
High above the multicolored realm of water-borne images reigns an elite class of 
frosted diadems dispersing light to the masses. In resplendent circlets festooned with light and adorned 
in lustrous crystal geometry, the extended family of halos, arcs, and other luminaries serves as a radiant 
crownpiece to a spectacular sky.

The high distinction of halos comes from their creation in illuminated ice crystal clouds or a sky filled 
with falling ice crystals. Their dynasty includes a variety of colored or pearly rings, or arcs about the Sun or 
Moon, whose banner colors result from refraction through the crystals. Adjacent or opposing crystal faces 
form tiny prisms to disperse the penetrating light in its component colors; luminous white images result 
from reflections from crystal faces. Small, randomly oriented crystals produce the circular crowns of light; 
larger crystals settle aerodynamically into specific orientations as they fall to form a coterie of attractive 
arcs making appearances with or without a halo consort.

Ice crystals occur naturally in many configurations, but just two basic structures are responsible for the 
wide realm of halos. Crystallized into hexagonal plates or columns—whose ends may be plain, pyramidal, 
truncated, or hollow—and with varying diameters, orientations, and motions—these ice crystals serve  
as many tiny prisms and reflectors for the available light. Add the full range of solar elevation and angles  
of sunlight lancing through them, and ice in the atmosphere provides a ponderous wealth of pastel- 
hued possibilities.

22° Halo
The most common halo is produced as light refracts through one crystal face and out another, in an effective 
prism of 60°. In such a prism, the light is deviated a minimum of about 22°, varying slightly according to 
wavelength, to create a ring of color about 22° from the Sun or Moon, with red on the inside. Some rays 
bend at greater angles and account for the fading, outward edge of the halo extending up to 50°. No light 
is bent less than 22°, which creates the halo’s dark center. Despite its frequency, the actual crystal shapes 
involved and their tilts and orientation, are still uncertain. In order to fashion a full halo, it may be that the 
sky is filled with large, imperfect columns tilting with large variations about their equilibrium positions, and 
falling with random orientations.

46° Halo
A huge halo of a 46° radius about the Sun or Moon is formed as light refracts into a crystal through a 
prism face and out through a basal face, forming an effective 90° prism, and deviating 46°. It is quite faint, 
rare, and even more rarely complete, with its colors spread about three times as wide as those of the 
most common variety. Like the 22° halo, randomly oriented hexagonal crystals are required, whose  
diameters range from between .015 to .025 mm, and which are found at temperatures below  
approximately 5°F (-15°C). The longer the crystal columns, the fainter the halo becomes. 

Ice Crystal Geometry   Ice crystals that produce the 
most common halos and arcs are hexagonal in cross section, 
and their opposing or adjacent faces create the angles of 
effective 60° and 90° prisms. A crystal is called a column if 
its principal axis is longer than its diameter, and a plate if it 
is much shorter. Columns capped with a pyramid on one or 
both ends, which may be pointed or truncated, may have up 
to twenty faces and eighteen different pathways on which light 
can travel on its way through the crystal.

The 22° halo is produced as light deviates 22° through an 
effective 60° prism. The 46° halo is produced as light deviates 
46° through an effective 90° prism between a column’s prism 

and basal faces. Angles between pyramidal crystal faces can vary from 28° to over 80°, deviating 
light from 9° to 35°, and producing other sizes of circular halos.

 

Basic Ice Crystal Shapes   These crystals, shown here in microscopic photography at the 
South Pole, Antarctica, demonstrate the variety of shapes.  Left: Columns have one axis much  
longer than the other. Center: Plates have a much shorter principal axis. Right: Pyramidal crystal 
faces taper to a point. Note also that there may be hollow spaces within the crystals, which also 
affect the pathways of light passing through them.

Other variations of crystal shape, length, width, diameter, orientation, and incident angles of 
light, with multiple combinations of refractions and internal and external reflections, produce a 
multitude of luminous streaks and spots.
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