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1. INTRODUCTION 

We will pay attention to the geometry of ozone molecule consisting of three oxygen atomswhich 

express two kinds of mutual distance: the shorter𝑓𝑟𝑜𝑚 𝑂+𝑡𝑜 𝑂−and the longer one𝑓𝑟𝑜𝑚 𝑂−𝑡𝑜 𝑂− as 

shown in Figure 1: 

 

Figure1. The ozone molecule 

Applying data from reference [1] and taking into account wave restrictions the exact geometry on the 

double surface should be found with the help of key formulasthat relate the length on the elliptic 

surface 𝑛to the length on the average elliptic-hyperbolic surface 𝑠(𝑛) as follows[2]: 

𝑠 𝑛 = 𝑛
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As well as the length on the elliptic surface 𝑛to the length on thehyperbolic surface ℎ(𝑛)as follows[3]: 

ℎ 𝑛 = 𝑛 2 1 +
𝜋2

𝑛2
− 1 .                                                                                                                                                  2  

2. SUBTLE BONDING BETWEEN OXYGEN ATOM 𝑶+
AND OXYGENATOM 𝑶−IN OZONE 

MOLECULE𝑶𝟑 

The shorter distance𝑑𝑂+𝑂− 𝑖𝑛  𝑂3

𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 measured between the oxygen atom 𝑂+and the oxygen atom 𝑂− in the 

ozone molecule𝑂3is long127.80 𝑝𝑚 = 52.673  𝜆𝑒[1].The 𝜋times longer orbit of𝑠𝑂+𝑂− 𝑖𝑛  𝑂3

𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 =

165,476 𝜆𝑒  is close to the geometrically unstableorbit 𝑠(165.5 𝜆𝑒) = 165.560 𝜆𝑒 .(1)But the doubled 

value 2𝑠𝑂+𝑂− 𝑖𝑛  𝑂3

𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 = 330.952 𝜆𝑒 is close to the geometrically stable orbit 𝑠(331 𝜆𝑒) =

331.015 𝜆𝑒(1). So, it shows that the stable subtle bonding orbit 𝑂+𝑂−between oxygen atom 𝑂+and 

oxygen atom 𝑂−in ozone molecule 𝑂3is formed. 

3. SUBTLE ANTI-BONDING ORBITS BETWEEN OXYGEN ATOM 𝑶+
AND OXYGEN ATOM 𝑶−IN 

OZONE MOLECULE𝑶𝟑 

The stable doubled subtle bonding orbit between oxygen atoms of elliptic length 2𝑛𝑂+𝑂− = 331𝜆𝑒can 

be equally divided to two unstable doubled anti-bonding orbits of elliptic length  2𝑛𝑂+ = 2𝑛𝑂− =
165.5 𝜆𝑒 . But they can bypass the geometric instability by yin yang trick [3] where the electron wave 
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retreats to an adjacent orbit before annihilating in the native orbit.We just have to take into account 

that subtle anti-bonding orbits are energetically less favourable than is the bonding orbit so the input 

of energy is needed for their formation[4]: 

∆𝐸𝑓𝑜𝑟𝑚𝑖𝑛𝑔
𝑎𝑛𝑡𝑖 −𝑏𝑜𝑛𝑑𝑖𝑛𝑔

= 𝑅𝑦.𝛼−1  −
1
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Where in our case 𝑛𝑂+𝑂− = 165.5 𝜆𝑒 is available. Then applying 𝑅𝑦 = 13.605 693 009 𝑒𝑉 as well as  

𝛼−1 = 137.035 999 146  and inserting needed data the next result is given: 

∆𝐸𝑓𝑜𝑟𝑚𝑖𝑛𝑔
𝑎𝑛𝑡𝑖 −𝑏𝑜𝑛𝑑𝑖𝑛𝑔

= 0,0121 508 𝑒𝑉.                                                                                                                                     3𝑏  

Energy 0.012 eV allows permutation of oxygen atoms in ozone.[5] 

4. SUBTLE BONDING BETWEEN TWO OXYGEN ATOMS 𝑶− IN OZONE MOLECULE 𝑶𝟑 

The longerdistance 𝑑𝑂−𝑂− 𝑖𝑛  𝑂3

𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 measured between two oxygen atoms𝑂−in the ozone molecule 𝑂3is 

long 217.70 𝑝𝑚 = 89.725 𝜆𝑒  [1].The 𝜋times longer orbit of𝑠𝑂−𝑂− 𝑖𝑛  𝑂3

𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 = 281.879 𝜆𝑒is nearbythe 

geometrically unstable orbit𝑠(281.5 𝜆𝑒) = 281.518 𝜆𝑒. (1)Andthe doubled value 2𝑠𝑂−𝑂− 𝑖𝑛  𝑂3

𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 =

563,757 𝜆𝑒 is also nearby the geometrically unstable orbit𝑠(563.5𝜆𝑒)=563.509 𝜆𝑒.(1) So, it shows 

that the stable subtle bonding orbit  𝑂−𝑂−between two oxygen atoms𝑂−in ozone molecule 𝑂3 is not 

formed. 

5. SUBTLE ANTI-BONDING ORBITS BETWEEN OXYGEN ATOMS 𝑶− IN OZONE MOLECULE 𝑶𝟑 

The unstable doubled subtle bonding orbit between oxygen atoms of elliptic length 2𝑛𝑂−𝑂− =
563.5𝜆𝑒can be equally divided to two unstable doubled anti-bonding orbits of elliptic length 2𝑛𝑂− =
2𝑛𝑂− = 281.75 𝜆𝑒 . They can bypass the geometric instability by yin yang trick [3]where the electron 

wave retreats to an adjacent orbit before annihilating in the native orbit. We just have to take into 

account that subtle anti-bonding orbits are energetically less favourable than is the bonding orbit so 

the input of energy is needed for their formation[4]: 

∆𝐸𝑓𝑜𝑟𝑚𝑖𝑛𝑔
𝑎𝑛𝑡𝑖 −𝑏𝑜𝑛𝑑𝑖𝑛𝑔

= 𝑅𝑦.𝛼−1  −
1
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𝑛𝑂−𝑂−

2
 

+
1

𝑠 𝑛𝑂−𝑂− 

2
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Where in our case 𝑛𝑂−𝑂− = 281.75 𝜆𝑒 is available. Then applying 𝑅𝑦 = 13.605 693 009 𝑒𝑉 as well 

as  𝛼−1 = 137.035 999 146  and inserting needed data the next result is given: 

∆𝐸𝑓𝑜𝑟𝑚𝑖𝑛𝑔
𝑎𝑛𝑡𝑖 −𝑏𝑜𝑛𝑑𝑖𝑛𝑔

= 0,002 466 307𝑒𝑉 = 0,0025 𝑒𝑉.                                                                                                       4𝑏  

Thefrequency equivalent of the above energyyields596 GHz andozone has absorption peaks in this 

frequency range. [6] 

6. THE EXACT GEOMETRY OF OZONE MOLECULE 

Respecting present theoretical approach an exact geometry of ozone molecule can be offeredon the 

chosen basis. The results are collected in Table1. 

Table1. Exact values of oxygen orbit lengths and angle between oxygen atoms in ozone molecule on different 

surfaces 

Ellipticorbit length Averageelliptic-hyperbolic orbit 

length 

Hyperbolicorbit length 

𝑛𝑂+𝑂− = 165.𝟓𝟎 𝜆𝑒  s 𝑛𝑂+𝑂− = 165.𝟓𝟐9 809 𝜆𝑒  h 𝑛𝑂+𝑂− = 165,𝟓𝟓9 630 𝜆𝑒  

𝑛𝑂−𝑂− = 281.𝟕𝟓 𝜆𝑒  s 𝑛𝑂−𝑂− = 281.𝟕𝟔7 513 𝜆𝑒  ℎ 𝑛𝑂−𝑂− = 281,𝟕𝟖5 029 𝜆𝑒  

Ellipticangle Average elliptic-hyperbolic angle Hyperbolic angle 

𝜑𝑂−𝑂+𝑂− = 116,𝟔𝟖6 705° 𝜑𝑂−𝑂+𝑂− = 116,𝟔𝟔4 789° 𝜑𝑂−𝑂+𝑂− = 116,𝟔𝟒2 877° 

Curved distances are given with the help of equations (1),(2), and angles using cosine rule (5) 

𝑐𝑜𝑠𝜑𝑂−𝑂+𝑂− = 1 −
1

2
 
 𝑂−𝑂− 

 𝑂+𝑂− 
 

2
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Differences in geometry with respect to the applied surface are noticeable to the second decimal 

place. 

7. CONCLUSION 

There is no exact geometry in general. As long as two geometries are available we can talk only about 

exact values on the elliptic or hyperbolic and consequently average elliptic – hyperbolic surface. 

DEDICATION 

To ozone as the umbrella of the Earth 

 

Figure2. The umbrella of the Earth 

REFERENCES 

[1] CCCBDB listing of experimental geometry data page 2 (nist.gov). Retrieved November 2023 

[2] Špringer J. Double Surface and Fine Structure, Progress in Physics, 2013, v. 2, 105-106 

[3]ŠpringerJ. Friction on Double Surface,InternationalJournalofAdvancedResearch in PhysicalScience 

(IJARPS), Volume 4, Issue 3, March 2017, 1-3 

[4]JanezŠpringer (2023) “Subtle Anti-bonding Orbits of Methane (Yin Yang Trick) “ International Journal of 

Advanced Research in Physical Science (IJARPS) 10(11), pp.12-15, 2023 

[5]PPT - Minimum EnergyPathfor O 3 → O 2 + O PowerPoint Presentation - ID:9198070 (slideserve.com). 

Retrieved November 2023 

[6]Arnaud Cuissetet al. Terahertz Rotational Spectroscopy of Greenhouse Gases Using Long Interaction Path-

Lengths.AppliedSciences,11(3):1229,January 2021 

 

Citation:Janez Špringer (2023) “Geometry of Ozone Molecule “ International Journal of Advanced 

Research in Physical Science (IJARPS) 10(12), pp.1-3, 2023. 

Copyright: © 2023 Authors, This is an open-access article distributed under the terms of the Creative 

Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 

provided the original author and source are credited. 

 

 

 

 

https://cccbdb.nist.gov/expgeom2.asp?casno=14523989&charge=0
https://www.slideserve.com/donaldhudson/minimum-energy-path-for-o-3-o-2-o-powerpoint-ppt-presentation

