
IMAGES OF THE MICROWORLD
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Copper-Phthalocyanine

Benzene



MICRO-ADVERTISING

The atomic LOGO

Molecular man, by

Peter Zippenfeld



Microstructure in 1842



FORMS OF LABORATORY ACTIVITY

construction

To obtain information about a micro-object through a probe (an instrument that produces

information about an object by interacting with it in a way that does not change the object's

fundamental properties).

destruction

To obtain information about a micro-object by first reducing it to pieces and then probing the

pieces.

 FORMS OF PAPER ACTIVITY

rectification

The repairing of defective knowledge on the basis of micro-physics.

reproduction

An attempt to reproduce known phenomena from micro-physical structures.

production

The generation of entirely novel effects by constructions based on micro-processes.



William Thomson,

Lord Kelvin



FRENCH PARTICLES

FRESNEL CAUCHY



CAUCHY’S LATTICE

complicating matters
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provided the force on each point vanishes in equilibrium



George Gabriel Stokes

Lucasian professor and master of the continuum
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Stokes' form of the "Navier-Stokes" equation
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Stokes' equations for an elastic solid. Here m represents a factor

due to adiabatic heating

mid 1840s - late 1860s 

- aberration

- scalar diffraction

- birefringence

- the Fresnel ratios

- the Stokes parameters

- fluorescence 



The Discovery of Anomalous Dispersion and Its Relationship

to Selective Absorption: 1870

Christiansen’s apparatus, 1870 Kundt’s setup, 1871
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Helmholtz’s Mechanical Twin Equations (1875)



Remmelt Sissingh’s Device: 1891

Electromagnet and specimen

polarizer

analyzer

‘minimum’ experiments: fix either polarizer or analyzer in or orthogonally to plane of incidence

and then rotate (respectively) the analyzer or polarizer to

minimize the elliptically-polarized reflection.

‘null’ experiments: adjust the polarizer by setting it nearly in or nearly normal to the plane of

incidence to achieve a linearly polarized reflection. Rotate the analyzer

to annul the resultant.

Experiments can be polar or equatorial, with the magnetic field (respectively)

orthogonal or parallel to the reflecting surface. 



Experimental Sensitivities
1.Minimum observations are much more sensitive to amplitude than to phase.

2.Null observations are the reverse: much more sensitive to phase than to amplitude,

and are simpler to perform.

•There are multiple sources of inaccuracy in both theoretical and experimental

computations, particularly due to problematic values for the metallic constants.

What is compared with what at the time?

The rotations themselves can be computed, but the calculations involve amplitudes,

which are highly sensitive to measurement error.

The observed rotations can however also be used just to find the phases of the magneto-

optic reflection components, from which a number can in turn be derived that should have a

constant value.

Differences between theories can be localized in the value of this constant, which we’ll call

the “SISSINGH PHASE”.



   

Boundary Conditions

H
tan

 continuous

R
2
e

2i
H( ) + e

iμ
h

H

t
tan

 continuous

   

2
H

t2
= R 2e 2i 2

H + eiμ
h( )

H

t

J. J. Thomson and Drude: μ = 0 and h = h '

Goldhammer: μ= 2( )- Sissingh
 and h = R2

h '

   

Modify the 'Faraday' Law to read
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H. A. Lorentz

J. J. Thomson

Paul Drude

The General Magneto-Optic Equation and Boundary Conditions

- Late 1880s - Early 1890s



How does iron do?

The Sissingh phase:

  

observed 84
o
53.5'

Thomson-Drude: 76
o
16'



Zeeman’s Cobalt: 1893

Pieter Zeeman

The Sissingh phase:

  

observed 49
o

Thomson-Drude: 65
o



Early Microphysics: Paul Drude

One can interpret the form I chose for the "Erklärungssystem" in this way: that the

magnetic polarisation which obtains in the ether has added to it a polarisation

brought in by the ponderable molecules (molecular magnets) of the magnetically

active body; the x component of this added polarisation is either:

according as one (b) or two (b and b') magneto optic constants are introduced. X

signifies the x component of the electric force,  its first differential quotient in the

direction (A) of the magnetisation.  These equations may be physically explained

if a molecular magnet possesses electric charges of the same kind at its ends

(and charges opposite to these in its interior).



   

m
ionic mass

2
p

ionic moment

t2
=

harmonic
p

ionic moment dissipative

p
ionic moment

t
+

D

D
=

B

t

B

μ
=

D

t
+

p
ionic moment

t

2
D

t2
=

1

μ
( D) +

2
p

ionic moment

t2

Helmholtz’s Electromagnetic Twin Equations (1893)
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Heinrich Hertz’s Dipole circa 1890

Hertz in 1878

Planck in 1879


