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Snowflakes and seaweed
Denis Weaire, Trinity College, University ofDublin, Ireland
ometime around 1609 Johann Kepler

processes may lead to compact rounded
objects, or branching feathery ones, in socalled dendritic growth. If several
generations of branches are involved, we
gant shape inspired him to write A New
Year~ Gift or the Six-Cornered Snowflake
may even approach the mathematicians
for his benefactor, Counsellor Wackher of ideal of a fractal structure, one in which
detail is contained with detail, indefinitely.
Regensburg. It was a minor divertissem~nt in his illustrious ~
In branching out and
career, but a remarkable one. For
tending towards towards a
some it even represents the
fractal
structure,
the
origin of crystallography.
snowflake maintains its
~~
symmetry; more or less.
In his essay Kepler rambled amusingly from the
~~
When similar patterns
~
were first found in
seeds of the pomegranate to the cells of the
~~~~
metals they were
.
- called iron snow. But
honeybee, picking up clues
to the origin of symmetric ~ln
other growth processes lead
to more random structures,
natural structures. He was led
to a theory for the sixfold
rather like seaweed in
appearance. Treasa Meegan
shape of the snowflake in terms
ofthe packing of tiny lumps ofice. These
has just completed a PhD in the
TCD Physics Department, modelling
were not described as atoms, but played
these structures and comparing her comthe same role of simple, primary constituents, out of which a complex pattern
puter simulations with patterns found
was to arise.
when metals are electrodeposited. These
patterns are found to swirl clockwise or
The same indescribable beauty was
admired by the Irish physicist John Tyncounter-clockwise when magnetic fields
are applied, and the research group of
dall in the 19th century. How imperfect
seem the productions ofhuman minds and Michael Coey hopes to exploit these maghands when compared with those formed
netic effects. They may have important
by the blindforces ofnature! But the blindimplications for the practical use of elecness is ours, said Tyndall, although he
trodeposition in industry.
correctly attributed the sixfold shape to
the way in which molecules of H 20 are
arranged in the crystalline structure of ice.
In his book on Forms of Water, largely
drawn from his mountaineering experiences in Switzerland, he also gives an
account of flowers of ice in frozen lakes,
which have a similar sixfold shape. They
are formed when sunlight melts the surface of the ice.
Only in recent times was the snowflake
electrqd~0sjt pattern
adopted as the universal icon of a white
Treasa is currently starring as Snow
Christmas. The earliest example of its use
White in Ireland's leading Christmas panin art is said to be on a 19th century Japanese sword-guard, but the ancient Chinese
tomime (a traditional form of popular
certainly knew all about snowflakes, so
seasonal entertainment), and may be lost
this assertion may well be wrong by some
to science if her budding acting career
thousands ofyears!
prospers. One wonders what Grumpy's
The snowflake's star poses a further
remark would be, on being told that his
question. Why does it branch out, in a
guest is a computational physicist.
manner reminiscent of plants? Today we
can understand this too, as a consequence
of the growth process in which water
[Adapted with permission from an article in
vapour freezes on the growing flake.
Depending on the precise conditions, such
the Irish Times]

Scaught what he described as a star from
heaven, an individual snowflake. Its ele-

N

4

Editorial Advisory Board
n George MorrisonJ ~Iexfs Baraloff, JeanP-atrick CO]Tneralle. arlos Fiolfiajs, BJII GelleUy, Prank
Israel, Marie'Claude lemalre. Peter Oelhafen,Jem o@t
Peplle PE:,aer5~>n, €hrTstopf1~ Rosse!. (laud" se:b,e-nnll,
Mal:ShaIl510neham,Wolffilrll von Oertzen.Jean-Matc
QujJbe
Ch~.irma

Advertising Manager Susan MaGkre
Address 250; file Saint-JaGllues, 75005 Paris, F\'ance
tl!l+~3 155428051 fon33 146 33 21 06'
erroil mac~ie@edps.clences.org
Production Mlnager AgnesHenri
Address EOP Sclenqes, 17 avenue du H@garlBP 112,
PA de CourtablEuf.F-91944les UIIs Ce.dex Afran(e
tel t3316918 76 7S fox-+331~9 28 84 111

Pr'"ter Rorofrance, lognes, Fra[\~e

DepOt legal: janvier 2002
Schedule
Six Issues will be published in 2002. The magazlne Is
distributed In the,econd week ofJanuary,MarGh, MlI}',
July, September, November:A dileetory issue with fist/flgg of ai,' EPS offlc1als fs publtshe.d once a year.
SlIbscrlptlons
IndiVidual Ordinary Member:s ofihe ElJrnMan PtiysiGal cliode.t¥ receive europbysias news fTee of charge.
MemberS' of EPS t'fa~oftlll Mernber SocielieS receive
eUfophysics newnhrough thelrsoclety,e)(Cepl members of the InstlMe ofPhyslcs-ln the l:Jnlte Kingdom
and the German P~ysjcal Socle~y who recelve:a blmonthly bulletin.The foJlowlng are subscription prices
~vailable tMi1l9h EOP S,ciences. Institutions 600
Frenah frapcs or 91 euros (VAT Inc\lJded, ruropean
Unfon ~ountries); 600 ftenCR francs-pr91 ,eurns (the
lest ,of the worl(l).lndividUills 380 Fren(~ francsor
~8 euroSi(VAT inGluded, ElIropean Union countries);
380 Fn:nch frandS o/sa !lurns (thefeSl oft,P_e v.:orld).
Gontact su~scribe:rs@edpscleoce5.com or vsit
WWW.epds~en(es.com.

155N 0531-7479
155N 14U·l092 (eleetronlHllifllJn)

europhysr13 news JANUAR.v./FEBRtJAR;Y 2e02
Article available at http://www.europhysicsnews.org or http://dx.doi.org/10.1051/epn:2002101

