CHAPTER 2

Ice Crystal Gallery

T

his chapter is a collection of ice crystal photographs. The collection is far from
comprehensive, but it does illustrate two points. First, there are indeed real ice
crystals that look just like the model crystals of Figure 1.5. Second, there are also
many ice crystals that do not look like the model crystals. Most, in fact, do not.
All of the crystals in the photos were collected at ground level during cold
weather, mostly in Alaska, Antarctica, Finland, or Siberia. A Petri dish, usually
filled with hexane liquid, was exposed to the atmosphere for a few minutes,
and crystals simply fell into the dish. They were then photographed through a
microscope. The crystals shown in Figure 2.13 were handled differently: they
were collected in liquid nitrogen and later photographed with an environmental
scanning electron microscope (ESEM), with the nitrogen being allowed to boil
off just before the photography.
The hexane is evident in many of the photos, where indentations in the basal
faces of crystals exhibit heightened contrast due to air trapped inside. An example
would be the lower left photo in Figure 2.7, where a large bubble is evident at the
left in each of the two bullet clusters. The purpose of the hexane is to slow the
deterioration of the crystals, but it has some drawbacks as well. It reduces contrast,
making the photography more difficult, especially for thin plate crystals. It also
tends to make crystals cluster together, as in the left-hand photo of Figure 2.3.
Good halos require that the crystals have fairly good planar faces and that the
crystals not be too small. The crystals in Figure 2.2 look like great halo-makers,
but the crystals in the right hand photo of Figure 2.3 do not. The tiny crystals
in the background in Figure 10.13, most of which are less than ten microns in
diameter, are too small to make halos; a swarm of such crystals gives only the
appearance of fog.
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People sometimes ask about the folk wisdom that no two snow crystals are
alike. Probably if the crystals are to be subjected to unlimited scrutiny, then
indeed no two will be exactly alike. But by the same standard, no two doorknobs,
say, would be exactly alike either; small scratches or other signs of wear would
distinguish between them. The point is that unlimited scrutiny is unreasonable.
The crystal photographs here show that many crystals are in fact very much
alike, especially the small simple prismatic crystals. Of course, when most people
speak of snow crystals, they are not thinking about little prisms. Instead they
have in mind something like the elaborate stellar crystals in Figure 2.1, and such
crystals indeed seem to come in endless varieties; see, for example, the beautiful
photographs in Kenneth Libbrecht’s The Snowflake [42].
We mentioned that our photographs are not a comprehensive record of
atmospheric ice crystals. Many more ice crystal photos can be found in the books
and articles cited by Bailey and Hallett [2]. But bear in mind that nearly all ice
crystal photos understate the number of spatial crystals and irregular crystals.
This is partly because such crystals can be difficult to photograph, and partly
because they tend not to catch the eye, so they get overlooked.
Photographs can only hint at the beauty to be seen in ice crystals, and photographs
are no substitute for viewing the crystals yourself through a stereo microscope.
While not everyone will have access to a microscope, large crystals can also be
examined with a simple hand lens or reading glass, and they can be stunning.

FIGURE 2.1

Everybody’s idea of an ice crystal?
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FIGURE 2.2
Hexagonal and triangular plate crystals at left, solid hexagonal column crystals
at right. These crystals resemble the model crystals of Figure 1.5. Having sampled atmospheric
ice crystals during many halo displays, we know that crystals like these are good halo-makers.
1000 μ = 1 mm.
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FIGURE 2.3
Good and bad halo-makers. The larger crystals at the left look like good
halo-makers. The crystals at the right do not.
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FIGURE 2.4

Mostly (hexagonal) plate crystals. Compare with the idealized plate crystal
at the left in Figure 1.5.
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FIGURE 2.5
(Hexagonal) column crystals.
Compare with the idealized column crystal at
the right in Figure 1.5.
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FIGURE 2.6
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More column crystals. More
often than not, a column crystal will have an
indentation in each basal face. The perspective
in the photo at left, in which the crystal is leaning
on another crystal, out of focus, nicely shows the
hopper-like structure of the indentation. In all
four photos the crystals are in hexane, but in the
lower photos the indentations are mostly filled
with trapped air, which heightens contrast and
accentuates the indentations.
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FIGURE 2.7
Bullet crystals—column crystals with one end tapered. Bullet crystals are
common and can make 22° halos if the crystals are not too badly formed. Bullet crystals
probably originate as clusters like those in the lower left photo. In the lower right photo
one or two such clusters evidently broke apart upon impact with the collecting dish.
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Stellar crystals. Their long dimensions—tip to tip—are 1150μ for the lefthand crystal and 1800μ for the right. Photos © Kenneth Libbrecht, snowcrystals.com.

FIGURE 2.8

100 μ
100 μ

FIGURE 2.9
Spatial crystals. (Left) Spatial plate. (Right) Column cluster with platelike
appendages. One column, out of focus, points out of the page.
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FIGURE 2.10

Pretty configurations of three columns.
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FIGURE 2.11

Crossed plate crystals. Not a common crystal type.

18

ATMOSPHERIC HALOS

100 μ

100 μ

FIGURE 2.12
Some uncommon crystal types. The two exotic crystal types illustrated in
the upper left and lower right photos have been discussed by Bailey and Hallett [2]. In the
lower left photo is a rare triangular column. The crystal in the upper right photo is a mystery
to us.
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FIGURE 2.13
Photographs of ice crystals taken with an environmental scanning electron
microscope (ESEM). The black and white scale bars on the photos, clockwise from upper
left, are 50, 100, 45, and 100 μ . The crystals in the lower photos are not common types.
Photos © Kenneth P. Severin.
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