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Abstract: Human genome (HG) is a set of hereditary materials in cells. HG is found in deoxyribonucleic acid (DNA) 

molecules in the nucleus and mitochondria of a cell. DNA feature different resonance frequencies to which the 

genome reacts, and these frequencies coincide with the absorption frequencies in the infrared region. Natural sources 

of radiation with the same resonant frequencies are available, such as greenhouse gases (GG) The power of re-

emission of GG is calculated at a fixed frequency at maximum intensity, and, as a rule, it matches with the total 

radiation power of the corresponding human organ (HO). The interaction of GG with HO is likely due to the 

greenhouse effect, and it can be carried out directly through the membrane of certain skin cells. Through this channel, 

resonance is possible, thus affecting gene activity. 
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1 Introduction 

The environmental state is a serious concern primarily because of its impact on people’s health. The 
problem of human exposure to surrounding sources of optical radiation, artificial and natural, is of great 
interest (e.g. Chirkova 1992, Gvozdenko et al. 2011, Oktyabrskiy 2017a, 2017b). This study aims to develop 
a model in accordance with the influence of natural resources on human genetic activity and, consequently, 
on people. 

Human genome (HG) is a set of hereditary materials in cells. HG is found in deoxyribonucleic acid 
(DNA) molecules in the nucleus and mitochondria of a cell (hereinafter human cell components or HCC), 
so it is called nuclear and mitochondrial DNA. In the work of Chirkova (1992), DNA feature different linear 
dimensions and thus different resonance frequencies to which the genome reacts. In the work of Dr. 
Timchenko et al. (2017), the frequencies in the infrared region (IR) coincide with the absorption frequencies 
of DNA. The question is whether natural sources of radiation with the same resonant frequencies exist in 
the nature surrounding humans.  

We note that the greenhouse effect (GE) takes place in this area, so we examine this phenomenon 
closely. Nitrogen (N2) and oxygen (O2) are the main components of the Earth’s atmosphere (making up 78% 
and 21% of its volume, respectively) (Rabinovich and Khazov 1978). The classification of point symmetry 
groups indicates that these diatomic molecules belong to the D∞h group, that is, they have a centre of 
symmetry. The symmetry of the equilibrium configuration of the molecule is preserved under the reflection 
operation (called inversion). Therefore, these molecules do not have a dipole moment, which does not 
emerge when the molecules vibrate and rotate. Consequently, molecules are characterised by an absence of 
infrared absorption and emission.  
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A different situation is observed for water vapour (GWV), carbon dioxide molecules (GDC) and ozone 
(GO). GWV and GO belong to the C2v point symmetry groups, meaning they have a dipole moment and 
vibrational–rotational spectrum. GDC belongs to the D∞h point symmetry group. Table 1 lists these 
molecules and their corresponding active mode frequencies, symmetry types and types of bands in IR 
absorption and emission. Contrary to the molecules of water and ozone, the carbon dioxide molecule has a 
centre of symmetry. The dipole moment occurs, thereby generating spectra under doubly degenerate 
deformation (v2) vibrations with Еu symmetries. Е indicates doubly degenerate vibrations, and u represents 
the sign reversal of the displacement of atoms from their equilibrium positions (for the vibration under 
consideration) under inversion. 
Table 1. Active modes of molecules and their symmetry and types of bands in IR absorption and emission 

Molecule Types of bands 
Vibration 

Fundamental tone Symmetry type 
GWV P, R v2 (010) A1 
GO P, R v1 (100) A1 

GDC P, Q, R v2 (010) Еu 
For GWV and GO, A and 1 indicate the symmetry of the displacement of atoms from their equilibrium 

position (for the vibration under consideration) relative to the second-order symmetry axis (i.e. for a 180º 
turn). The type of symmetry of the strip is determined by how the dipole moment is directed with respect 
to the axis of symmetry of the molecule. It coincides with the axis in parallel bands and is perpendicular to 
the dipole moment in perpendicular bands. The first case includes the symmetric deformation vibrations 
(010), water vapour with A1 symmetry and symmetric valence oscillations of ozone (100). The observed 
(Borisov 2011) parallel bands (branches P and R) are mentioned in Table 1. The last case occurs for the 
deformation oscillation (010) of GDC with a symmetry of Еu. Therefore, the vibrational–rotational 
spectrum of the three branches, namely, P, R and Q, exist. In general, the activity of oscillations in the IR 
absorption (emission) spectrum is determined by the difference in the amplitude of the matrix element of 
the dipole moment from zero (e.g. Elyashevich 2001). It is nonzero in the following two cases: 

1. The product of wave functions corresponding to the main and upper vibrational states (whose 
transition is considered) or the product of the types of symmetry of oscillations corresponding to these two 
states does not change the sign as well as the component of the dipole moment along the axis of the molecule 
in the main symmetry operation (rotation and inversion) for this point symmetry group. 

2. The product of the wave functions corresponding to the main and upper vibrational states or the 
product of the types of symmetry of oscillations corresponding to these two states changes its sign 
simultaneously with the component of the dipole moment along the axis of the molecule in the main 
symmetry operation. For example, the product of the symmetry type A1 of the basic vibrational state of the 
GWV and that of the vibrational state of the basic tone of the deformation oscillation also provides the 
symmetry A1, which does not change its sign in the main operation of point symmetry group C2. The same 
finding is obtained from the component of the dipole moment of the water molecule along its axis. Hence, 
the A1 symmetry oscillation is active. 

With regard to the percentage of these gases in the Earth’s atmosphere, Geologo-geograficheskoye i 
tekhno-ekologicheskoye obozreniye (n.d.) indicates that the change in relative humidity in the Earth’s 
atmosphere ranges between 6% and 85%. For example, the average annual relative humidity in St. 
Petersburg reaches 80% (Klimat Leningrada 1982), with 67% in the summer. For GDC, its percentage (by 
volume) is only 0.03% (Rabinovich and Khazov 1978). It varies only slightly during the year. For example, 
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for the entire 2013, the change was only 0.0004% (data from the National Oceanic and Atmospheric 
Administration, USA). However, despite the low content of carbon dioxide in the atmosphere, the optical 
thickness of the atmosphere (troposphere) should be considered. The intensity in accordance with the 
Lambert–Bouguer–Beer law depends exponentially on the thickness of the layer, which is approximately 
10 km in this case. Thus, GDC cannot be excluded. The same condition is applied to GO, although its 
content in the troposphere is less than 0.0001% of the total volume (The concentration of ozone in the 
atmosphere n.d.). In natural conditions, the ozone is smelled in places with abundant oxygen, such as in the 
forest and near the sea or waterfall (Ozonation n.d.). Although significant concentrations of ozone anthropo-
technogenic proishozheniya is observed in larger cities (Natural chemical composition of atmospheric 
ozone n.d.), the air pollution is serious, and strong scattering (Suspended particles n.d.) of the radiation of 
the Earth and GO occurs. As a result of the contamination of the transparency window of the atmosphere, 
the influence of GO on humans is minimal.  

The main natural sources in the considered IR region are greenhouse gases (GG), namely, GWV, GDC 
and GO. The traditional term GG is used here, although the Earth’s atmosphere does not act as a greenhouse 
(Oktyabrskiy 2016). Moreover, terms, such as GE and GG are purely symbolic. We use the term GG to 
refer to atmospheric gases, which radiate absorbed thermal emission from the Earth. 

The following conclusions can be drawn from the conducted analysis of the factors affecting the 
absorption and transmission of solar and terrestrial radiation by the atmosphere as well as from the 
aforementioned arguments. 

1. The average Planck solar radiation (6000 К) in the range visible and near-IR that reaches the surface 
of the Earth through the transparency window (Elyashevich 1938) is approximately 290 К. 

2. In turn, the Earth radiates heat into the atmosphere. 
3. The GG in the atmosphere absorbs the Earth’s thermal emission and radiates it in the outer space 

and to the Earth, where this energy is absorbed by the human body. 
We also compare GG emission power with the DNA emission power at the same frequencies. The 

radiation power of DNA is obtained from a well-known classical formula for dipole radiation in the 
quantum–mechanical consideration of the probability of spontaneous transition, such as in Elyashevich 
(2001). The corresponding power of re-emission in the case of GG was determined by multiplying the 
maximum power of re-emission in the model spectrum by a coefficient, which is equal to the ratio of the 
integral intensities of the actual spectrum and a similar spectrum according to the model representations 
(Oktyabrskiy 2017b). 

The model representations indicate that the results obtained using the formula of indirect 
measurements present errors (Belov et al. 1988), as shown in Table 2. The table indicates the frequency (F) 
of re-radiation of the absorbed thermal radiation of the Earth by GG, the resonant frequency of radiation of 
DNA as well as the resonant frequency of the maximum intensity of DNA in the IR absorption spectrum in 
brackets. The errors (∆F) in the last two cases were caused by the error of X-ray diffraction analysis in 
determining the corresponding linear dimensions at 5% (Markos and Mekonen 2017) and the half-width of 
the corresponding absorption bands. The total power (P) is emitted by all DNA with the amplitude of the 
dipole moment equal to 1015 D (Structural error analysis n.d.) per unit area, unit frequency interval and 
unit solid angle. The number of DNA molecules in HCC (Indonesia 2017, Kabanov and Komarov n.d.), the 
total number of cells in the corresponding organ, for example, in the liver 
(https://ru.wikipedia.org/wiki/Chromosome), and in a human organ in general 
(https://studfiles.net/Biologia_Metodichka_dok, www.gepatolog.com/o-pecheni/gepatocity/) (hereinafter 

https://ru.wikipedia.org/wiki/Chromosome
https://studfiles.net/Biologia_Metodichka_dok
http://www.gepatolog.com/o-pecheni/gepatocity/
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human organ or abbreviation HO), solid angle, the half width of the corresponding absorption bands and 
the average surface area of a person equal to approximately to 2 m2 are considered. The error ∆ power P of 
the re-emission of GG and the radiated power of HO are obtained (Characteristics and use of infrared 
detectors n.d., How much information it’s in human DNA n.d.). 

Table 2. Frequency of re-radiation by GG, DNA and their respective emission powers in the IR 

Within the limits of error for resonant frequencies in the IR region, the power of optical radiation from 
GG and that emitted by the corresponding HO are close. The maximum difference is less than the order of 
magnitude in the first case. Calculated by the formula for a blackbody (e.g., www.gepatolog.com/o-
pecheni/gepatocity/), the thermal power of a person at the frequencies of GG and HO is equal to or less 
than the corresponding powers in two or three times. 
2 Conclusions 

With the above findings as basis, we draw the following conclusions: 
1. The resonant frequencies of DNA, including the first overtone, in the IR region coincide with the 
frequencies of GG re-emission.  
2. The power of re-emission of GG at a fixed frequency at the maximum intensity coincides with 
the total power of HO radiation. The maximum difference is less than the order of magnitude. In 
addition, these values are equal to or greater than the corresponding power of human thermal radiation. 
3. The interaction of GG with HO is possible due to GE, and it can be carried out directly through 
certain channels. Examples of such channels are acupuncture points and the membrane of certain skin 
cells (Chirkova 1992). 
4. Owing to the proximity of the power of optical radiation incident on a person due to GG and 
emitted by HG at the same frequency, resonance is possible, thus affecting gene activity. 
5. Developing a technology to determine the resonance frequencies of monochromatic radiation to 
transmit the necessary energy to a sick HO through these channels is an urgent task for medical physics. 
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0.16-0.33 
(323K) 

0.01 
0.03-0.06 

II GDC 
Nuclear DNA of human cell 

667 
830 

(837) 

144 
42 

(27) 
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