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 Abstract 

 According to the general theory of relativity (GR), when approaching the strong 
gravitational source, the time will be slowdown and this effect has been acknowledged because 
of the exact cesium atomic clock. However, there is a mystery that, for the working principle of 
this type of clocks, there are not any effects of  the gravitation. By how way can it bear the   
intervention of the gravitational field? While that, the types of clocks operate actually as per the 
principle of the gravitation as the sand-glass, water clock and  pendulum clock…they do not be 
considered. Through the exploration, the author has found out that these types of clocks confirm 
one opposite thing: the time of running is fast, not slowdown as the atomic clock, quartz clock,  
…and moreover, that is only for qualitative, and for the quantitative, this effect is bigger than 
million times in comparison with the estimation of the general relativity! But the more 
important thing is, from two opposite actual effects, they cannot be explained in this available 
physicsl framework, can open the unification direction which interacting gravitation with the 
remain interactions – is the open problem of  XXI century. 
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According to the general theory of relativity (GR),  when approaching the strong 

gravitational source, the time will be slowdown [1]. For example, for the Earth, the time in the 

sea level will be more slowdown than when the time is in the height h, In other words, the time 

happens one event (Th) in the height h will faster in comparison with the time also happens that 

event in the sea level (Th), that means Th < T0. this fast and slowdown can be as per the formula 

[2]: 
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With  g0 ≈ 9,81m/s2 – is the gravitational power (or with the name of acceleration of gravity) in 

the sea level; c ≈ 3x108m/s – is speed of light in the vacuum. If h = 100m in the sea level, we 

have  δT ≈ –1,09x10-14. Because this slowdown time effect is too small, we hope that the super-

accuracy clock such as atomic clock will have already checked it [3-5].  

How is “ the slowdown time”?  – that means the clock runs slowdown, because the time is 

the thing which clock indicates [6]. However, the clock is only the technical equipment; it 

operates as per the principle which using the circulation fluctuation because of the special 

constitution in order to create the firm circles and play the role “time unit”. In the metrology, the 

clock is considered as the time measurement instrument [7]. The mechanical clock is the most 

popular with the coil spring in order to make the energy supply source and circulation movement 

of the gear system which are controlled by the rotation pendulum institution in the spiral centre, 

that means, as per the principle using the elastic force – is the atomic force ( electric force). 

Besides, there are  the electromagnetic clocks which run by battery and the circulation movement 

is controlled by the electric circuit, that means, according to the principle using  the 
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electromagnetic oscillation (is also electromagnetic force). The atomic clock which has been 

referred as above is the type of electric one using to measure the time and called as “ time unit 

standard”, it is used to  reactivate and store the time unit – in SI system, is “second” (with the 

code of “s”): “Second is the space of time and by 9.192.631.770 radiant circle”. If the code of 

radiant circle is T0 and n= 9.192.631.770, we can express the time unit by mathematics as 

follows: 

1s = 9.192.631.770T0 = nT0,          (2) 

However, we should not forget that the general theory of relativity only relate to the time 

characteristic, together with the space characteristic, with the mean of the simple mathematic 

“continuum”, it has not been connected with any specific physical interaction form which 

happen in the different physical form in order to fabricate the clock, where the gravitational 

interaction can be ignored because it is too small in comparison with three remained interaction 

forms: Strong, weak and electromagnetic – are the interaction forms which only comply with the 

quantum mechanical rule. While that, the time clock, which has referred as above, operates 

depending completely on those interactions!  

The types of clocks,  which the gravitational interaction play an important role in the its 

working principle, are water clocks (or sand glass), pendulum clock and astronomical clock are 

completely referred. May be they are too simply and the accuracy is too low in order to be able 

to use as “  “vật đối chứng”? However, firstly, there may not need the exact quantity, we 

consider for the qualitative, that means, How do the gravitation effect to the fast and low matter 

of these clocks? Water clocks (or sand glass) are the constitutions in order to water or sand 

basing on its self-esteem (because of the gravitational force) which running gradually from the 

upper bottle to the below bottle as per the description in the figure 1. 

        

                                        a) Water clock                                                b) Sand glass 

Figure1. Water clock and sand glass  
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We can know that the gravitational force is more strong, the running speed of water (or 

sand) is more big, so the time unit must be more small, that means “the time is faster” not 

slowdown, contrary to the forecast of relativity theory. However, may be, because of the low 

sensitivity, it is difficult to discover in the scope of laboratory, but that matter is not important  

because when it is wrong for the physical, it is not necessary to refer to the quantity. 

For the pendulum clock (please see the figure 2), the fluctuation of pendulum in this clock 

play a role in order to keep “clock” as electronic clock. The fluctuation circle of pendulum 

depends on the gravitational field power g as per the formula [8]: 

g

l
T 2 .           (3) 

 l – length of pendulum. Radius Rd ≈ 6,4x106m is calculated as per the sea level, if we do not 

calculate to its rotary, this gravitation power will change and depend on the height h in 

comparison with the sea level: 
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From (3) and (4),  (h  0), g is bigger and bigger, the fluctuation circle of pendulum is shorter 

and shorter, that means “time” is bigger and bigger as the water clock and sand glass, not 

slowdown as the forecast of  relativity theory. It is for the qualitative surface. For the quantitative 

surface, this time change is much bigger. The circle change T as per the height h in comparison 

      a) The alternative design of Galileo       b) The surface of the modern clock  

Figure 2. pendulum clock  

Pendulum
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with the sea level and can be calculated as per the formula which derive from  (2) and (3) with 

the absolute change ΔT and the relative change δT: 
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For example, in the height h = 100m as above,  δT ≈ 1,6x10-5, is bigger than the value which is 

as per the forecast of general theory of relativity (1) about 109 times, the more important matter 

is its contrary:  The time do not run slowdown as the theory forecast, it still run quickly as the 

water clock (or sand glass) as above mentioned!  

One type of clock is the astronomical one, this clock bases on the rotary circle of earth 

around the Sun, also basing on the principle of using the gravitational field. However, if 

considering strictly, this type of clock is also the clearest proof for the gravitational effect on the 

quick and slowdown of time. Actually, from the classical mechanics, we know that the rotary 

circle TR of the objects in the central field nearly do not depend on the weight of those objects,  

essentially the gravitational field of the central objects decide: 
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γ – gravitational constant; M – Mass of the Sun; R – distance to the Sun. That means, the 

gravitational field power of the Sun directly effect to the rotary circle of the planets: the planets 

is near the Sun, they move more quickly. So, if we define that “year” is the circle which rotate 

around the Sun of one object (it is not important how is the mass?), it is sure that the object  is 

near the Sun, its rotary circle is small, ie, one “year” will be shorter as shown in the below table. 

Name of planet  Mars Earth Venus Mercury 

The distance to the Sun 

(Million km) 
227,8 149,6 108,2 57,9 

Circle (The Earth date) 686,98 365,26 224,7 87,97 

In summary, Basically, there are three types of clocks to create ‘time” as per three ways 

using the different force to create the fluctuation “time unit”: elastic force, electromagnetic force, 

gravitational force. In three types of these clocks, only the third clock is: Water clock, or sand 

glass, pendulum clock and astronomical clock concern directly to gravitational force, but it is 

completely   forgotten (?). While, they only pay attention to the effect which is smaller than 

billion time, principally, we cannot explain because there is not any relationship between the 

gravitational force  and the working principle of the atomic clocks which are bring out proofing. 

Thus, the experiments for checking the slowdown time effect of general theory of relativity have 

met the contrary ideas, not unify in the physic community for the long time [9].  

The most important matter in here is the lesson must be draw out, is the subject which the 

general theory of relativity is being referred, is the mathematical abstraction, and if any, it is only 
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one model for the conception “general time”, it has not connected to the specific physical 

interaction as per above mentioned. Specifically, it does not be described the effect of gravitation 

to the characteristic “elastic interaction” of the mechanical clock or “electrical interaction’ of 

electrical clock consist of the atomic clock.  

Thus, the clocks which are different for the principle, will be able to show the different 

times when is effected of the same factor (consisting of gravitation ). In the framework of the 

modern physics, the lesson for this time cannot have the single-valued reply, it is sure that, need 

to the materialism dialectical concept of “The New Way for Physics” [10], in the near future, 

the author will have independent topic for this level. Actually,  it is necessary to repeat that 

between the internal energy and external energy of one physic object  always unify and the have 

the dialectic relationship: if the  total energy is preserved, the internal energy increases, the 

external energy will reduce and vice versa. So, the clock which base on the principle using the 

external energy (the form of gravitational interaction) such as the water clock or sand glass, the 

pendulum clock and astronomical clock will show the time change contrary to the clocks which 

base on the principle using the internal energy (the form of electrical interaction among the 

atoms of material) such as the electrical clock or atomic clock when bear the same gravitational 

interaction. 

In a nutshell, the experiment for measuring time in the gravitational field is necessary to 

consider again strictly, and through that, it also expresses the limit of the general theory of 

relativity – it is the mathematical form  which is not enough general in order to cover the 

gravitational phenomenon in the unify physical world. 
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