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Abstract 

 
 This paper presents a new physical theory that unifies natural phenomena from the 
quantum scale to the cosmic scale based on the exchange of virtual carrier parƟcles. By 
transcending classical methods and Einstein’s general relaƟvity, the theory establishes a 
unified principle grounded in velocity-dependent deflecƟon angles and the interacƟon 
frequency of energy parƟcles. This framework enables verifiable and comparable 
interpretaƟons of observable phenomena across all scales of nature. 

 

IntroducƟon 

 
 Over the past centuries, our understanding of the moƟons, energies, and interacƟons 
within the natural environment has gradually improved. However, the challenge of describing 
both the quantum scale and the cosmic scale under a single unified theory has long remained 
unresolved. To address this difficulty, the present paper is founded upon the Energy ParƟcle 
Exchange Principle, proposing that the moƟon and interacƟon of all ordinary maƩer arise 
through the exchange of virtual carrier parƟcles. 

In this theory, momentum, energy, frequency, and field forces are reformulated 
independently of classical viewpoints. Phenomena such as deflecƟon angles, carrier 
frequencies, perihelion shiŌs, and Shapiro delays are rigorously derived using scienƟfic 
methods. By transcending the concept of space-Ɵme curvature used in Einstein’s General 
RelaƟvity, the theory describes mutual interacƟons based solely on exisƟng mass and the 
relaƟve verƟcal velocity of moving objects. 

Furthermore, the theory employs a quantum–cosmic adjustment constant 

Ť = 3.1157080414 =
௥௖௠೐

଻௛
which enables precise calculaƟons of phenomena such as 

Mercury’s perihelion shiŌ, light bending due to energy curvature, and electron orbit distorƟon 
within the hydrogen atom. ConƟnuous comparison with experimental and observaƟonal data 
supports the robustness and validity of the theory. 

Therefore, this paper serves as significant new evidence in the field of physics, 
presenƟng a unified mechanism that connects quantum-level interacƟons to cosmic-level 
curvature within a single coherent framework. 



 

 

1 Fundamental Concepts 

1.1  Quanta Exchange Theory (QET) 

  From the quantum domain to the cosmic scale, what is convenƟonally 
referred to as “force” does not truly exist as an independent enƟty. All moƟons 
and interacƟons in nature arise from the mutual processes of emission and 
absorpƟon of energy parƟcles (such as photons, gluons, gravitons, etc.). 

1.2  IsolaƟon Principle of Quanta (IPQ) 

  When a maƩer parƟcle or charged parƟcle exists in complete isolaƟon, 
no exchange of energy parƟcles occurs. 

1.3   Theory of Virtual Carrier Travelling Manner 

Virtual carrier parƟcles always propagate toward the real posiƟon of the 
interacƟng object. 

1.4  Virtual Carrier Velocity 

  Virtual carrier parƟcles travel within the space between two or more 
interacƟon objects at a velocity 𝑣vcv ∼ 𝑐 + 1.2715183495 × 10ି଻ m𝑠ିଵ. They 
do not affect anything outside the space between these objects. 

 

GW170817 (binary neutron star merger) measured by the LIGO/Virgo 
collaboraƟon in 2017  

𝑎𝑟𝑟𝑖𝑣𝑎𝑙 𝑡𝑖𝑚𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝐺𝑟𝑎𝑣𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑤𝑎𝑣𝑒 𝑎𝑛𝑑 𝑔𝑎𝑚𝑚𝑎 𝑟𝑎𝑦 𝑏𝑢𝑟𝑠𝑡~ 1.74𝑠 

∆𝑡~1.74𝑠 

𝐸𝑣𝑒𝑛𝑡 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 ~130 𝑚𝑖𝑙𝑙𝑖𝑜𝑛 𝑙𝑖𝑔ℎ𝑡 𝑦𝑒𝑎𝑟𝑠 

𝑑~130 × 10଺ 𝑙𝑖𝑔ℎ𝑡 𝑦𝑒𝑎𝑟𝑠~1.30 × 10଼ 𝑙𝑖𝑔ℎ𝑡 𝑦𝑒𝑎𝑟𝑠 

𝑑~1.2298949614 ×  10ଶସ𝑚𝑒𝑡𝑒𝑟𝑠 

At the moment of the strongest collision, both the gravitaƟonal wave and 
the gamma-ray burst were emiƩed simultaneously. 

∆𝑡~
𝑑

𝑐
−

𝑑

𝑣௩௖௩

 

𝑑

𝑣௩௖௩

~
𝑑

𝑐
− ∆𝑡 

𝑣௩௖௩~
𝑑

𝑑
𝑐

− ∆𝑡
 



𝑣௩௖௩~𝑐 + 𝛿௩௖௩  

𝑐 + 𝛿௩௖௩~
𝑑

𝑑
𝑐

− ∆𝑡
 

𝛿௩௖௩~
𝑑

𝑑
𝑐

− ∆𝑡
− 𝑐 

𝛿௩௖௩~
1.2298949614 ×  10ଶସ

1.2298949614 ×  10ଶସ

299792458
− 1.74

− 299792458 

𝛿௩௖௩~1.2715183495 × 10ି଻𝑚𝑠ିଵ 

The gravitaƟonal wave velocity 𝑣gw ∼ 𝑐 + 1.2715183495 ×

10ି଻ m𝑠ିଵfor the GW170817 event measured by LIGO is the individual wave 
velocity arising in virtual carrier exchange. Since this is an extremely Ɵny 
amount, all calculaƟons will be performed using 𝑐 only. 

1.5  Total Virtual Energy of total virtual carrier parƟcles 

The total virtual energy of total virtual carrier parƟcles is 
calculated using the Planck equaƟon. 

𝐸௩௘ = 𝑛ℎ𝑓௩௖௙  

𝐸௩௘ = 𝑣𝑖𝑟𝑡𝑢𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦 

𝑛 = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑟𝑟𝑖𝑒𝑟 

ℎ = 𝑃𝑙𝑎𝑛𝑘ᇱ𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

𝑓௩௖௙ = 𝑣𝑖𝑟𝑡𝑢𝑎𝑙 𝑐𝑎𝑟𝑟𝑖𝑒𝑟 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 

1.6  Virtual Frequency of Carrier parƟcle Theory 

The frequency of virtual carrier parƟcles is directly proporƟonal to the 
acceleraƟon and inversely proporƟonal to the speed of light. 

𝑓௩௖௙ = Ť
𝑎

𝑐
ቀŤ = 3.1157 =

𝑚௘𝑐𝛼଴

7ℎ
ቁ 

 𝑎 =
𝐺𝑀

𝑠ଶ
(𝑓𝑜𝑟 𝑔𝑟𝑎𝑣𝑖𝑡𝑦) =

𝑘𝑞ଵ𝑞ଶ

𝑠ଶ𝑚௘

(𝑓𝑜𝑟 𝐸𝑀) = ⋯ ) 

1.7  Perihelion Shift Relation 

Perihelion shift occurs as a result of the deflected influence of virtual 

carrier particles, which depends on the relative tangential velocity of the 

orbital object, leading to an additional movement in its orbit. 



 It occurs depending on the shape of the orbit. In a fully circular orbit, 

it is blended with the orbital velocity, whereas in an elliptical orbit, it 

appears separately and becomes distinctly observable. 

The perihelion shift or extra movement is the product of the 

geometrical deflection angle (in radians) of the virtual carrier particle and 

its frequency (per second). The unit is radians per second. 

𝛽 = 𝜃𝑓௩௖௙(𝑟𝑎𝑑𝑖𝑎𝑛 𝑝𝑒𝑟 𝑠𝑒𝑐𝑜𝑛𝑑) 

θ = Deflection angle (in radian) 

𝑓௩௖௙ = 𝑣𝑖𝑟𝑡𝑢𝑎𝑙 𝑐𝑎𝑟𝑟𝑖𝑒𝑟 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 

 

2  Drived Formula  

 2.1  DeflecƟon angle 

The path along which the energy parƟcle travels is deflected if the 
relaƟve tangental velocity is grater than 0. 

     𝜃 = sinିଵ ௩

௖
 

𝜃 =
𝑣

𝑐
(𝑓𝑜𝑟 𝑠𝑚𝑎𝑙𝑙 𝑎𝑛𝑔𝑙𝑒) 

    θ = DeflecƟon angle (in radian) 

    v=relaƟve tangental velocity 

2.2  Path length of the carrier parƟcle 

𝑠 = 𝑟(𝑡𝑜𝑜 𝑠𝑚𝑎𝑙𝑙 𝑎𝑛𝑔𝑙𝑒) 

𝑠 =
𝑐 sinିଵ 𝑣

𝑐
𝑟

𝑣
= 𝑟(1 +

𝑣ଶ

6𝑐ଶ
+

3𝑣ସ

40𝑐ସ
+ ⋯ ) 

s= Path length of the carrier parƟcle 

v=relaƟve tangental velocity 

    r=straight line distance between interacƟon objects 

  2.4  Light bending 

     ∆𝜑 =
ସŤ

గ
×

ீெ

௖మ௕
= 3.9670426882

ீெ

௖మ௕
 

  2.5  Shaprio delay 

     ∆𝑡 =
ଶŤீெ

గ௖య
ln ቀ

ସ௥భ௥మ

௕మ ቁ = 1.9835213441
ீெ

௖య
ln(

ସ௥భ௥మ

௕మ
) 



  2.6  Reducing potenƟal on moving parƟcle 

     𝑉௘௙௙ = cos(sinିଵ(
௩

௖
)) 𝑉௖ = ට1 −

௩మ

௖మ
𝑉௖ 

     𝑉௘௙௙ = 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝑜𝑛 𝑚𝑜𝑣𝑖𝑛𝑔 𝑜𝑏𝑗𝑒𝑐𝑡 

𝑉௖ = 𝑐𝑙𝑎𝑠𝑠𝑖𝑐𝑎𝑙 𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙  

2.7  Mass extension  

The total mass of an isolated cluster of parƟcles is the sum of the 
masses of all the consƟtuent fermions and the energeƟc mass associated 
with the moƟon of these parƟcles within the isolaƟon. 

𝑚௡ = ෍ 𝑚௙ +
∑ 𝐸௧

𝑐ଶ
 

   𝑚௡ = 𝑛𝑒𝑡 𝑚𝑎𝑠𝑠 

   ∑ 𝑚௙ = 𝑠𝑢𝑚 𝑜𝑓 𝑎𝑙𝑙 𝑖𝑛𝑐𝑙𝑢𝑣𝑒𝑑 𝑓𝑒𝑟𝑚𝑖𝑜𝑛𝑠 𝑚𝑎𝑠𝑠 

   ∑ 𝐸௧ = 𝑠𝑢𝑚 𝑜𝑓 𝑎𝑙𝑙 𝑖𝑛𝑐𝑙𝑢𝑣𝑒𝑑 𝑎𝑐𝑡𝑖𝑣𝑒 𝑒𝑛𝑒𝑟𝑔𝑦 

෍ 𝐸௧ = ෍ 𝐸𝑠𝑡𝑟𝑜𝑛𝑔 + ෍ 𝐸𝐸𝑀 (𝑤𝑖𝑡ℎ𝑜𝑢𝑡 𝑔𝑟𝑎𝑣𝑖𝑡𝑦 𝑒𝑔. 𝑒𝑎𝑟𝑡ℎ 𝑚𝑜𝑜𝑛 𝑠𝑦𝑠𝑡𝑒𝑚) 

෍ 𝐸௧ = ෍ 𝐸௦௧௥௢௡௚ + ෍ 𝐸ாெ + ෍ 𝐸ீ (𝑤𝑖𝑡ℎ 𝑔𝑟𝑎𝑣𝑖𝑡𝑦 𝑒𝑔. 𝑠𝑢𝑚 𝑒𝑎𝑟𝑡ℎ 𝑠𝑦𝑠𝑡𝑒𝑚) 

 

 

Example 

The total mass of an isolaƟon containing only a single photon, 
without any fermions, is.. 



𝑚௧௢௧௔௟ =
∑ 𝐸ாெ

𝑐ଶ
 

   The total mass of a proton 

   𝑚௣௥௢௧௢௡ = 2𝑚௨௣ ௤௨௔௥௞ + 𝑚ௗ௢௪௡ ௤௨௔௥௞ +
∑ ாೞ೟ೝ೚೙೒ ೐೙೐ೝ೒೤

௖మ
 

   Mass of Hydrogen H1  

   𝑚ுభ
= 𝑚௣௥௢௧௢௡ + 𝑚௘௟௘௖௧௥௢௡ +

∑ ாಶಾ

௖మ
 

   The mass of the Earth-Moon system 

   𝑚ா௔௥௧௛ ௠௢௢௡ ௜௦௢௟௔௧௜௢௡ = 𝑚ா௔௥௧௛ + 𝑚௠௢௢௡ +
∑ ாಸೝೌೡ೔೟೤

௖మ
 

3  EquaƟon ေဖာ်ထǽတ်ြခငး် 

s= energy parƟcle curve path distance 

r=stranght line distance two object 

b= The path length covered by the orbital object during the Ɵme interval 
between the emission of the energy parƟcle from the center object and its 
arrival at the orbital object. 

θ = deflecƟon angle 

v=relaƟve tangental velocity 

3.1 DeflecƟon angle 

Arcs raƟo angle theorm 

∞ ≥ 𝑟2 ≥
1

2
𝑟1 

This theory is valid within the specified range. 

The center 𝑂ଵof a circle with radius 𝑟ଵis intersected by the circumference of another circle with 
radius 𝑟ଶ. The tangent drawn from 𝑂ଵto 𝑟ଶintersects 𝑟ଵat point 𝐴. Let 𝐵be the point where the two 
circles intersect. The angle formed at 𝐴𝑂𝐵 = 𝜃along the line connecƟng these points. The value of 
this angle is given by the inverse sine of the raƟo of the arc length 𝐴𝐵(𝑏)on 𝑟ଵand the arc length 
𝑂𝐵(𝑠)on 𝑟ଶ 



.  

Proof 

𝛽 + 𝜃 = 90(∴ 𝑜ଵ𝐴 𝑖𝑠 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑜𝑓 𝑜ଶ, 𝑎𝑛𝑔𝑙𝑒 𝑜ଶ𝑜ଵ𝐴 𝑖𝑠 𝑟𝑖𝑔ℎ𝑡 𝑎𝑛𝑔𝑙𝑒) 

180 − 𝛼

2
+ 𝜃 = 90(∴ 𝛽 =

180 − 𝛼

2
) 

180 − 𝛼 + 2𝜃

2
= 90 

180 − 𝛼 + 2𝜃 = 180 

𝛼 = 2𝜃 

Due to the equality of the above angles, the chord raƟo and the arc raƟo are 
equal 

𝑓

2𝑒
=

𝑠

2𝑏
(∴ 𝛼 = 2𝜃) 

𝑓

𝑠
=

2𝑒

2𝑏
 

𝑓

𝑠
=

𝑒

𝑏
 

𝑏

𝑠
=

𝑒

𝑓
 

𝑒

𝑓
=

𝑏

𝑠
 



sin 𝜃 =
𝑒

𝑓
 

sin 𝜃 =
𝑏

𝑠
(∴

𝑒

𝑓
=

𝑏

𝑠
) 

𝜃 = sinିଵ
𝑏

𝑠
 

The flight Ɵme of the virtual carrier parƟcle from its origin to the orbital 
object is equal to the flight Ɵme of the orbital object from its iniƟal inducƟon 
point to the posiƟon where it encounters the virtual carrier parƟcle. 

𝑠

𝑐
=

𝑏

𝑣
 

𝑣

𝑐
=

𝑏

𝑠
 

𝜃 = sinିଵ
𝑣

𝑐
(
𝑣

𝑐
=

𝑏

𝑠
) 

 

--------------------------------------------------------------------------------------------------------- 

3.2 If the virtual carrier exchange path is subsƟtuted with the above formulas, it can 
be expressed as follows. 

𝜃 =
௕

௥
(in Radian) 

𝑏 = 𝜃𝑟 



s =
𝑐𝑏

𝑣
 

s =
𝑐𝜃𝑟

𝑣
 

s =
𝑐𝜃𝑟

𝑣
 

𝑠 =
𝑐 sinିଵ 𝑣

𝑐
𝑟

𝑣
 

𝑠 =
𝑐𝑟

𝑣
sinିଵ

𝑣

𝑐
 

𝑙𝑒𝑡 sinିଵ
𝑣

𝑐
= sinିଵ 𝑥 

sinିଵ 𝑥 = 𝑥 +
1

6
𝑥ଷ +

3

40
𝑥ହ + ⋯ (𝑇𝑎𝑦𝑙𝑜𝑟 𝑠𝑒𝑟𝑖𝑒𝑠 𝑜𝑓 sinିଵ 𝑥) 

sinିଵ
𝑣

𝑐
=

𝑣

𝑐
+

1

6
(
𝑣

𝑐
)ଷ +

3

40
(
𝑣

𝑐
)ହ + ⋯ 

sinିଵ
𝑣

𝑐
=

𝑣

𝑐
(1 +

𝑣ଶ

6𝑐ଶ
+

3𝑣ସ

40𝑐ସ
+ ⋯ ) 

𝑠 =
𝑐𝑟

𝑣
sinିଵ

𝑣

𝑐
 

𝑠 =
𝑐𝑟

𝑣
×

𝑣

𝑐
(1 +

𝑣ଶ

6𝑐ଶ
+

3𝑣ସ

40𝑐ସ
+ ⋯ ) 

𝑠 = 𝑟(1 +
𝑣ଶ

6𝑐ଶ
+

3𝑣ସ

40𝑐ସ
+ ⋯ )(𝑎𝑝𝑝𝑟𝑜𝑥𝑖𝑚𝑎𝑡𝑖𝑜𝑛 𝑤𝑖𝑡ℎ 𝑇𝑎𝑦𝑙𝑜𝑟 𝑒𝑥𝑝𝑒𝑛𝑠𝑖𝑜𝑛) 

3.4 DeterminaƟon of the Quantum Cosmic Adjustment Constant (Ť) and Quantum 
Cosmic CalibraƟon 

𝑓௩௖௙ = Ť
𝑎ா

𝑐
(𝑤ℎ𝑒𝑟𝑒 𝐸→ =

𝐺𝑀

𝑟ଶ
(𝑓𝑜𝑟 𝑔𝑟𝑎𝑣𝑖𝑡𝑦) =

𝑘𝑞ଵ𝑞ଶ

𝑟ଶ𝑚௘

(𝑓𝑜𝑟 𝐸𝑀) =
𝑣ଶ

𝑐𝑟
) 

The value of the constant (Ť) will be determined by comparing the energy 
magnitude of the electron’s orbital path in the hydrogen atom and the 
perihelion shiŌ of Mercury. 

𝐸௙ = ℎ𝑓௩௖௙(, ℎ = 𝑃𝑙𝑎𝑛𝑘ᇱ𝑠𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) 

𝐸௙ = ℎ × Ť
𝑎ா

𝑐
 

𝐸௙ = ℎ × Ť
𝑒ଶ

4𝜋𝜀଴𝑟ଶ𝑚௘ × 𝑐
 

𝐸௖ =
𝑒ଶ

4𝜋𝜀଴𝑟
 



𝐸௖

𝐸௙

=
𝑒ଶ

4𝜋𝜀଴𝑟
×

4𝜋𝜀଴𝑟ଶ𝑚௘ × 𝑐

Ťℎ𝑒ଶ
 

𝑛 =
𝑟𝑐𝑚௘

Ťℎ
(
𝐸௖

𝐸௙

= 𝑛, 𝑤ℎ𝑒𝑟𝑒 𝑛 = 𝑛𝑢𝑚 𝑜𝑓 𝑐𝑎𝑟𝑟𝑖𝑒𝑟, 𝑚𝑢𝑠𝑡 𝑏𝑒 𝑖𝑛𝑡𝑒𝑔𝑒𝑟) 

𝑛Ť =
𝑟𝑐𝑚௘

ℎ
(𝑟 = 𝐵𝑜ℎ𝑟 𝑟𝑎𝑑𝑖𝑢𝑠, 𝑐 = 𝑠𝑝𝑒𝑒𝑑 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡, ℎ = 𝑃𝑙𝑎𝑛𝑘 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) 

𝑛Ť = 21.80995629(𝑛 = 𝑛𝑢𝑚 𝑜𝑓 𝑐𝑎𝑟𝑟𝑖𝑒𝑟, Ť = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) 

 

∆𝛽 = 𝜃𝑓௩௖௙(𝑝𝑒𝑟𝑖ℎ𝑒𝑙𝑖𝑜𝑛 𝑠ℎ𝑖𝑓𝑡(𝑟𝑎𝑑𝑖𝑎𝑛 𝑝𝑒𝑟 𝑠𝑒𝑐𝑜𝑛𝑑)𝑓𝑜𝑟 𝑒𝑐𝑙𝑖𝑝𝑡𝑖𝑐𝑎𝑙 𝑜𝑟𝑏𝑖𝑡) 

∆𝛽 =
𝑣

𝑐
× Ť

𝑣ଶ

𝑐𝑟(1 − 𝑒ଶ)
(𝑟𝑎𝑑𝑖𝑎𝑛 𝑝𝑒𝑟 𝑠𝑒𝑐𝑜𝑛𝑑) 

∆𝛽 = Ť
𝑣ଷ

𝑐ଶ𝑟(1 − 𝑒ଶ)
 

The value of Ť will be esƟmated by calculaƟng using Mercury’s perihelion shiŌ, 
which is measured to change by 43.1 arcseconds per century. 

43.1 × 𝜋

100 × 365.25 × 24 × 60 × 60 × 60 × 60 × 180
= Ť

𝑣ଷ

𝑐ଶ𝑟(1 − 𝑒ଶ)
 

Ť
𝑣ଷ

𝑐ଶ𝑟(1 − 𝑒ଶ)
=

43.1 × 𝜋

100 × 365.25 × 24 × 60 × 60 × 60 × 60 × 180
 

Ť =
43.1 × 𝜋 × 𝑐ଶ𝑟(1 − 𝑒ଶ)

100 × 365.25 × 24 × 60 × 60 × 60 × 60 × 180 × 𝑣ଷ
 

Ť =
43.1 × 𝜋 × 𝑐ଶ × 5.791 × 10ଵ଴(1 − 0.2056ଶ)

100 × 365.25 × 24 × 60 × 60 × 60 × 60 × 180 × 47362ଷ
 

Ť = 3.1066728003 

At this point, we need to consider the following: 

1. The number nmust be an integer. 

2. The value of Ť must correspond to 3 cycles. 

Therefore, nmust be 7. Hence, 

 

Ť =
21.80995629

7
(𝑤ℎ𝑒𝑟𝑒 𝑛 = 7) 

Ť = 3.1157080414 =
𝑟𝑐𝑚௘

7ℎ
 

The above constant (k) will be subsƟtuted into the fvcf. 



𝑓௩௖௙ = 3.11570880414
𝑎ா

𝑐
=

𝑚௘𝑟𝑎ா

7ℎ
(𝑓𝑜𝑟 𝑙𝑜𝑛𝑔 𝑟𝑎𝑛𝑔𝑒) 

3.5  Light bending due to perihelion shiŌ 

The light bending is not due to gravity but occurs because of the 
perihelion shiŌ. Therefore, the perihelion shiŌ formula will be used for 
integraƟon. 

 

𝛽(𝑡) = 𝜃. 𝑓௩௖௙  

𝛽(𝑡) = sinିଵ ቀ
𝑣

𝑐
ቁ Ť

𝐺𝑀

𝑐𝑟ଶ
(𝑖𝑛 𝑔𝑟𝑎𝑣𝑖𝑡𝑦 𝑓𝑖𝑒𝑙𝑑)(Ť =

𝑚௘𝑐𝛼଴

7ℎ
) 

𝛽(𝑡) =
𝜋

2
Ť

𝐺𝑀

𝑐𝑟ଶ
(𝑖𝑛 𝑔𝑟𝑎𝑣𝑖𝑡𝑦 𝑓𝑖𝑒𝑙𝑑) 

The condiƟon corresponding to the maximum perihelion shiŌ will be 
calculated using the general form. 

𝛽(𝑡) =
𝜋

2
Ť

𝐺𝑀

𝑐
𝜋𝑏
2

ଶ (𝑖𝑛 𝑔𝑟𝑎𝑣𝑖𝑡𝑦 𝑓𝑖𝑒𝑙𝑑)𝑎𝑡 𝑣 = 𝑐 𝑖𝑚𝑝𝑎𝑐𝑡 𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟 𝑟ଶ =
𝜋𝑏

2

ଶ

  

𝛽(𝑡) =
2

𝜋
Ť

𝐺𝑀

𝑐𝑏ଶ
=

2

𝜋
Ť

𝐺𝑀

𝑐𝑟ଶ
 

Step(1)integraƟng to obtain total deflecƟon angle 

∆𝜃 = න 𝛽(𝑡)
ାஶ

ିஶ

=
Ť × 2𝐺𝑀

𝜋𝑐
න

𝑑𝑡

𝑟(𝑡)ଶ

ାஶ

ିஶ

 

Step(2)define r(t)2 

𝑟(𝑡)ଶ = (
𝜋𝑏

2
)ଶ + (𝑐𝑡)ଶ 



Step 3: SubsƟtute Back into Integral 

∆𝜃 =
Ť × 2𝐺𝑀

𝜋𝑐
න

𝑑𝑡

(
𝜋𝑏
2

)ଶ + (𝑐𝑡)ଶ

ାஶ

ିஶ

 

𝑢 = 𝑐𝑡 

𝑑𝑡 =
𝑑𝑢

𝑐
 

න
𝑑𝑡

(
𝜋𝑏
2

)ଶ + (𝑐𝑡)ଶ

ାஶ

ିஶ

= න
𝑑𝑢

𝑐 ቂ(
𝜋𝑏
2

)ଶ + 𝑢ଶቃ

ାஶ

ିஶ

 

න
𝑑𝑡

(
𝜋𝑏
2

)ଶ + (𝑐𝑡)ଶ

ାஶ

ିஶ

=
1

𝑐
න

𝑑𝑢

ቂ(
𝜋𝑏
2

)ଶ + 𝑢ଶቃ

ାஶ

ିஶ

 

Step 4: Evaluate the Integral 

න
𝑑𝑡

(
𝜋𝑏
2

)ଶ + (𝑐𝑡)ଶ

ାஶ

ିஶ

=
1

𝑐
න

𝑑𝑢

[𝑎ଶ + 𝑢ଶ]

ାஶ

ିஶ

=
1

𝑐
×

𝜋

𝑎
(𝑙𝑒𝑡𝑎 = ൬

𝜋𝑏

2
൰) 

න
𝑑𝑡

(
𝜋𝑏
2

)ଶ + (𝑐𝑡)ଶ

ାஶ

ିஶ

=
1

𝑐
න

𝑑𝑢

[𝑎ଶ + 𝑢ଶ]

ାஶ

ିஶ

=
𝜋

𝑎
 

න
𝑑𝑡

(
𝜋𝑏
2

)ଶ + (𝑐𝑡)ଶ

ାஶ

ିஶ

=
1

𝑐
න

𝑑𝑢

[𝑎ଶ + 𝑢ଶ]

ାஶ

ିஶ

=
𝜋

𝑐𝑎
=

𝜋2

𝑐𝜋𝑏
=

2

𝑐𝑏
 

Step 5: Plug Back and Simplify 

 

∆𝜃 =
Ť × 2𝐺𝑀

𝜋𝑐
න

𝑑𝑡

(
𝜋𝑏
2

)ଶ + (𝑐𝑡)ଶ

ାஶ

ିஶ

 

∆𝜃 =
Ť × 2𝐺𝑀

𝜋𝑐

2

𝑐𝑏
 

∆𝜃 =
Ť × 4𝐺𝑀

𝜋𝑐ଶ𝑏
 

∆𝜃 =
4Ť

𝜋
×

𝐺𝑀

𝑐ଶ𝑏
=

4

𝜋
×

𝑓௩௖௙

𝑐
 

∆𝜃 =
4𝑚௘𝑐𝛼଴

7𝜋ℎ
×

𝐺𝑀

𝑐ଶ𝑏
= 3.9670426882

𝐺𝑀

𝑐ଶ𝑏
 

3.6  Shaprio Delay  

The Shapiro delay occurs due to the bending of light. Therefore, the light 
bending angle formula will be used for integraƟon. 



 

Light bending due to perihelion shiŌ 

∆𝜃 =
4Ť𝐺𝑀

𝜋𝑐ଶ𝑏
 

The above formula will be taken in its general form to calculate the Shapiro delay. 

∆𝜃 =
4Ť𝐺𝑀

𝜋𝑐ଶ𝑟
 

Increase Length 

𝛿𝐿 = 𝑟 × 𝑑𝜃 = 𝑟 ×
𝑑𝜃

𝑑𝑟
𝑑𝑟 

𝑑𝜃

𝑑𝑟
=

4Ť𝐺𝑀

𝜋𝑐ଶ𝑟ଶ
 

𝛿𝐿 = 𝑟 ×
4Ť𝐺𝑀

𝜋𝑐ଶ𝑟ଶ
𝑑𝑟 =

4Ť𝐺𝑀

𝜋𝑐ଶ𝑟
𝑑𝑟 

 

Step(1)integraƟng to obtain total deflecƟon angle 

∆𝐿 = න 𝛿𝐿
௫

ି௫

= න
4Ť𝐺𝑀

𝜋𝑐ଶ𝑟
𝑑𝑟 =

4Ť𝐺𝑀

𝜋𝑐ଶ
න

𝑑𝑟

𝑟

௫

ି௫

௫

ି௫

 

Step(2)define r 

𝑟 = ඥ𝑟ଶ + 𝑏ଶ 

Let r=x 

𝑟 = ඥ𝑥ଶ + 𝑏ଶ 



For both side x and -x 

𝑟 = 2ඥ𝑥ଶ + 𝑏ଶ 

𝑑𝑟 = 𝑑𝑥 

Step 3: SubsƟtute Back into Integral 

∆𝐿 =
4Ť𝐺𝑀

𝜋𝑐ଶ
න

𝑑𝑟

𝑟

௫

ି௫

 

∆𝐿 =
4Ť𝐺𝑀

𝜋𝑐ଶ
න

𝑑𝑥

2√𝑥ଶ + 𝑏ଶ

௫

ି௫

 

∆𝐿 =
2Ť𝐺𝑀

𝜋𝑐ଶ
න

𝑑𝑥

√𝑥ଶ + 𝑏ଶ

௫

ି௫

 

Step 4: Evaluate the Integral  

Natural log approximaƟon 

න
𝑑𝑥

√𝑥ଶ + 𝑏ଶ

௥భ

௥మ

= ln(
4𝑟ଵ𝑟ଶ

𝑏ଶ
) 

Step 5: Plug Back and Simplify 

∆𝐿 =
2Ť𝐺𝑀

𝜋𝑐ଶ
ln(

4𝑟ଵ𝑟ଶ

𝑏ଶ
) 

Step 6: CalculaƟng Ɵme delay 

∆𝑡 =
∆𝐿

𝑐
=

2Ť𝐺𝑀

𝜋𝑐ଷ
ln ൬

4𝑟ଵ𝑟ଶ

𝑏ଶ ൰ = 1.9835213441
𝐺𝑀

𝑐ଷ
ln(

4𝑟ଵ𝑟ଶ

𝑏ଶ
) 



3.7  The potenƟal energy acƟng on a parƟcle moving with velocity 𝑣 

 

𝑉௘௙௙ = cos(sinିଵ(
𝑣

𝑐
)) 𝑉௖ = ඨ1 −

𝑣ଶ

𝑐ଶ
𝑉௖ 

    𝑉௘௙௙ = 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝑜𝑛 𝑚𝑜𝑣𝑖𝑛𝑔 𝑜𝑏𝑗𝑒𝑐𝑡 

𝑉௖ = 𝑐𝑙𝑎𝑠𝑠𝑖𝑐𝑎𝑙 𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙  

The parƟcle does not require addiƟonal energy merely due to an increase in 
mass. The extra energy consumpƟon arises from the deflecƟon of its energy path. Once 
the parƟcle reaches the speed of light 𝑐, no maƩer how much energy is supplied, it can 
no longer be controlled. 

4  Comparison with Einstein's General RelaƟvity 

4.1  According to Einstein's General RelaƟvity, spaceƟme is curved due to 
mass and energy. 

4.2  This theory proposes that, from the quantum realm to the cosmic scale, 
curvature arises from the deflecƟon caused by the relaƟve tangenƟal velocity 
𝑣. 

4.3   If the relaƟve velocity 𝑣 = 0, the effect occurs along a straight line 
according to the classical law. 

5  CalculaƟon of Mercury’s perihelion shiŌ 

5.1  

𝛽(𝑡) = 𝜃. 𝑓௩௖௙(𝑟𝑎𝑑𝑖𝑎𝑛 𝑝𝑒𝑟 𝑠𝑒𝑐𝑜𝑛𝑑) 



𝛽(𝑡) = sinିଵ ቀ
𝑣

𝑐
ቁ Ť

𝐺𝑀

𝑐𝑟ଶ(1 − 𝑒ଶ)
(𝑖𝑛 𝑔𝑟𝑎𝑣𝑖𝑡𝑦 𝑓𝑖𝑒𝑙𝑑)(Ť =

𝑚௘𝑐𝛼଴

7ℎ
) 

𝛽(𝑡) = sinିଵ ቌ
ට

ಸಾ

ೝ(భష೐మ)

௖
ቍ Ť

ீெ

௖௥మ(ଵି௘మ)
  

𝛽(𝑡) = sinିଵ

⎝

⎛
ට

𝐺𝑀
𝑟(1 − 𝑒ଶ)

𝑐

⎠

⎞ Ť
𝐺𝑀

𝑐𝑟ଶ(1 − 𝑒ଶ)
 

𝑟 = 5.791 × 10ଵ଴𝑚   

𝑒 = 0.2056 

𝑐 = 299792458𝑚𝑠ିଵ 

𝑀 = 1.98 × 10ଷ଴𝑘𝑔 

𝐺 = 6.67 × 10ିଵଵ𝑁𝑘𝑔ିଶ𝑚ଶ 

 When the above values are subsƟtuted and calculated 

   𝛽(𝑡) = 6.8 × 10ିଵ 𝑟𝑎𝑑 𝑠ିଵ 

   ∆𝜑 = 1.25886 × 10ିଶ𝑟𝑎𝑑 𝑝𝑒𝑟 𝑐𝑒𝑛𝑡𝑢𝑟𝑦 

   ∆𝜑 = 43.28 𝑎𝑟𝑐𝑠𝑒𝑐𝑜𝑛𝑑 𝑝𝑒𝑟 𝑐𝑒𝑛𝑡𝑢𝑟𝑦 

5.2 When calculaƟng other planets using the above method, the values obtained 
are as shown in the following table. 

Planet Avarage 
distance 

e Average 
velocity 

from 
NASA 

Actual 
shiŌ 

Calculated 
shiŌ 

Mercury 5.791*1010 0.2056 47362 43.1 43.2765 

Venus 1.082*1011 0.0068 35020 8.6 8.50084 

Earth 1.496*1011 0.0167 29780 3.8 3.78314 

Mars 2.279*1011 0.0934 24070 1.53 1.33766 

Jupiter 7.785*1011 0.0489 13070 0.07 0.06143459 

Saturn 1.433*1012 0.0565 9680 0.014 0.01338035 

Uranus 2.877*1012 0.457 6810 0.002 0.00033133 

Neptune 4.503*1012 0.0113 5430 0.0001 0.0007609 



Pluto 5.906*1012 0.2488 4773  0.000425 

Eris 1.016*1013 0.44 3436  0.0001374 

Sedna 7.56*1013 0.85 1610  0.00000451 

 

6  IniƟal esƟmaƟon. 

6.1  No maƩer how intense the posiƟon is, if 𝑣 = 0, the effect occurs along a 
straight line as described by Newton’s law for gravitaƟonal energy and 
Coulomb’s law for electromagneƟc energy. 

6.2  Even for an electron orbiƟng a nucleus, a deflecƟon angle arises due to 
the raƟo of relaƟve tangenƟal velocity. 

6.3  Phenomena occurring at the event horizon are not caused by intense 
central mass separaƟon but solely by an extremely high perihelion shiŌ rate. 

6.4  Since the field wave travels faster than the speed of light, the 

measurements from LIGO depend on the distance — the time difference 

will be smaller when the detector is closer, and larger when it is farther 

away. 

7 Calculation of the Deflection Angle for Hydrogen 

  𝜃 =
௩

௖
(in Radian) 

  𝜃 = 𝛼(𝑓𝑖𝑛𝑒 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) 

  θ=0.007297352566417(in radian)  

The fine-structure constant represents the curvature value of 

electromagnetic energy. 

8 Calculation of the Deflection Angle for Mercury 

  𝜃 =
௩

௖
(in Radian) 

  v=47362ms-1 

  c=299792458 ms-1 

  θ=0.0001598339075(in radian) 

  θ=0.0091578083226(in degree) 



  θ=32.968109961(in arcsecond) 

Conclusion 

This paper redefines the classical concept of force by describing all natural energy 
interacƟons as exchanges of Virtual Carrier ParƟcles. The deflecƟon angle, virtual carrier 
frequency, perihelion shiŌ, and Shapiro delay are systemaƟcally derived and interrelated 

through a unified constant Ť = 3.1157080414 =
௥௖௠೐

଻௛
.Using this unified mechanism, the 

perihelion shiŌ of Mercury, the electron orbit distorƟon in the hydrogen atom, and the 
Shapiro delay can be precisely calculated, demonstraƟng the consistency and applicability of 
this theory. 

While Einstein’s General RelaƟvity explains gravity through the curvature of space-
Ɵme, the present theory describes the curvature of the energy parƟcle exchange path as a 
result of the verƟcal projecƟon velocity based on right-angle approximaƟon. Through this 
approach, gravity, electromagneƟc, and nuclear interacƟons can be represented in a unified 
and consistent manner. Furthermore, it suggests that the interacƟons of nature at the 
boundary between Classical Physics and Quantum Theory can be constructed under a single 
fundamental principle. 

The present Virtual Field QuanƟzaƟon and Unified Phenomena provide a fundamental 
foundaƟon for re-examining and redefining the connecƟons between classical mechanics, 
quantum field theory, and general relaƟvity, aiming to establish a unified theoreƟcal 
framework. The ability to calibrate energy exchanges using a single constant opens a new 
pathway to comprehending the fundamental nature of energy throughout the enƟre 
universe. 

 


