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Arthur Lee.'Physics in Nature'. 17" Aug.
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N, tyre filling - Brillant idea or scam?
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What happens.

psedealerequipment.com
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Why fill your tires with N,?
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Why fill your tires with N,?

Benefits claimed:

. Slower loss of pressure due to diffusion
through the tyre,

. decreased rate of corrosion of tyre frame,
and

. retarding the chemical degradation of
rubber.
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Decrease rate of frame corrosion

e frame corrosion produces aluminum oxide
powder
e which can get stuck in air valves
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Effusion
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Effusion

The flux of particles on the wall

|
Flux, ® = " (v)

For a Maxwell - Boltzmann distribution,
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Effusion

The flux of particles on the wall
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For a Maxwell - Boltzmann distribution,

Flux, 4
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Effusion

The flux of particles on the wall

1
Flux, ® = " (v)

For a Maxwell - Boltzmann distribution,
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Effusion

TN N,
N2 0.935
"),
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Diffusion

Flux of particles

— |
Fl]lx. (I) = —"E/\ <I‘> VN

For a Maxwell - Boltzmann distribution,

Also,
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Diffusion

So,

d x L

d*\/m

Using the data

dop, = 0.358nm, dy, = 0.370nm

Thus,
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Diffusion

So,

b x :

d*\/m

Using the data

dop, = 0.358nm, dy, = 0.370nm

Thus,

Yo, _ ((’_\> "N 0.9992

Oy, do, mo,
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Conclusion
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Epilogue

the happy ending
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Effusion
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Why fill your tires with N,?

Benefits claimed:

. Slower loss of pressure due to diffusion
through the tyre,

. decreased rate of corrosion of tyre frame,
and

. retarding the chemical degradation of
rubber.
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Why is the sky blue?

e
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Why is the sun white/yellow at midday,
but redder during sunset and sunrise?
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Rayleigh
scattering
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Rayleigh Human
scattering vision
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[ Interaction

of light Rayleigh Human Mie
with scattering vision scattering
matter
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Light From the Sun

Visible light

Ultra- Gamma
Infrared violet ray rays

- - - -

Short-wave radiation

Picture source:
http://serc.carleton.edu/usingdata/nasaimages/index4.html
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The Interaction of Light with Matter

reflected

absorbed

transmitted
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The Interaction of Light with Matter
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The Interaction of Solar Light with
the Atmosphere

7/ | .
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Pirsa: 12080039  Page 32/121



The Interaction of Solar Light with
the Atmosphere

* Solar radiation is scattered by particles in the
atmosphere

7/ [
ERE
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The Interaction of Solar Light with
the Atmosphere

* Solar radiation is scattered by particles in the
atmosphere

— Rayleigh scattering

* Two types: //l \\\

— Mie scattering l l l
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The Interaction of Solar Light with
the Atmosphere

» Solar radiation is scattered by particles in the
atmosphere

* Two types: L// l \\\

— Rayleigh scattering

— Mie scattering l l i

:

* These are elastic processes
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Scattering

Electron orbits are perturbed by EM wave

Perturbation has the frequency as the
incident wave
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Scattering

| Electron orbits are perturbed by EM wave

Perturbation has the frequency as the | Causes periodic separation of charge
incident wave within the molecule

_ \ 4
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Scattering

Electron orbits are perturbed by EM wave

Perturbation has the frequency as the Causes periodic separation of charge
incident wave within the molecule

Creates an oscillating dipole moment
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Scattering

Electron orbits are perturbed by EM wave

Perturbation has the frequency as the Causes periodic separation of charge
incident wave within the molecule

Creates an oscillating dipole moment

Its magnitude is proportional to the field and to the particle’s polarizability

The dipole moment radiates light
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Rayleigh Scattering

* Particles much smaller than the wavelength of
the light:
r<«< A

* The particles can be individual atoms or
molecules

* N, molecule hasr =~ 0.11nm
visible light has A = 500 nm
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Rayleigh Scattering

* The Intensity of light scattered by a single
molecule is given by

ma?
(1 + cos?0)

'=loZire

I, is the light’s intensity  « is the molecular polarizability
A is the wavelength R is the distance to the particle

@ is the scattering angle

Seinfeld and Pandis, Atmospheric Chemistry and Physics, 2nd Edition, John Wiley and Sons, New Jersey 2006, Chapter 15.1.1
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Rayleigh Scattering

Scattered the most Scattered the least

~9.4 x more scattering
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Rayleigh Scattering
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Rayleigh Scattering
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Why isn’t the sky purple?




Colour Perception

* There are 5 million cones in our retinas which
are responsible for colour vision

— Three types: long, medium and short-wavelength

* The ranges of the cone types overlap
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Colour Perception

* There are 5 million cones in our retinas which
are responsible for colour vision

— Three types: long, medium and short-wavelength

* The ranges of the cone types overlap

* Different spectral combinations can be
detected as the same colour
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Colour Matching Experiment

yellow yellow

/1), = 580 nm
Ag = 540 nm

A = 640 nm

\ Lamps with /

filter

Smith, Glenn S. "Human Color Vision and the Unsaturated Blue Color of the Daytime Sky." American Journal of Physics 73.7 (2005): 590.
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Colour Matching Experiment

sky blue
sky blue

white
(from the sun) blueish-purple

Ap = 474 nm

\ Lamps with /

filter

Smith, Glenn S. "Human Color Vision and the Unsaturated Blue Color of the Daytime Sky." American Journal of Physics 73.7 (2005): 590.
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Why are sunsets red?

Ray from sun at sunset

A Ray from sun during
midday

(
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Mie Scattering

size of the particle = wavelength
Not heavily wavelength dependent in the visible range

Produces the white light from clouds, mist and fog

Rayleigh scattering is just an approximation to Mie scattering in the

limit of small particle size.
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Conclusion

What accounts for the colours in the sky?

\

The spectrum
of radiation
emitted by the
sun
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Conclusion

What accounts for the colours in the sky?

The interaction

The spectrum of light with
of radiation particles in the
emitted by the atmosphere:
sun Rayleigh and
Mie scattering
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Conclusion

What accounts for the colours in the sky?

\

Human colour
vision

The interaction
The spectrum of light with

of radiation particles in the
emitted by the atmosphere:
sun Rayleigh and

Mie scattering
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Physics in Nature: A Birdseye View
Perimeter Scholars International 2012/2013
Daniel Xavi( Ogburn
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“To see a world in a grain of sand,
And a heaven in a wild flower,
Hold infinity in the palm of your hand,
And eternity in an hour.”

pPErIMeTer SCHOLA™S - William Blake: Auguries of Innocence

T ] | | 3 nna
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