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Information is...midway between pure chance and 
absolute regularity. One might say that form, conceived 
as absolute regularity, both spatially and temporally, 
is not information but a condition of information; it is 
what accommodates information...But information 
is not form, nor a set of forms; it is the variability of 
forms, the contribution of variation in relation to form. 
It is the unpredictability of variation in form, not the 
pure unpredictability of variation in general.   
        
                 - Gilbert Simondon

In 1731, chemist and natural philosopher Charles 
'XID\�ZDV�KLUHG�E\�WKH�FRQWUROOHU�JHQHUDO�RI�¿QDQFH�
for the French government to determine new 
standard measures for testing the permanence 
of textile dyes. The cloth trades in France at the 
WLPH�ZHUH�VWULFWO\�UHJXODWHG�DQG�VWLIÀ\�KLHUDUFKLFDO��
DQG�SXEOLF�RI¿FLDOV�FRQGXFWHG�IDVWQHVV�WHVWV�WR�
ensure that only master dyers had access to the 
best quality dyes. These tests involved boiling 
the dyed cloth in question in soap or alum, tests 
which came out of a craft tradition they were then 
used to regulate.1 'XID\�VRXJKW�WR�UHSODFH�WKHVH�
traditional test methods with a standardized and 
comprehensive metric. ”Until now, dyeing had 
been left solely to the artisans who make it their 
profession, and indeed it seems that there has 
never been anyone who knew all the parts.”2�'XID\�
used his knowledge of chemistry to instead devise a 
proof liquor for use on test fabrics he believed could 
H[DFWO\�UHSURGXFH�WKH�HIIHFWV�RI�¿[HG�SHULRGV�RI�
exposure to sunlight. He also designed a measure

of fastness by comparing dyed wool known to fade 
after 12 days of exposure to sunlight to dyed test 
fabric whose fastness to light was in question.3  

181 years later the German Color Fastness Com-
PLWWHH�GUHZ�IURP�'XID\¶V�PHWURORJ\�WR�GHYHORS�DQ�
8-grade scale that uses blue dyes—a blue scale—to 
measure color fastness to light. Tests of light fastness 
using this scale often involve eight strips of wool, 
each colored with a different blue dye known to 
IDGH�DIWHU�H[SRVXUH�WR�D�VSHFL¿F�DPRXQW�RI�OLJKW� 

Blue dyes are selected for the blue wool scale such 
that the light fastness of reference strip one fades 
perceptibly in as little as three hours and reference 
eight only shows visible fading over as many as 
¿IWHHQ�PRQWKV�4 

Sonia Almeida’s Blue Wool Scale—studies for which 
are reproduced as pages in this book—consists 
RI�¿YH�VWULSV�RI�ZDOOSDSHU��HDFK�SDLQWHG�ZLWK�SXUH�
Ultramarine Blue mixed with varying amounts of 
white. Ultramarine is an extremely lightfast pigment, 
although by mixing it with white Almeida simulates 
fading over time as well as represents a gradient 
of color values. Employed today by conservators to 
gauge accumulated light damage to artworks and 
by the printing industry to evaluate the light fastness 
of inks, use of the blue wool scale depends on an 
H[SHULHQFHG�DVVHVVRU�PDNLQJ�D�TXDOLWDWLYH�MXGJPHQW�
about perceived color differences. Comparisons are 
assigned numbers on a scale, but their meaning 
LV�RQO\�HYLGHQW�ZKHQ�WUDQVODWHG�LQWR�DGMHFWLYDO�
descriptions, such as “excellent” or “very poor light 
fastness.” Most contemporary tests of light fastness, 
however, employ colorimeters or spectrophotometers, 
technologies that use spectral energy readings or 
light source spectrum wavelengths to quantify the 
difference between two colors. The use of spectral 
analysis dominates contemporary research on color 
and follows the tradition of Isaac Newton. 

If you catch a beam of sunlight (white light) shining 
through a window in a triangular glass prism (hav-
ing an angle of refraction of around 60 degrees), 
you will see the beam refracted into the colors of 



the visible spectrum. Now use a second prism to 
refract the resulting colored rays back into white light. 
This, in brief, is Newton’s experiment, reported to 
the Royal Society of London for Improving Natural 
Knowledge in 1672, which led him to claim white light is 
composed of a spectrum of colors and that color is 
QRW�LQ�SK\VLFDO�REMHFWV²D�SULVP�GRHV�QRW�itself color 
light—or in the eye of the perceiver, but in the rays 
that compose white light and are to be understood 
mathematically.5   

When spectra measurements are used today to 
determine the perceived difference between two 
colors, this difference is in fact interpreted as a 
distance in “color space.” The commonly used 
/$%�FRORU�VSDFH�GH¿QHV�WKH�FRORU�RI�DQ�REMHFW�DV�D�
coordinate point (l, a, b) within a sphere in Euclidean 
space. Coordinate point l on the L axis represents 
a measure of lightness between 100 and 0, from 
complete lightness to complete darkness. When 
coordinate a is positive it is located in the red direction 
along the A axis, when a is negative it is in the green 
direction; when coordinate b is positive it is located 
in the yellow direction along the B axis, when b is 
negative it is in the blue direction.6 The perceptual 
difference between two colors is then determined 
by measuring the distance between the coordinate 
points assigned to each color according to a distance 
PHWULF��7KH�GLVWDQFH�PHWULF�'HOWD�(��HQGRUVHG�E\�
the International Commission on Illumination—which 
seeks to develop “standards and procedures of 
metrology” for light and was founded the year after 
the German Color Fastness Committee standardized 
the blue scale7²XVHV�WKH�3\WKDJRUHDQ�WKHRUHP�WR�
determine the difference between perceptual colors 
as the measured distance between color coordinates.8 
'HOWD�(�LV�SURSHUO\�'HOWD�(PS¿QGXQJ (sensation), a 
term referring to the research of Hermann Helmholtz 
who in the 19th-century used the perceived ratio of 
intensity between two complementary spectral lights 
as the distance between the colors. For example, 
using a combination of numerical relations and informal 
observations, he determined the ratio of intensity of 
spectral violet to spectral green to be 1 to 10, and 
so assigned a distance of green-yellow to white as 

1/10th that of violet to white.9

'HVSLWH�WKDW�WKH�SHUFHSWLRQ�RI�FRORU�GLIIHUHQFHV��DQG�
color fading, are events that occur in time, Euclidean 
color space used for measuring difference-as-distance 
has no time axis and allows for no factor of duration. 
Almeida alternately explores how the act of looking 
always occurs in time and how duration is always 
operative in it, as with the experience of an after 
image or successive contrast, when the perception 
of one color is altered by a previously seen one. 
-RKDQQ�:ROIJDQJ�YRQ�*RHWKH¶V�LQWHUHVW�LQ�DIWHU�
image—sense memory retained from a perceptual 
HYHQW²LV�FHQWUDO�WR�KLV�YHKHPHQW�REMHFWLRQV�WR�
Newton’s spectrum theory, which Goethe referred 
to variously as a fairy tale, hocus-pocus, and 
word-rubbish.10 Goethe’s opposition was due in part 
to his observations that a white wall seen through 
a prism persists in being white, and—in keeping 
ZLWK�WKH�PRGL¿FDWLRQLVW�WKHRU\�RI�FRORU�DUWLFXODWHG�
by Aristotle—that color is only perceived when light 
contrasts with dark, or light’s absence. Goethe’s 
criticisms, however, were as much an issue with 
Newton’s method of the experimentum crucis and 
claim that a singular prism experiment could
decisively determine the truth of the spectral theory.  
An experiment for Goethe is instead successive 
“experiences” over time in which “after image, 
productive imagination, concept, and idea must all 
be in play.”11 As such, the experiment is “mediator of 
REMHFW�DQG�VXEMHFW�´12 

Spectral analysis of light fastness tries to establish 
a perfect correlation between color impressions and 
mathematical space. Yet unless one “presupposes 
a total equivalence between the sign and the thing, 
without anything arbitrary,” a perfect correlation 
between perceived color and measured color space 
DPRXQWV�DPRXQW�WR�D�FROODSVH�EHWZHHQ�VXEMHFW�DQG�
REMHFW��HPSLULFDO�DQG�XQLYHUVDO�13 In fact, this correlation 
is precisely arbitrary. As Helmholtz showed, the 
geometry of a spectral color space depends almost 
HQWLUHO\�RQ�DUELWUDU\�DVVXPSWLRQV��DQG�-DPHV�&OHUN�
Maxwell’s 1855 “Experiments on Color” described 
how the basis colors that determine a color space 

are nothing more than arbitrarily selected “kinds of 
paint.”14 This correlation requires instead an 
interpretation mediated through a process of 
translation. 

Translation likewise operates in Almeida’s movement 
between forms, mediums, and concepts explored in 
her sketchbooks and other supports—between the 
horizontal of writing and the vertical of painting, to 
IROORZ�:DOWHU�%HQMDPLQ�15 As with colors that cannot be 
reproduced when converting between color spaces 
that occupy different subsets of the visible spectrum, 
such as the RGB and CYMK systems, Almeida 
explores translation as a visual and—here she 
parts from the a-temporality of color space—
simultaneously durational event. As with UV radiation, 
both invisible to the human eye and responsible 
for perceptible colors fading over time, she looks 
to relationships between translation and the loss 
of information. Or perhaps, with Michel Serres, to 
how “the transmission of communication is chronic 
WUDQVIRUPDWLRQ´�MXVW�DV�³WKH�HPSLULFDO�GRPDLQ�LV�WKH�
variability of form.”16 
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