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INTRO

When | first explored the colorimetry and the spectral analysis of visible light, | got the
impression that something wasn't right (to the level that this area of science and technology
is nothing for me). Every resource | encountered that worked with spectral power distribution
as the measure of qualities of the visible light worked with wavelength - nanometers on axis
x of the 2D spectral chart. We know that the wavelength depends on the light speed, the
refractive index of the environment and the frequency. Such a relationship is very simple for
one environment. It works using the equation
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where A is the wavelength, c is the speed of light in a vacuum, n is the refractive index of the
environment and f is the frequency. So some scientists and engineers may claim that it
doesn’t matter if we put the wavelength or frequency of spectral distribution on the x-axis of
the spectral chart. Let me show that it DOES matter.

EXPERIMENTS

Let’s construct two very simple experiments. For the purpose of experiments, we will
approximate the refractive index of water to 1.333, the refractive index of glass to 1.500 and
the refractive index of air to 1.000 (equal to vacuum). As a source of light, we will use the
reflection of the daylight from the regular plastic swimming pool, which has a dominant
frequency of 638 THz (470 nm), that is simply blue. As a “garden” in the second experiment,
we will use the light with frequencies from 385 THz to 789 THz, which is the visible light
range (780 nm to 380 nm - please note the values grow in opposite directions).

1) Glassless swimmer

Let’s verify the properties of our measuring tool, the eye. Consider, there’s a swimmer in a
blue swimming pool, who doesn’t use swimming glasses. Such a swimmer may be in two
situations, above the water or in the water. At the moment, when the swimmer looks at the
swimming pool surface above the water when she/he’s above the water, the light propagates
from the pool surface to the eye via air, so there’s a 638 THz (470 nm) light that travels via
the environment with a refractive index equal to 1. The swimmer sees the pool as the 638
THz (470 nm) light, which is blue. Now the swimmer dives into the water and looks at the
underwater surface of the pool via the environment with a refractive index 1.333. So the light
emitted by the pool surface is approximately 638 THz (470 nm) again (blue, as we’ve verified
above the water). The light from the surface of the pool now propagates through the different
environments. Such light propagates in the water with a wavelength approximately 470 nm /
1,333 = 353 nm. It would not be possible to see this light in a vacuum, because this
wavelength is outside the visible spectrum (it's ultraviolet) in a vacuum, but the swimmer



sees the BLUE swimming pool. This means that while the light is traveling through the
environment, where the waves are shorter, she/he sees the same color in the water as
outside the water. The wavelength between the object and the eye changes, but the
observed quality of light is the same. Therefore it's a frequency and not a wavelength that
carries the quality and properties of light!
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This experiment shows that we can not fool our eye by putting it into the environment with a
different refractive index. The process of seeing (the transformation of a physical reality to
the information, mostly about the intensity and the color) happens inside the eye, and the
receptors are in a well-defined environment, where it doesn’t matter if we calculate a
frequency from a wavelength or a wavelength from a frequency. What does matter is the
possibility to group environments, not the receptors themselves. If we group the water inside
the eye with the optical part of the eye and a certain part of the environment outside the eye,
we can recalculate the power distribution of wavelengths from the power distribution of
frequencies calculated using refractive indices, and we have a constant frequency spectrum
available for that.

For full verification of this principle it is possible to add sight from the air into the water and
then to the surface of the pool and to add sight from the water into the air and then to the
surface of the pool. All these observations show the BLUE pool, whose color mainly doesn’t
depend on refraction, reflection, polarization, nor the full water environment between our
sight tool eye and the surface.

2) Reality behind the glass

Now let’s consider another very simple situation. We observe the exterior flower garden (full
of colors) through the closed and opened window consisting of 1 cm of regular glass. When
we look at the garden without the window itself in our path, we see many objects of different
colors. But when we close the window and look through the glass, we see the same garden
colors as we’ve seen without the glass.There was a significant environment with a refractive
index of 1.500 in the path of light. So the light with the plenty of colors was propagating in a
glass with a wavelength of Ag = A, / 1.500, but what we saw was A,. The wavelength gets
“restored” if we think in wavelengths physics description of reality. Nothing in physics can
“get restored”, everything that looks like it's restored is just the secondary, indirect variable.
What was the same was a FREQUENCY. The frequency carried the INFORMATION about
the quality of light, including the light’s spectral power distribution.

CONCLUSION

We saw in two experiments that the wavelength doesn’t describe physical properties of light
directly, because it changes in environments. The entire path between the object and the



sight tool (the eye) was fully composed of the environment with a refractive index much
larger than the one that is in a vacuum, but we saw the object in colors identical to those
seen when observing the object via air (close to a vacuum). We found out that we may group
environments (the eye consists of many parts) and still the physics behind light propagation
and sight applies when we work with the information about the light based on the frequency
and not the wavelength.

Spectral analysis usually happens when we want to measure qualities of some light source.
We measure bulbs, LEDs, sometimes we measure simply the daylight. A typical environment
is space (air) close to a vacuum and in a vacuum the calculation between the wavelength
and the frequency is direct and easy to calculate. But in reality we live in some sort of “steam
of three states of matter” (very low levels of ice, water and steam in the air), and even on a
short distance this water (and other chemical elements) in the air distorts the vision very
significantly. To explain what exactly happens in our difficult reality, we cannot describe the
reality using indirect physical quantity, which wavelength is. There’s a one-direction causality
between light frequency and wavelength, wavelength in different environments depends on
frequency, but frequency does not depend on wavelength (because environments change);
wavelength is just our tool to get to the frequency. All calculations and measurements of
qualities point to frequencies of the light spectrum, while the measurement/calculation itself
has an assumption, that sets some well-defined environment for such
measurement/calculation, letting us exchange frequency with wavelength freely. We
calculate the frequency as a consequence and not as a cause. This is wrong. We should not
use wavelengths and nanometers in spectral charts and the range of visible light
determination in electromagnetic field types, as they are indirect information depending on
the environment and not the direct information based on frequency, the real bearer of
information about the qualities of light.

The most important thing that made me write this article is that light in a wave model is a
very fast thing, and if we look everywhere at wavelengths, we don’t intuitively notice that
more is not more in such information sources. As the frequency grows, the wavelength
decreases. So we immediately don’t see that the more frequency, the faster the light is (light
has 2+ speeds, the propagation speed of light and at least one frequency, where frequency
is frequently referred to for simplicity as a speed).

There’s nothing really new in this article, but we should consider a few things in everyday
physics and classical physics publications simply old.
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All resources are from the public domain via anonymous parts of the 2024-2025 internet, or
their authors don’t want to be cited.

Note: Light has an acceleration of propagation; this acceleration is always equal to zero.

Note 2: In this article, we discussed causality between wavelength and frequency of the

wave model of visible light. This model is used as a practical simplification of a model based
on quantum physics. Nevertheless, wave modeling is by no means as simple as considering
just a single basic wave (such as a sinusoidal wave on a plane surface in 3D). The behavior



of light waves is far more complex. | hope | didn’t make a statement that is in contradiction
with quantum physics.
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UVOD

KdyZ jsem se poprvé zabyval kolorimetrii a spektralni analyzou viditelného svétla, nabyl
jsem dojmu, Ze néco neni v pofadku (do té miry, Ze tato oblast védy a technologie neni pro
mé). Kazdy zdroj, se kterym jsem se setkal a ktery pracoval se spektralnim vykonovym
rozlozenim jako s méfitkem vlastnosti viditelného svétla, pouzival na ose x dvourozmérného
spektralniho grafu vinovou délku — nanometry. Vime, Ze vinova délka zavisi na rychlosti
svétla (s pfihlédnutim k indexu lomu prostfedi) a frekvenci. Tento vztah je v jednom prostiedi
velmi jednoduchy. Funguje podle rovnice
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kde A (lambda) je vinova délka, c je rychlost svétla ve vakuu, n je index lomu prostiedi a f je
frekvence. Néktefi védci a technici mohou tvrdit, Ze nezalezi na tom, zda na osu x
spektralniho grafu umistime vinovou délku nebo frekvenci spektralniho rozloZeni. Dovolte mi
ukazat, Ze na tom ZALEZI.

EXPERIMENTY

Provedeme dva velice jednoduché experimenty. Pro Ucely téchto experimenti budeme
pfiblizné uvazovat index lomu vody jako 1,333, index lomu skla jako 1,500 a index lomu
vzduchu jako 1,000 (coz odpovida vakuu). Jako zdroj svétla pouzijeme odraz denniho svétla
od bézného plastového bazénu, ktery ma dominantni frekvenci 638 THz (470 nm), tedy
jednoduSe modrou barvu. Jako ,zahradu® ve druhém experimentu pouZijeme svétlo s
frekvencemi od 385 THz do 789 THz, coz je rozsah viditelného svétla (780 nm az 380 nm —
vSimnéte si, Ze hodnoty rostou v opacném sméru).

1) Plavec bez bryli

Ovérme vlastnosti naSeho méficiho nastroje — oka. Pfedstavme si plavce v modrém bazénu,
ktery nepouziva plavecké bryle. Takovy plavec se mize nachazet ve dvou situacich — nad
vodou nebo ve vodé. V okamziku, kdy se plavec diva na povrch bazénu nad vodou, svétlo
se Sifi z povrchu bazénu k oku pfes vzduch, tedy prostfedim s indexem lomu 1. Plavec
vnima bazén jako 638 THz (470 nm) svétlo, tedy modry. Nyni se plavec ponofi do vody a
diva se na podvodni povrch bazénu pres prostiedi s indexem lomu 1,333. Svétlo vychazejici
z povrchu bazénu ma opét priblizné 638 THz (470 nm) (modrou barvu, jak jsme ovéfili nad
vodou). Svétlo nyni prochazi riznymi prostfedimi a ve vodé ma vinovou délku pfiblizné 470
nm /1,333 = 353 nm. Toto svétlo by nebylo ve vakuu viditelné, protoze by tato vinova délka
ve vakuu spadala do ultrafialové oblasti, ale plavec presto vidi MODRY bazén. To znamena,
Ze i kdyz svétlo cestuje prostfedim, kde jsou viny kratSi, plavec vidi stejnou barvu pod vodou
i nad vodou. VInova délka mezi objektem a okem se méni, ale vnimana kvalita svétla
zustava stejna. Proto je to frekvence, nikoliv vinova délka, ktera nese kvalitu a vlastnosti
svétla!
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Tento experiment ukazuje, ze nemizeme oklamat nase oko tim, Ze ho umistime do prostfedi
s jinym indexem lomu. Proces vidéni (transformace fyzikalni reality na informaci, pfedevsim
o intenzité a barvé) probiha uvniti oka a receptory se nachazeji v dobfe definovaném
prostfedi, kde nezaleZi na tom, zda pocitdme frekvenci z vinové délky nebo vinovou délku z
frekvence. Dilezité je seskupovani prostfedi, nikoli samotné receptory. Pokud seskupime
vodu uvnitf oka s optickou ¢asti oka a s urditou ¢asti prostfedi mimo oko, mizeme
prepocitat vykonové rozlozeni vinovych délek jednotlivych prostfedi z vykonového rozlozeni
frekvenci pomoci indexti lomu a mame k tomu k dispozici konstantni frekvenéni spektrum.

Pro uplné ovéfeni tohoto principu je mozné zahrnout pohled ze vzduchu do vody a nasledné
na hladinu bazénu, stejné jako pohled z vody do vzduchu a poté na hladinu bazénu.
V$echna tato pozorovani ukazuji MODRY bazén, jehoZ barva nezavisi na lomu, odrazu,
polarizaci ani na celém vodnim prostfedi mezi nasim zrakovym organem a hladinou.

2) Realita za sklem

Nyni zvazme dalSi velmi jednoduchou situaci. Pozorujeme venkovni kvétinovou zahradu
(plnou barev) skrz zaviené a oteviené okno sloZzené z béZzného skla tloustky 1 cm. Kdyz se
divdme na zahradu bez pfitomnosti okna v nasi cesté, vidime mnoho objekt(l rGznych barev.
Kdyz zavfeme okno a podivame se skrz sklo, vidime stejné barvy zahrady, jaké jsme vidéli
beze skla. V cesté svétla bylo vyznamné prostfedi s indexem lomu 1,500. Svétlo s mnoha
barvami se tedy Sifilo sklem s vinovou délkou Ag = A, / 1,500, ale to, co jsme vidéli, bylo A,.
Pokud bychom popisovali realitu fyziky pouze vinovou délkou, mohli bychom Fict, Ze se
vinova délka "obnovila". Ve fyzice se vSak nic nemuze "obnovit", vSe, co vypada jako
obnovené, je pouze sekundarni, nepfima proménna. Co zlstalo stejné, byla FREKVENCE.
Frekvence nesla INFORMACI o kvalité svétla, v€etné spektralniho vykonového rozlozeni
svétla.

ZAVER

Ve dvou experimentech jsme vidéli, ze vinova délka pfimo nepopisuje fyzikalni viastnosti
svétla, protoze se méni v riznych prostfedich. Cela draha mezi objektem a zrakovym
nastrojem (okem) byla slozena z prostfedi s indexem lomu mnohem vétSim nez ve vakuu,
ale objekt jsme vidéli ve stejnych barvach jako pfi pozorovani pfes vzduch (blizko vakua).
Zjistili jsme, Ze muzeme seskupovat prostiedi (i oko se sklada z mnoha ¢asti) a presto plati
fyzika Sifeni svétla a vidéni, pokud pracujeme s informaci o svétle na zakladé frekvence, a
nikoliv vinové délky.

Spektralni analyza se obvykle provadi, kdyz chceme méfit vlastnosti néjakého svételného
zdroje. Méfime Zarovky, LED diody, nékdy jednoduse denni svétlo. Typické prostiedi je
prostor (vzduch) blizky vakuu a ve vakuu je vypoc€et mezi vinovou délkou a frekvenci pfimy a
snadno proveditelny. Ve skuteCnosti vSak zijeme v jakési "pare tfi skupenstvi hmoty" (velmi
nizké mnozstvi ledu, vody a pary ve vzduchu) a i na kratké vzdalenosti tato voda (a dalsi
chemické prvky) ve vzduchu vyrazné zkresluje vidéni. Abychom presné vysvétlili, co se déje



v nasi slozité realit€, nemuzeme popisovat realitu pomoci nepfimé fyzikalni veli€iny, kterou
je vinova délka. Mezi frekvenci svétla a vinovou délkou existuje jednosmérna kauzalita —
vinova délka v rznych prostfedich zavisi na frekvenci, ale frekvence nezavisi na vinové
délce (protoze se prostfedi méni). VIinova délka je pouze nastrojem k ziskani frekvence.
VSechny vypoclty a méfeni vlastnosti svétla ukazuji na frekvenci svételného spektra, zatimco
samotné méfeni nebo vypocet pfedpoklada urité dobfe definované prostredi pro takové
méreni/vypocet, diky kterému je mozné zaménovat frekvenci a vinovou délku. Frekvenci
pocitame jako dusledek, nikoli jako pfi€inu. To je Spatné. Neméli bychom pouzivat vinové
délky a nanometry ve spektralnich grafech a pfi ur€ovani rozsahu viditelného svétla v
jednotlivych typech elektromagnetickych poli, protoze pfedstavuji nepfimou informaci
zavislou na prostredi, a nikoli pfimou informaci zaloZzenou na frekvenci, skute€ném nositeli
informaci o vlastnostech svétla.

vinovém modelu velmi rychlé, a pokud se vSude divame pouze na vinové délky, intuitivné si
neuvédomime, Ze v takovych informacnich zdrojich vice neznamena vice. Jak frekvence
roste, vinova délka se zmenSuje. Takze okamzité nevidime, ze ¢im vysSi je frekvence, tim
rychlejsi je svétlo (svétlo ma vice nez jednu rychlost — rychlost Sifeni svétla a alespori jednu
frekvenci, kde se frekvence Casto zjednoduSené oznacuje jako rychlost).

V tomto €lanku neni nic skute€né& nového, ale nékteré véci v kazdodenni fyzice a klasickych
fyzikalnich publikacich bychom méli zacit povazovat za zastaralé.

Cenék Svoboda

VSechny zdroje pochazeji z public domain prostfednictvim anonymnich €asti internetu z let
2024-2025 a/nebo jejich autofi nechtéji byt citovani.

Poznamka: Svétlo ma akceleraci (zrychleni) svého Sifeni, akcelerace je vzdy rovna nule.

Poznamka 2: V tomto ¢lanku jsme diskutovali kauzalitu mezi vinovou délkou a frekvenci

vinového modelu viditeIného svétla. Tento model je pouzivan jako praktické zjednoduseni
modelu zalozeného na kvantové fyzice. | pfes to vSak neni vinové modelovani ani zdaleka
tak jednoduché, jako kdyz se uvaZzuje kupfikladu pouze jedna jednoducha vina (napfiklad

neuved| zadné tvrzeni, které by bylo v rozporu s kvantovou fyzikou.
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