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The Floating Water Bridge

Sir William George Armstrong, 

1st Baron Armstrong 

* November 26, 1810 

† December 27, 1900

Armstrong, William George, "Electrical Phenomena", in: 

THE ELECTRICAL ENGINEER, Feb 10 (1893) p154-155



The Floating Water Bridge

Visualisation: 

Sony video camera, 

real time



Electrohydrodynamics / CFD
• Electric field simulation

𝐄 = −𝛁𝑉
𝐃 = 𝜀0𝜀𝑟𝐄

J. Woisetschläger, K. Gatterer, E.C. Fuchs, Exp. Fluids 48 (2010) 121-131



Non-aqueous bridges

J. Woisetschläger, A. D. Wexler, G. Holler, M. Eisenhut, K. Gatterer, E. C. Fuchs, Exp. Fluids 52 (2012) 193-205

A.D. Wexler, J. Woisetschläger, U. Reiter, G. Reiter, M. Fuchsjäger, E.C. Fuchs, L. Brecker,  ACS Omega 5 (2020) 22057-22070



Infrared Emission

Visualisation: 

IRCAM high speed

thermographic camera



Infrared Emission

Visualisation: 

IRCAM high speed

thermographic camera



8µm – 12 µm

thermographic camera 2

3µm (3333 cm-1) – 5µm

thermographic camera 1

Infrared Emission
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thermographic camera 1 thermographic camera 2

Infrared Emission

• 3 - 5 µm region is as bright as 47°C, 8 - 12 µm region as bright as 37 °C water

• There is an additional, non-thermic emission at shorter wavelengths

• This emission is interpreted as result from a protonic band transition
E.C. Fuchs, A. Cherukupally, A.H. Paulitsch-Fuchs, L.L.F. Agostinho, A.D. Wexler, J. Woisetschläger and F.T. Freund, J. Phys. D: Appl. Phys. 45 (2012) 475401



Proton production, conduction and reduction

• liquid flow (EHD) • gas flow • ion flow

M. Sammer, A.D. Wexler, P. Kuntke, H. Wiltsche, N. Stanulewicz, E. Lankmayr, J. Woisetschläger, E.C. Fuchs, J. Phys. D: Appl. Phys 48 (2015) 415501
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• Measurement of the OH-vibration in an HDO molecule

• Duration of vibration gives information about the H-bond 

network

liquid water

• Vibration stops faster in solid phase and lasst

longer in liquid phase

Ultrafast vibrational energy relaxation

L. Piatkowski, A.D. Wexler, E.C. Fuchs, H. Schoenmaker, H.J. Bakker, PCCP 14 (2012) 6160-6164
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Cosmic influences on terrestrial waters

• Correlation of water properties with solar eclipses



Hartelijk bedankt voor uw aandacht.
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