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LETTERS TO THE EDITORS

HISTORY OF SCIENCE

. Observation in the Year 1648 of Diffraction
through a Lattice

In the first half of tho seventeenth ‘century there
worked in Bohemia the naturalist, physician and
philosopher, Ioannes Marcus Mareci (1595-1667),
professor of the Faculty of Medicine in the University
of Prague. It is known that Marci published in 1639
his book “De proportione motus®, wherein he defined
the laws governing impact of spherical bodies.

Besides other works in the field of physics, mathe-
matics, medicine and philesophy he also wrote a book
Thaumantias. Liber de arcu coelesti deque colorum

-apparentium natura, ortu et causis in the year 1648,
in which he dealt with the origin and qualitics of
rainbow and “fictitious” (spoectral) colours. i

The book is remarkable in that Marei described
in it certain observations of phenomena in the ficld
of physical optics, about which published reports
appeared only much later., Mareci described, but
without correct knowledge of the causes of these
phenomena, the colour of thin plates (p. 241) and
diffraction (pp. 103, 111, 119, 138, 178). In thoso
chapters Marci did not speak only of diffraction on a
wire, edge and aperture, but spoke directly (p. 119)
about the system of apertures, which he ealled the
lattice (‘“‘reticulum”) :

“If you put the lattice before a light source, you will
s6e as many rainbows, as thero aro aportures”, as
translated from the original, namely, ““...si
reticulum opponas luminoso, nam totidem iridos,
quot foramina, videbis’’.

Marci spoke of the lattico also on p. 138, “Ttaque

cancelli reticulatim intersecti ad singula foramina
suas irides habent proprias.”

F¥urthermoroe, Marci zlso montionod the obsorvation
of spociral colours on tho apertures formed by
meshes of wires or threads (p. 103) :

“Or plate with the aportures in the form of grating
or twisted wires (threads) develops as many rainbows
a8 one has apertures or slits through which light
penotrates. Individual glasses in window framos

behave in a similar way. But if we put a net in front

of ono of them, again there appears as many rainbows
as there are apertures”, from the original, namely :
“Quin lamella in modum reticuli pertusa, aut
filamenta convoluta totidem irides procreant, quot
foramina seu rimae luci perviae. Ita quoque orbiculi
vitrei fenestrarum singuli suas irides habont, Atque
i illorum uni reticulhum obtendes, rursum totidem
irides quot foramina procreabis’’.

These quotations from Marci’s book “Thauman-
tias” allow us to date the first known roport about
diffraction through' latticos to tho year 1648, that is,
to tho yoar of issuec of his hook.

I thank Dr. Ladislav Krivsky, scientific workor
of the Czechoslovak Academy of Sciences, for his
support.

Jif Marex
Institute of Moetallurgy,
Politickych véziia Nr. 14,
Praguo, 1.

PHYSICS

Concentration of Atmospheric Radon
and Wind Direction

IT is usually assumed that atmospheric radon
comes from the Earth’s crust by a slow diffusion
process’%. We may expect that radon concentration
will change with wind direction at the time of samp-
ling, according to the geographical end geological
configuration near the sampling station.

The situation of our laboratory, in Lisbon, near
the sea, is thereforo excellent to test any probable
relationship between radon concentration and wind
directions since only half the possible wind directions
are continental ones, therefore corresponding prob-
ably to higher radon concentrations. In order to
study any correlation, the concentration of radon in
air has been measured, by a method described in
ref. 3. Tho wind directions have been recorded as is
usuelly done in metcorology (sixteen directions).

Table 1 shows the number of obsorvations for
each direction and radon concentration data. grouped
in ranges of 5 x 10-¢c./l. In Fig. 1 the mcan value
of radon concentration corresponding to each wind
direction is plotted in polar co-ordinates contred in
Lisbon, over a chart of Portugal. From this we can
conclude : ‘

(1) Continental winds are gencrally related to
higher concentration-levels of atmospherie radon.

(2) Sharp maxima are observed in those directions
passing over the regions where ursnium ores are
present in great quantitics.

Fig. 1
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effocts of strychnine have shown that it lowors synaptic
thresholds at low concentrations while increasing thom at
high concentrations. It has also been suggested that
strychnine has facilitative effects on performance, since it
increases visual aeuity.

- Tha work recorded hore was undertaken to provide a

stest of the hypothesis that injecting rats with strychnine
© after each trial will facilitate maze learning. Evidence of

retroactive facilitating effects . would strongthen the
hypothesis that strychnine facilitates learning rather than

performance and further support the perseveration

hypothesis of learning.

At the time of this report, 40 animals have completed
the testing procedure. Twenty were from the S1 strain
and twenty were from the S3 strain. Both these strains
are descendants of the Tryon maze-bright (S1) and
maze-dull (S3) strains. All animals were 70-82 days
old at the beginning of the experiment. The animals wero
first pretrained for 9 days, and wore put on a food-depriva-
tion schedule so as to reduce their body-weights 15 per cont
below normal. On the ninth day of protraining tho
animals were assigned to four groups which wero matched
on the basis of pretraining running times and body-weights.
Thoy were then run 1 trial a day on a 14-unit automatically
recording alley maze, and injected interperitoneally 1 min
or 1 h after each daily trial with either a strychnine
sulphate or & normal saline solution.

The results of the examination support the original
hypothesis that injections of strychnine administered after
cach daily trial did facilitate the rate at which rats learn a
14-unit maze. Howevor, a more dotailed analysis of the
& strain difference. The maze-dulls whon
injocted with strychnine 1 min after trial made significantly
fower errors than did tho maze-brights receiving strychnine
1 min after trial. Furthermore, a strain difference was
also observable at the 1-h interval; whereas the maze-
brights were facilitated when injected with strychnine at
both the 1-min and 1-h intervals, the dulls were facilitated
only at the l-min interval. No facilitative effects of
strychnine were found with the dulls at the 1-h interval.

A possible interpretation of theso findings is provided by
the hypothesis that learning efficiency deponds on the
ratio of acetylcholine (ACh) to cholinesterase (ChE) in the
central nervous system. Neural transmission involves the
releaso of ACh hy presynaptie nerve endings. ACh is a
noural stimulant when it is present in small amounts, but
paralyses transmission when it accumulatos boyond a
critical level. Consequently, ACh must be inactivated
rapidly after it is released. The enzyme ChE has been
shown to perform this important function by hydrolysing
the ACh almost instantancously. The injections of strych-
nine, which is an anti-cholinergic drug, should allow a
functionally greater amount of ACh to be present in the
central nervous system. ’ .

Thus it is hypothesized that efficient learning is pro-
duced by a ratio of ACh—~ChE which is optimal for efficiont
neural roverberation. If the amount of reverberatory
neural activity depends on the ratio of ACh-ChE, then,
within limits, the higher tho ratio the more reverberatory
activity and the longer the perseveration period. :

The results also sugpest that the maze-dulls havo a
ratio of ACh—ChIl which is less than optimal for neural
roverheration, since injections of strychnine at the I min
interval produced significant facilitation whilo no facilitat.
ing effects were found at tho 1-h interval. Presumably
this is because the reverberatory noural activity under-
lying perseveration is rapidly dissipated duo to a low ratio
of ACh-ChE. In other words, the ChE hydrolysed 'tho
ACh too quickly, thoreby shortening the persevoration
poriod. This hypothesis also suggests that differoncos in
porseveration timo found by other invostigators might bhe
duo to strain or species differences in ACh—Chld ratios.

Finally, it should bo
liminary results and that o moro detailed analysis of the

pointed out that these are pre-
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nervous systom, and invostigations of the physiological -
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duta whon all the animals have been run may shed moro
light on the strain differonce already noted.
Department of Psychology, Ricranp B. Ross
University Colloge, London. ihE
*lfebb, D. O., The Organization of Beharior (Wiley, New York, 1049).
*Muller, G, E., and Pilzecker, A., Z. Psychel., 1 (1000),
* Duncan, C, ., J. Comp, and Physiol. Psychol., 42, 32 (1949).
¢ Gerrard, R. W., Science, 122, 225 {1955).
* Leukel, F., J. Comp. and Physiol. Psychol., 50, 300 (1957).
¢ Thompson, R., J. Comp. und Physiol. Psychol., 50, 397 (1957).
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An Observation of the Interference of Light
of Higher Orders in 1646 and its Response

Durine 1599-1660 thore lived, in Bohemia, Balthasar

Conrad, a professor in the Universitios of Prague and
Olomoue. Undor his leadership soveral candidatos

defonded their thesos on divorse physical subjects.

In 1646 such a thesis ontitled ‘Do natura iridis' was
defoended by Balthasar Melchior Hangl (1627-89). This
dissertation is intercsting in that it describes an obsorva-
tion of the interferonce of light of higher orders.

At that time astronomers used a comern obscura for
measurement of the fictitious diamoter of the Sun. These
measurements were intensively carried out by Christofor
Scheiner (1575-1650), who also mado his observations in
Prague. '

Scheiner’s exporiments with a more suitable camera
obscura were repeated by Conrad and Hanal, Whilo
Scheiner made his observations with an open camera
obscura in a moro or less obscured room (Rosa Ursina,
Braccianum 1626-30, Tigs. on pp. 150, 353), Conrad
constructod a spocial long hollow prism. Through a small
aperture in its front side he mapped the Sun on a sheet of
paper or observed it with his head inside the prism:
Making these ohservations, he noticed multiple ‘rainbows’
around the Sun as described in the dissortation: “Ttaquo
observaturus diametrum Solis praecipue, feceram mihi
parallelepipedum cavum, facile 10 pedum. Idque undique
bene communiveram contra lucom incidentem, summas
enim tenobras volobam intus habere. Tamen vorsus
Solem modicissimo foramino aporui ot sic coopi, immeorso
etiam capito in illud cavum, observare diametrun Solis,
Cum ergo transpiciendo por
Irides circa Solem . . . »°

But Conrad observed this phenomenon also without
its long prism: ““Accipio orichalceam laminam, camgue
in foramen rotundum, minimum, alicubi pertundo . .. tum
per id foramen adspicio Solem. Et ecce Solem circum-
datum Irido primarin conspicor. Imo aliquando plures
quam unam circa Solom Iridom doprehendi.”

The phenomenon was also shown to Scheiner, who, as the
authors of tho dissertation mention, was surprised at it.

Tho authors explain this phenomenon by the refraction
‘of sunboams in drops of wator prosent in tho air: **, ., non
vidotur posse csse huoe emphasis refloxio a erasso foraminis,
sed dobet esso rofractio Solis per guttas vapidas adri -
innatantes.”

Ioannes Mareus Marei de Cronland (1595-1667), pro-
fessor in the Univorsity of Praguo, respondod to Handl's
dissertation by a disputation of tho samo titlo ‘Do naturay
iridis’ in 1650. Karlior Marei publishod a book entitled
Thaumantias . . . (Praguo 1648), which dealt with tho rain-
bow and colours in which he deseribed observations of the
diftraction of light on a wiro, adgoe, aperture and through a
lattico!. In the disputation Mareci accepts  without
comments the existonco of tho described phenomenon, but
he disagrees with the authors concerning its oxplanation.
According to Marci tho phenomenon has its origin in the
rofraction of sunbeams in the oye ligquors of the obsorvor
and not in drops of water in tho air, :

J. Manek
Institute of Motallurgy, Praguo,
* Marck, J., Nature, 190, 1092 (1961),

tale foramen apparcant



