In Awe of Atoms:
The Lego Blocks of Stuff
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Theory of Everything ElseI

Langevin dynamics (Models A through J):

¥, (X oF
(x t) — {F,‘{-‘ ()—é t)}pB - M,uvaT"'n,u(fat)
BF oF
/{\P X,t), )}PBa — Myva\{, +Mu(X,1)
oF

= VRN — Mg+ (ED)

where

(Nu(X,1)) =0

and (generalized Einstein-Stokes/fluctuation-dissipation)

MuZ, My (X',27)) = —2M ykp, TO(X — X')S(r — 1)

Reference: Section 8.6.3 Principles of condensed matter physics,Chaikin and Lubensky(1995).
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Snowflakes

http://www.its.caltech.edu/~atomic/snowcrystals/class/class.htm



Figure 1 Sketch of a crystal, selected at random from an early mineralogy treatise. (Haily.)
Figure 2 lchﬂono(tbm-ndlorudcryﬂ:ktothlanoﬁhcehneﬂuybdl&n;bbeh.

b), but different crystal faces are developed. (Haily,

from the atlas to the 1822 edition of his Traité de cristallographie.)

The building blocks are identical in (a) and (



Figure 2la A (110) plane of an fcc crystal
structure, as built up from (100) layers.
(This and the accompanying photographs
are by J. F. Nicholas, Atlas of models of
crystal surfaces, Gordon and Breach, 1965).

Figure 21b A (111) plane of an fec crystal
structure, based on (100) layers.

Figure 21c A (322) plane of an fec crystal
structure, based on (100) layers. The con-
centration of atoms tends to be lower in
planes of high indices than in planes of low
indices.



Phases of Matter in Containers

These shockwave and java animations show how:
Gases fill and conform to the shape of the container
Liguids do not fill, but conform to the shape of the container

Solids retain there shape, neither filling nor conforming to the container shape
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Albert Einstein (in 1905)'
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Constructive and destructive interference'
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