


They are chuaIIy made from snow crysTcls
when snow crysrtals stfick fogether they form snowflakes.
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center) of Snow ¢

irst, water droplets stick fo the dust

~ andbegin fo freeze.
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When you see sparklesin the snow, it's because of the plaTes
this usually happens when it's very cold out:



At the right tfemperature and humidity,
~ theplates are stacked 1o make columns.
If you look closely, some snowflakes are actually columns.



TIC ORIGNAL PLATE 1S IN THE
CENTER OF EACH OF TIESE
®  S\OW CRYSTALS.

stellar -lke astar
dendrite - a crystallized form with a
branching treelike structure



I ‘-;{ri

-- chbh

ph 1‘0 gradually chcnge from one shape To qno’rher
. genesis - the origin or the beginning of something.
Ol phy |cal morphogeneSIS the development of the form and structure of a
ph\/SlCGl object. (Opposed 1o a biological organism.)

(ref)
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ThiSl chqu ren SNOWS The humidiTy and tfemperafture needed
To form different shapes in the snow crystal
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~ because they stick out more,
| | so they grow faster.



Branches are formed.



Each corner of the branches now forms
. jfsownbranches.
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Fractals are way 1o find order in irregular shapes.
Not every irregular shape is a fractal, though.
In order fo be a fractal there must show self-similarity
when comparing the overall shape to the shape of a small detail. In other
words, they have the same shape repeated at different scales.
A fernis a classic example of this. *

scdle - the size of one object compared to another object.

* By Nature's Design, Pat Murphy pg. d2



Some fractals grow smaller and more intricate by branching, such as a tree,
and others grow larger and form a spiral, such as a shell

b



with plants, like sunflower (seed area) and ferns, the fractals happens prec1sely
and the resulting shape is predlchble
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% ‘ The Kﬁch Snowf‘lcke wos developed by Helge von
' & Koch‘ and show what happens when a snowflake
shape is'made From a Trlongle that fractals with
i r‘\o Vc:ﬂo’nons |

(ref)

























Start your snowflake drawing by making 3 lines
that intersect and form six branches
at 60" angles from each other.
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Roll dice or make choices about The center design and 3
additional designs that you will add o each branch.



Snowflake Practice Snowflake Practice

ficke Lsing This Bor Ty drew

d keep eath shape The same size on each of O KEED EOCh SO e SOme Sz ON @0CH O

You can draw on white paper,
or use one of these sheets 1o help you get started.
The second and third sheets use an isometric grid fo help
draw a snowflake using radial Ssymmetry.

isometric - without change of shape or size.
isometric grid - a method for representing a 3D image in 2D. (Can you see d cube.)
radial symmetry - exact shapes facing each other around an axis.



This Wikipedia and Wikimedia Commons image is from the user Chris 73 and is freely available at //commons.wikimedia.org/wiki/

File:NautilusCutawayLogarithmicSpiral.jpg under the creative commons cc-by-sa 3.0 license.

This Wikipedia and Wikimedia Commons image is from the user Kamran Aslam and is freely available at https://commons.wikimedia.org/

wiki/File:A_full_view_of_sunflower-Series_of Macro_Photography_in_Lahore..jpg under the creative commons CC-BY-SA-4.0 license.

Snow Crystal Morphology Diagram
This is also called the Nakaya Diagram, after Japanese physicist Ukichiro Nakaya, who discovered this behavior by growing snow crystals in his lab in the 1930s

Morphology - The study of the form of things.

More about Ukichiro Nakaya : —
http://www.famousscientists.org/ukichiro-nakaya/ ‘F m— = Sy
IR = W
Snow Crystal Website: B e D K 0
http://www.snowcrystals.com/ o w o @
e e
Snowflake Bentley Website o N S e T
Click to ZOOM

http://snowflakebentley.com/WBsnowflakes.htm

More about Bentley
http://siarchives.si.edu/history/exhibits/stories/wilson-bentley-pioneering-photographer-snowflakes

By Nature’s Design, Pat Murphy pg. 92 .
Fractal Information

(If you skipped it and want to look at it now.)



