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1. INTRODUCTION 

The speed at zero kinetic energy in Heraclitean dynamics - expressed as F = dp/dt + d(k/p)/dt - is the 

subject of interest of this paper. 

2. HERACLITEAN DYNAMICS 

Relativistic mass and ground mass are implicitly related as follows [1]: 

𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐
2 𝑐2𝑎2 = 𝑒

𝑚𝑔𝑟𝑜𝑢𝑛𝑑
2 𝑐2−𝑘(1−𝑙𝑛𝑘)+𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐

2 𝑐2(𝑎2−1)

𝑘 .                                                                    (1) 

Where k is the dynamics constant, c is the speed of light and a =v/c is the relative speed of a particle 

which possesses the ground mass 𝑚𝑔𝑟𝑜𝑢𝑛𝑑  and according to its speed and inverse speed manifests the 

relativistic mass 𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐. 

3. ZERO KINETIC ENERGY 

Particles with equal ground mass and relativistic mass are by definition without kinetic energy: 

𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐 = 𝑚𝑔𝑟𝑜𝑢𝑛𝑑 ,    𝑊𝑘 = 0.                                                                                                                   (2) 

It happens when 

𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐
2 𝑐2𝑎2 = 𝑚𝑔𝑟𝑜𝑢𝑛𝑑

2 𝑐2𝑎2 = 𝑘, 𝑊𝑘 = 0.                                                                                   (3) 

Since applying the equation (1) holds: 

𝑘 = 𝑒
𝑚𝑔𝑟𝑜𝑢𝑛𝑑

2 𝑐2−𝑘(1−𝑙𝑛𝑘)+𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐
2 𝑐2(𝑎2−1)

𝑘 .                                                                                              (4𝑎) 

𝑙𝑛𝑘 =
𝑚𝑔𝑟𝑜𝑢𝑛𝑑

2 𝑐2 − 𝑘(1 − 𝑙𝑛𝑘) + 𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐
2 𝑐2(𝑎2 − 1)

𝑘
.                                                                   (4𝑏) 

𝑘𝑙𝑛𝑘 = 𝑚𝑔𝑟𝑜𝑢𝑛𝑑
2 𝑐2 − 𝑘(1 − 𝑙𝑛𝑘) + 𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐

2 𝑐2(𝑎2 − 1).                                                                  (4𝑐) 

𝑘𝑙𝑛𝑘 = 𝑚𝑔𝑟𝑜𝑢𝑛𝑑
2 𝑐2 − 𝑘 + 𝑘𝑙𝑛𝑘 + 𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐

2 𝑐2𝑎2 − 𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐
2 𝑐2.                                                (4𝑑) 

𝑘𝑙𝑛𝑘 = 𝑚𝑔𝑟𝑜𝑢𝑛𝑑
2 𝑐2 − 𝑘 + 𝑘𝑙𝑛𝑘 + 𝑘 − 𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐

2 𝑐2.                                                                              (4𝑒) 

𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐
2 𝑐2 = 𝑚𝑔𝑟𝑜𝑢𝑛𝑑

2 𝑐2.                                                                                                                           (4𝑓) 

And 

𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐 = 𝑚𝑔𝑟𝑜𝑢𝑛𝑑 .                                                                                                                                   (4𝑔) 

*Corresponding Author: Janez Špringer, Cankarjeva cesta 2, 9250 Gornja Radgona, Slovenia, EU 
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4. APPROXIMATE APPROACH 

Applying the approximate relation 𝑒𝑥 ≈ 𝑥 + 1 the equation (1) takes explicit form (See appendix): 

𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐
2 𝑐2 ≈

𝑚𝑔𝑟𝑜𝑢𝑛𝑑
2 𝑐2 + 𝑘 𝑙𝑛𝑘

𝑎2𝑘 − 𝑎2 + 1
.                                                                                                             (5) 

Becoming at zero kinetic energy: 

𝑚𝑔𝑟𝑜𝑢𝑛𝑑
2 𝑐2 ≈

𝑚𝑔𝑟𝑜𝑢𝑛𝑑
2 𝑐2 + 𝑘 𝑙𝑛𝑘

𝑎2𝑘 − 𝑎2 + 1
.                                                                                                                (5𝑎) 

And by rearranging: 

𝑚𝑔𝑟𝑜𝑢𝑛𝑑
2 𝑐2𝑎2 ≈ −𝑘 𝑙𝑛𝑘.                                                                                                                                   (5𝑏) 

That is according to (3) missed result for the −𝑙𝑛𝑘 factor. 

It is meaningless only in Einsteinian dynamics which is hyponym of Heraclitean dynamics where 𝑘 =
0 and consequently 𝑣 = 0 for any 𝑚𝑔𝑟𝑜𝑢𝑛𝑑 without kinetic energy. 

5. CALCULATION OF SPEED AT ZERO KINETIC ENERGY 

For the calculation the speed at zero kinetic energy in the Heraclitean dynamics the exact equation (1) 

should be used. Or just the definition of ground momentum has to be applied: 

𝑚𝑔𝑟𝑜𝑢𝑛𝑑
2 𝑣𝑔𝑟𝑜𝑢𝑛𝑑

2 = 𝑘.                                                                                                                                           (6) 

In the case of the ordinary matter the dynamics constant k is proposed to equal the product of Planck 

constant h and speed of light c [1]:  

𝑘 = ℎ 𝑐.                                                                                                                                                                    (7) 

And when zero kinetic energy belongs to untouchable mass 𝑚𝑢𝑛𝑡𝑜𝑢𝑐ℎ𝑎𝑏𝑙𝑒 = √
ℎ

𝑐
 [2] the considered 

speed is luminal (v = c) since (6): 

(√
ℎ

𝑐
)

2

𝑐2 = ℎ𝑐.                                                                                                                                                    (8) 

6. CONCLUSION 

Respecting the Heraclitean dynamics we do not need to stand still. It is quite enough to calm down in 

the world we belong to. 

DEDICATION 

To my granddaughter Noemi for her first birthday and to holidays on the Slovenian coast in 2022 

 

Figure1. Slovenian coast between Izola and Koper [3] 
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APPENDIX 

𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐
2 𝑐2𝑎2 = 𝑒

𝑚𝑔𝑟𝑜𝑢𝑛𝑑
2 𝑐2−𝑘(1−𝑙𝑛𝑘)+𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐

2 𝑐2(𝑎2−1)

𝑘 .                                                                                        (𝑎) 

𝑦 = 𝑒𝑥 ≈ 1 + 𝑥.                                                                                                                                                                        (𝑏) 

𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐
2 𝑐2𝑎2 ≈ 1 +

𝑚𝑔𝑟𝑜𝑢𝑛𝑑
2 𝑐2−𝑘(1−𝑙𝑛𝑘)+𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐

2 𝑐2(𝑎2−1)

𝑘
.                                                                                   (𝑐)  

𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐
2 𝑐2𝑎2 −

𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐
2 𝑐2(𝑎2 − 1)

𝑘
≈ 1 +

𝑚𝑔𝑟𝑜𝑢𝑛𝑑
2 𝑐2 − 𝑘(1 − 𝑙𝑛𝑘)

𝑘
.                                                         (𝑑) 

𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐
2 𝑐2 (𝑎2 −

(𝑎2 − 1)

𝑘
) ≈ 1 +

𝑚𝑔𝑟𝑜𝑢𝑛𝑑
2 𝑐2 − 𝑘(1 − 𝑙𝑛𝑘)

𝑘
.                                                                              (𝑒) 

𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐
2 𝑐2 (

𝑎2𝑘 − (𝑎2 − 1)

𝑘
) ≈

𝑘 + 𝑚𝑔𝑟𝑜𝑢𝑛𝑑
2 𝑐2 − 𝑘 + 𝑘 𝑙𝑛𝑘

𝑘
.                                                                              (𝑓) 

𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐
2 𝑐2(𝑎2𝑘 − (𝑎2 − 1)) ≈ 𝑚𝑔𝑟𝑜𝑢𝑛𝑑

2 𝑐2 + 𝑘 𝑙𝑛𝑘.                                                                                                (𝑔) 

𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐
2 𝑐2 ≈

𝑚𝑔𝑟𝑜𝑢𝑛𝑑
2 𝑐2 + 𝑘 𝑙𝑛𝑘

𝑎2𝑘 − (𝑎2 − 1)
.                                                                                                                                 (ℎ) 

𝑚𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑖𝑠𝑡𝑖𝑐
2 𝑐2 ≈

𝑚𝑔𝑟𝑜𝑢𝑛𝑑
2 𝑐2 + 𝑘 𝑙𝑛𝑘

𝑎2𝑘 − 𝑎2 + 1
.                                                                                                                                  (𝑖) 
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