IMAGES OF THE MICROWORLD

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.



NOTES o L ECTURES

o2y

7P 3
Ma&%&&, .‘f /.2_7’(, m Ve’ 7] »(//t' < 40(//77‘//.67( %m&w Zs g/u,a/ al M
ard ,3, MWWﬂ’ .mz?
e 1EEIRY OF LIGHT n/= K b sfer sarmplers W e s
A Deze @wmaézrr-a,é ‘%/zéﬁ—n}, e /mm orels
/%«nz/‘z;.j, ,é;g?&/@f Y %W Of:w fa’aﬁm
: 2% - ber i:Zm .ac(uwnczo( /&Wz&é/md o oA
=5 e 74 aoz(ﬁmj ,/&ac
o1 WLz oty B ity e oo e erims oo
Lrofessor cr Ehe ﬂmm@g@w wwé/, ol rrrinlals )'x s, W/fﬂl’
NS : 73 ,dﬁJxx‘,&fo/ WJ/?MA! ndX %’ Forcrenerr 76 7
STENPGRASICALLY REPORTED B Aoy empeeirs Gek Fafes LK b c/\ 7] oozc{ ok 2HE /ml
ASSHRTHAWAY," , S
5 & RS X m/ 7 <8
Zaisiy Foidprr i Mathormstisgfthe Toknsliplis G S f W i %

1884 %ﬂ/éj’ R 2 ek Lhak e o Seode mz-
o FRGRE T ‘4¢— LIS THVERSLT) 2/ s Xy o7 0""4&(’?‘ % WCQX /
- j:_‘:f‘:fa—:’g e ¢ Lhharrer b W;fu/f alrs v&:g ¢Z’ ?

[yt st ;’;z{‘;w @

;’,.,,,zg,,zm,zww 2hak Gek @" wrs I
i eaien e mﬂw;ﬁ;‘; ~ William Thomson,

%‘”‘ %Ww LI bt g Lord Kelvin

Am@d c&aﬁ?u&:"\ oy WWM%

| %
wM xr/am—wd /:;{7&4 ﬂfﬂmﬁ/

2 ,Mp,é, /Wm as zﬁ:?a/r
/ Simes m% ﬂw ,.2 % %éz,,,u(

3 7, j?j aﬂzd/dvvru, a/ruafé_t‘ boo as
v Splecl, erolos s a1 77/'"//" cerilby & /érr-wzzg e rmanteans Elirers




FRENCH PARTICLES

FRESNEL CAUCHY



CAUCHY’S LATTICE
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complicating matters




George Gabriel Stokes
Lucasian professor and master of the continuum

mid 1840s - late 1860s
- aberration

- scalar diffraction

- birefringence

- the Fresnel ratios

- the Stokes parameters
- fluorescence
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Stokes' equations for an elastic solid. Here m represents a factor
due to adiabatic heating



The Discovery of Anomalous Dispersion and Its Relationship
to Selective Absorption: 1870
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Christiansen’s apparatus, 1870 Kundt’s setup, 1871
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Helmholtz’s Mechanical Twin Equations (1875)

ether __ 2 2
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Remmelt Sissingh’s Device: 1891

Electromagnet and specimen

yal

polarizer

Experiments can be polar or equatorial, with the magnetic field (respectively)
orthogonal or parallel to the reflecting surface.

‘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 analyzer
to annul the resultant.




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".



The General Magneto-Optic Equation and Boundary Conditions
- Late 1880s - Early 1890s

Modify the 'Faraday' Law to read

(

(Lorentz) E = —% - hx La+g%) E or H. A. Lorentz

(J.J. Thomson-Drude-Goldhammer) E = A h x (ei\ E
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J. J. Thomson and Drude: u =0 and h = ¢h' J. J. Thomson

Goldhammer: u:(Za — n)-é and h = R°h'

Sissingh

Boundary Conditions
H__ continuous

ta
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Paul Drude
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The Sissingh phase:

observed 84°53.5'
Thomson-Drude: 76°16'

ANALYZER NULL IN MINUTES
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ANALYZER MINIMUM IN MINUTES
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Zeeman’s Cobalt: 1893

The Sissingh phase:

AN A

observed 49°
Thomson-Drude: 65°

ANALYZER NULL IN MINUTES

Pieter Zeeman

POLARIZER NULL IN MINUTES
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Early Microphysics: Paul Drude

One can interpret the form | chose for the "Erklarungssystem™ 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:

boX / 04 or bdX / dA+ b'd / dtdX / dA

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).

-
PHYSIK DES AETHERS

ELEKTROMAGNETISCHER GRUNDLAGE

D* PAUL DRUDE,

TUTTGART

1994
Privatdozent Dr Trautz
Ooethesizuse 00
Freiburg & Br.



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



