
lecture 21.10.2010
we had in the last week:

- introduction into atomic physics, relevance
- introduction into cluster physics

today:

- few more remarks on cluster physics
- atomic physics: history
- preparation of atomic beams
- selected examples with ultracold beams



A cluster of simple metal atoms can be considered as a metallic 
quantum dot. In the corresponding bulk materials the electrons need 

much more space.



size-dependence



Electronic shell structure of metal clusters
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example: AlN
3 electrons per atom

will be derived later
in this lecture



Hakkinenet al., PRL 93 
093401(2004)

photoelectron spectroscopy



beginning of atomic physics:

- Leuklipp 440 v Chr,  Demokrit 460-370 v Chr
ατομοσ 'completely undivisible' (gänzlich unteilbar).
idea: outside the atom emty space

- Epikur 341-271 v Chr: atom -- gravity (Schwere)
- later the idea of 'atom' has been forgotten for centuries
- for the church the reinvention of the atom has been too materialistic;
in 1348 Nicolas von Antrecourt had to retract (widerrufen) his ideas 
on the atomic nature

- break-through from the 17th century on mainly by chemists
(weighing, reactants and products)

- 19. Jht. Clausius, Maxwell, Boltzmann: p, T, specific result from
atomic cillisions

few historical key experiments



modern Millikan experiment with magnetic levitation

a) charges in the charge of a steel
sphere with 3.3x10-5 g
Residual charge smaller than 1/40 e

b) rotating cylinder with 2.5 x 10-4 g.
Charge changes from +1 to -1 and -2

Results: 
- upper limit N(quarks)/N(Nucleons)
smaller than 3x10-21

- (Qp-Qe)/Qp smaller than 10-21

- sensitivity 107 times Millikan



Basics of atom (and molecular) spectroscopy -
how to overcome effects of motion and collisions

one aim: to do undisturbed spectroscopy to learn, e.g., 
about line widths (lecture tomorrow by Prof. Bauer)

Doppler-reduced spectroscopy: blackboard script

Introduction to supersonic beam expansion: blackboard script



preparation of ultracold atomic beams
by supersonic jet expansion
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