-Theory

BCN-TLS-HeDFT computing package: https://github.com/bcntls2016 Andreas Ralf Meyer
Hauser

Manuel Marti Nadine
Barranco  Pj Halberstadt

At = 100 fs

He density p,,, as the functional
parameter

—> solve Schrédinger equation for p,,,

— solve equation of motion for the
impurity
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Energetics of bubble expansion

- Markus Koch, TU Graz
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Energetics of bubble expansion
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Energetics of bubble expansion

At (fs)
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In-He,: ejection and bubble oscillation
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In-He,: ejection and bubble oscillation
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Photoelectrons: sensitive observable
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Wave packet dynamics in a dissipative environment
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Wave packet dynamics in a dissipative environment
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Summary — towards Femtochemistry inside He droplets

v’ photoelectrons are a good observable

v' quantum solvent response to dopant photo excitation:

0fs 200 fs 500 fs 1000 fs
bubble expansion: ~600 fs ‘ ‘ ° °
bubble oscillation: ~30 ps  [RAS 22 ps 30 ps 50 ps
atom ejection: ~50 ps O Q ’ ‘

B. Thaler et al., Nat. Comm. 9, 4006, 2018

v’ little influence on intrinsic dynamics (In,)

He is an exceptional solvent:
long vibr. coherence (~100 ps)
(water: <1 ps)
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