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The Nagel anomaloscope and
seasonal variation of colour vision Human colour

G. Jordan & J. D. Mollon perception changes
Department of Experimental Psychology, University of Cambrice, between seasons

Downing Street, Cambridge CB2 3EB, UK

IN 1948 the German physicist, Manfred Richter, reported that Lauren E. Welbourne'*
colour vision has a seasonal variation'?. For four colour-normal Antony B. Morland'?,
subjects, he found a sinusoidal variation in the proportion of red and Alex R. Wade'

and green required to match a monochromatic yellow, the equation
known as the ‘Rayleigh match’. In summer, subjects required
more red in their mixture. The measurements were made with the
Nagel anomaloscope, an instrument introduced in 1907*° and
which today, essentially unchanged, remains the definitive clinical
instrument for classifying the many phenotypic variations in colour
vision. The variation that Richter recorded in the red—green ratio
was large (three Nagel units), and it now takes on fresh interest
because it is comparable in size to the difference in Nagel settings
later reported between normal observers of different genetic
types®’. We have been able to replicate Richter’s result, but report 3
here that it is almost certainly instrumental: the Nagel anomalo-

scope proves to be very sensitive to ambient temperature.

Grrrefe-Saemise, Handbueh, 2. 4., 1Teil, XILKap Tafel 1.
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The World Premier International Research Center Initiative (WPI) was launched in 2007 by the Ministry of Education,
Culture, Sports, Science and Technology (MEXT) in a drive to build within Japan globally visible research centers that
boast a very high research standard and outstanding research environment, sufficiently attractive to prompt frontline
researchers from around the world to want to work in them. These centers are given a high degree of autonomy,
allowing them to revolutionize conventional modes of research operation and administration in Japan.

WPI centers and WPI Academy

Two new centers ——= University of Tsukuba:
. . International Institute for Integrative Sleep Medicine (IIIS)
@ The University of Tokyo:

Intemational Research Center for Neurointelligence (IRCIN)

® Kanazawa University:
Nano Life Science Institute (NanoLSI) Five centers

(WPI Academy)

N Usiversity- l—. Tohoku University:

¢ Nagoya University: — Advanced Institute for Materials Research
Institute of Transformative (AIMR)

Bio-Molecules (ITbM)

I e National Institute for Materials Science:

International Center for Materials

3
o T T Nanoarchitectonics (MANA)
# The University of Tokyo:
l Tokyo Institute of Technology: Em:g Institu(:_é'o[ ;hIePPhysics and Mathematics of
Sci ; e Universe (Kavli IPMU)
Kyushu University- Earth-Life Science Institute (ELSI)

International Institute for ® Kyoto University:

Carbon-Neutral Energy Institute for Integrated Cell-Matenal Sciences
Rescarch (ECNER) (iCeMS)

® Osaka University:

Immunology Frontier Research Center (IFReC)

M. Kotani M. Aono H. Murayama S. Kitagawa S. Akira P. Sofronis M. Yanagisawa K. Hirose K. Itami K. T.Hensch T. Fukuma
AIMR Director ~ MANA Director Kavli IPMU Director iCeMS Director IFReC Director PCNER Director IIIS Director ELSI Director  ITbM Director ~IRCN Director NanolL.SI Director
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Psychiatric disorders

Alcohol abuse 77 ). O — JLAKTRSE
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