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Brownian Motion in Gravity Field

Brownian motion of red lead particles in acetone

real time, magnification 800 x

trick: density 8.3 vs. 7.8 g/cm3, tilted slide
https://www.youtube.com/watch?v=J-YftHUva_o

http://commons.wikimedia.org/wiki/File:Brownian_motion_gamboge.jpg



Thermal Noise in AFM and Optical Trap
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DOI: 10.1371/journal.pone.0057383



Voltage-Gated and Mechanosensitive lon Channels
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Calibration of AFM Cantilever
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— spring constant (of 1st mode) k = 0.047 N/m



Calibration of Optical Trap

Detector Sensitivity:
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The ,,Springiness” of Systems
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beam bending
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cell membrane fluctuating

bead pulled to center
of an optical trap

molecules in an

energy energy landscape
2
DNA polymer wriggling
in solution
o4
position
X 0 +4x AT~ PP
flagellum beating on
a swimming sperm —

genetic network changing
expression levels over time

http://microsite.garlandscience.com



Energy Landscape from Thermal Energy

Optical Trap
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Membrane Potential
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https://www.youtube.com/watch?v=JApn3gRr8Q8
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Action Potential

+30mV @3 "
Nat mat K+ Nat Mat
™ Sodiurm gates Potassiurm gates
close Gpen
i @
Depnlarizatinn+ gt
- Active sodium
and potassium
pumps.

Wi -
|'(+

e | Gate threshold

_Stlrnulum
i _uf"u“+®
90mv F Nat K

http://hyperphysics.phy-astr.gsu.edu

Repolarization
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