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1. INTRODUCTION 

The subject of interest of this paper is to supplement the discussion about the inconsistency of time of 

matter in Heracletean dynamics as a consequence of the mass dependent wave time 𝑡𝑤𝑎𝑣𝑒 =
ℎ

𝑚𝑐2
[1]. 

2. THE WAVE TIME ON THE NON-EUCLIDEAN SPHERE AND EUCLIDEAN PLANE 

The geometric time can solve the inconsistency of time in Heracletean dynamics ensuring that the 

same time belongs to matter independently of its ground mass.[1] But at the finite sphere radius 

R[2]two possibilities are allowed for the vectorial time sum 𝑡𝑠𝑝ℎ𝑒𝑟𝑒⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑   of the real wave time 𝑡𝑤𝑎𝑣𝑒⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑  ⃑ and 

the imaginary wave time 𝑖𝑡𝑤𝑎𝑣𝑒⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑   of the same nominal value written as: 

𝑡𝑠𝑝ℎ𝑒𝑟𝑒⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑  ⃑ = 𝑡𝑤𝑎𝑣𝑒⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑  + 𝑖𝑡𝑤𝑎𝑣𝑒⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑  .                                                                                                                                    (1) 

A) On the elliptic sphere holds: 

cos
𝑡𝑒𝑙𝑙𝑖𝑝𝑡𝑖𝑐

𝑅
= cos

𝑡𝑤𝑎𝑣𝑒

𝑅
cos

𝑖𝑡𝑤𝑎𝑣𝑒

𝑅
.                                                                                                                  (2) 

Here the vectorial time sum 𝑡𝑒𝑙𝑙𝑖𝑝𝑡𝑖𝑐of both times (twave ,itwave) on the elliptic sphere is positive real. 

Since: 

𝑡𝑤𝑎𝑣𝑒
2 + (𝑖𝑡)𝑤𝑎𝑣𝑒

2 = 𝑡𝑒𝑢𝑐𝑙𝑖𝑑𝑒𝑎𝑛
2 = 0 < 𝑡𝑒𝑙𝑙𝑖𝑝𝑡𝑖𝑐

2 .                                                                                                                 (3𝑎) 

And consequently: 

𝑡𝑒𝑙𝑙𝑖𝑝𝑡𝑖𝑐 = 𝑥  𝑤ℎ𝑒𝑟𝑒 𝑥 ∈ ℝ+.                                                                                                                                               (3𝑏) 

The x-value depends on the sphere radius R. 

B) On the hyperbolic sphere holds: 

cosh
𝑡ℎ𝑦𝑝𝑒𝑟𝑏𝑜𝑙𝑖𝑐

𝑅
= cosh

𝑡𝑤𝑎𝑣𝑒

𝑅
cosh

𝑖𝑡𝑤𝑎𝑣𝑒

𝑅
.                                                                                                    (4) 

Here the vectorial time sum 𝑡ℎ𝑦𝑝𝑒𝑟𝑏𝑜𝑙𝑖𝑐  of both times (twave , itwave)  on the hyperbolic sphere is 

imaginary. Since: 

𝑡𝑤𝑎𝑣𝑒
2 + (𝑖𝑡)𝑤𝑎𝑣𝑒

2 = 𝑡𝑒𝑢𝑐𝑙𝑖𝑑𝑒𝑎𝑛
2 = 0 > 𝑡ℎ𝑦𝑝𝑒𝑟𝑏𝑜𝑙𝑖𝑐

2 .                                                                                                           (5𝑎) 

And consequently: 

𝑡ℎ𝑦𝑝𝑒𝑟𝑏𝑜𝑙𝑖𝑐 = 𝑖𝑥    𝑤ℎ𝑒𝑟𝑒 𝑥 ∈ ℝ.                                                                                                                      (5𝑏) 

The x-value depends on the sphere radius R. 

At the infinite sphere radius R both non-Euclidean spheres transform into Euclidean plane so holds: 

𝑡𝑤𝑎𝑣𝑒
2 + (𝑖𝑡)𝑤𝑎𝑣𝑒

2 = 𝑡𝑒𝑢𝑐𝑙𝑖𝑑𝑒𝑎𝑛
2 = 0.                                                                                                                                      (6) 
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And consequently  𝑡𝑒𝑢𝑐𝑙𝑒𝑑𝑒𝑎𝑛 = 0. 

3. THE CONSISTENT TIME 

It is plausible to propose that the existence of both non-Euclidean spheres is equally possible so the 

sphere wave time𝑡𝑠𝑝ℎ𝑒𝑟𝑒⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑  ⃑could be a vectorial sum of the elliptic wave time 𝑡𝑒𝑙𝑙𝑖𝑝𝑡𝑖𝑐⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑  and the hyperbolic 

wave time 𝑡ℎ𝑦𝑝𝑒𝑟𝑏𝑜𝑙𝑖𝑐⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑ ⃑⃑   on the Euclidean plane as follows: 

𝑡𝑠𝑝ℎ𝑒𝑟𝑒
2 = 𝑡𝑒𝑙𝑙𝑖𝑝𝑡𝑖𝑐

2 + 𝑡ℎ𝑦𝑝𝑒𝑟𝑏𝑜𝑙𝑖𝑐
2 .                                                                                                                                             (7) 

Applying the equation (2) and taking into account  𝑡𝑤𝑎𝑣𝑒 =
ℎ

𝑚𝑐2the elliptic wave time 𝑡𝑒𝑙𝑙𝑖𝑝𝑡𝑖𝑐is given: 

cos
𝑡𝑒𝑙𝑙𝑖𝑝𝑡𝑖𝑐

𝑅
= cos

ℎ

𝑚𝑐2

𝑅
cos

𝑖
ℎ

𝑚𝑐2

𝑅
.                                                                                                                                           (8) 

And applying the equation (4) and taking into account 𝑡𝑤𝑎𝑣𝑒 =
ℎ

𝑚𝑐2  the hyperbolic wave time 

𝑡ℎ𝑦𝑝𝑒𝑟𝑏𝑜𝑙𝑖𝑐is given: 

cosh
𝑡ℎ𝑦𝑝𝑒𝑟𝑏𝑜𝑙𝑖𝑐

𝑅
= cosh

ℎ

𝑚𝑐2

𝑅
cosh

𝑖
ℎ

𝑚𝑐2

𝑅
.                                                                                                                              (9) 

So the sphere wave time can be expressed with the help of the equations (7), (8) and (9) as follows: 

 

𝑡𝑠𝑝ℎ𝑒𝑟𝑒
2 = (𝑅 arcos(cos

ℎ

𝑚𝑐2

𝑅
 cos

𝑖
ℎ

𝑚𝑐2

𝑅
))

2

+ (𝑅 arcosh(cosh

ℎ

𝑚𝑐2

𝑅
 cosh

𝑖
ℎ

𝑚𝑐2

𝑅
))

2

= 0.                 (10) 

We can further assume the equivalence of particle time[1] and individual sphere wave time 𝑡𝑒𝑙𝑙𝑖𝑝𝑡𝑖𝑐
2 =

𝑡ℎ𝑦𝑝𝑒𝑟𝑏𝑜𝑙𝑖𝑐
2 = 𝑡𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒

2 =
ℎ

𝑐3. Such sphere wave time of matter being independent of mass is achieved 

on the account of the mass dependent time curvature where the time sphere radius R is in inverse 

proportion to the mass of matter m. 

4. CONCLUSION 

The time consistency of matter in Heracletean dynamics can be achieved by the mass dependent 

curvature of time. 

 

Figure1. Time in Heracletean dynamics 
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