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Tradition and Present Challenges

1931

Werner

Heisenberg
quantum theory of
holes as quasi-
particles,
explanation of p-type

conductivity
(together with R. Peierls, 1929)

1925

Julius Edgar

Lilienfeld
patents for all
transistor types,
MISFET,
MESFET

and JFET
(filed in the US)

1907

Karl Wilhelm

Badeker
discovery of trans-
parent, conductive
materials and trans-
parent conductive
oxides, namely
p-Cul and n-CdO

2016

p-type oxide
semiconductors,
bipolar oxide
devices,
transparent
solar cells
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2016

oxide MESFET,
oxide JFET,
transparent
transistors,
oxide circuits
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1887

Paul Drude
polarized reflection,
optical axes in
anisotropic crystals,
optical axes in

absorbing crystals
(fully solved by W. Voigt, 1902)

2016

singular axes,
exceptional points,
Raman scattering
in anisotropic
crystals
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