
THE ”BIG G” CRISIS: metrological deadlock or triumph of precision 

metrology?  

 

Mykola Kosinov 
e-mail: nkosinov@ukr.net 

  

Abstract. "Big G" is a constant of the Universe; this is its fundamental meaning. Despite more 

than 200 years of sophisticated experiments, it remains the least precise fundamental constant in 

physics.  "Big G" is not measured directly; it is calculated from Newton's law of gravitation. However, 

this law has a limitation: it does not take into account the gravity of the Universe. All laboratories 

obtain G values that are outside the permissible error limits. It is shown that the reason for the 

discrepancies lies in the fact that the gravitational background of the Universe is not taken into 

account in the calculation: (mc^2)√Ʌ. This leads to a shift in the G values by varying amounts, 

depending on the contribution of (mc^2)√Ʌ. In essence, metrologists were the first to experimentally 

detect an external factor of a gravitational nature, which is not included in Newton's law. Physics has 

traditionally posed challenges to metrology and developed thanks to the results of precise 

measurements. As R. Davis [2] notes, an increase in accuracy by even one decimal place reveals new 

physical realities and confirms or refutes existing theories. In the situation with measuring "big G," 

metrology has outpaced physical theory. Discrepancies in G values showed that Newton's local law 

of gravity does not allow for its precise value. For the first time in the history of science, metrology 

had grounds to pose a challenge to theoretical physics: "We have no doubt about the accuracy of our 

instruments; we have discovered an unaccounted cosmological factor that is not included in your law; 

a new law of gravity is needed that will allow us to correctly calculate the value of Big G." The Big G 

crisis is not caused by "bad instruments," but by the imperfection of the physical law from which it is 

calculated. 
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1. Introduction 

In measuring "big G," metrology has encountered an anomaly that cannot be explained within 

the framework of random or systematic errors. While the stated uncertainty (error) of individual 

experiments has been reduced to a record 11.6 ppm and 21 ppm (parts per million), the actual 

discrepancy between results between independent laboratories reaches and exceeds 500 ppm. A ten-

year series of experiments by the National Institute of Standards and Technology (NIST) to 

independently replicate the standard measurements of the International Bureau of Weights and 

Measures (BIPM), completed in 2026, recorded a statistical gap of 0.0235% (235 ppm) [1]. Perfect 

instruments produce inconsistent values. Such a discrepancy is a catastrophically large amount for 

fundamental physics. It cannot be attributed solely to the imperfections of measuring instruments. 

The history of physics has repeatedly proven that the "hunt for the next decimal place" is not 

simply a bureaucratic exercise for metrologists, but the main driver of scientific revolutions [2, 3]. As 

R. Davis [2, 3] notes, an increase in accuracy by even one decimal place reveals new physical realities 
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and confirms or refutes existing theories. Richard Davis concludes that the pursuit of ultra-precise 

measurements ("the next decimal place") is the driving force behind discoveries in physics. If 

metrologists ultimately prove their experiments flawless, but discrepancies in the measurements 

remain, this will mean the collapse of the classical understanding of gravity. The problem with 

measuring the gravitational constant is precisely the case where metrology can challenge physical 

theory.  

If we assume that metrologists measured everything correctly over the course of dozens of 

experiments [4–21], but used the classical formula F = GmM/r², which doesn't include the 

gravitational force of the entire Universe, then they could have ultimately obtained not a constant of 

the Universe itself, but a number close to G. This fundamentally changes the essence of the problem. 

The hypothesis that the spread of G values is not a metrological dead end, but a signal of the 

incompleteness of the Newtonian model of gravity, allows us to uncover the deep roots of this 

problem. This allows us to view the "big G" crisis not as a consequence of "bad instruments," but as 

an imperfection in the physical law from which it is calculated. 

 

2. The Newtonian model of gravity does not take into account the gravity of the 

Universe.  

The theoretical basis for deriving the value of the gravitational constant G is Newton's law F 

= GmM/r². We see that calculating "big G," which is the universal constant, uses a physical law that 

is inapplicable to describing the gravity of the Universe. This is the main methodological contradiction 

of an approach that attempts to measure and derive a parameter for the entire Universe solely from 

the properties of its isolated small parts. 

When using Newton's law, the following must be considered: 

1. Newton's formula was originally derived by solving the problem of two-body gravity. This 

is an overly simplified model of gravity. In the real Universe, there is no isolated gravitational 

interaction between two bodies. 

2. Newton's law describes a hypothetical gravitational situation of attraction between two 

bodies and completely ignores the actual gravitational force of all N bodies in the Universe. Newton's 

formula describes the gravity of a single local source of attraction and does not take into account that 

bodies are simultaneously attracted to all other bodies in the universe. 

3. Newton's law does not include the parameters of the real universe. 

4. Newton's law describes the idealized gravitational interaction of only two bodies in 

absolutely empty space, assuming that no other bodies exist in the universe. Newton's "miniature 

universe" completely ignores the gravitational influence of the rest of the cosmos. In the real universe, 

there is no isolated gravitational interaction between two bodies. 

5. Attempting to obtain an exact value for the universal constant from an approximate formula 

that "ignores" the gravity of the entire universe is mathematically incorrect. 

From such an idealized, simplified, and approximate mathematical model of gravity, it is 

impossible to obtain an exact value for G. Therefore, the root cause of the discrepancy between the 

measured values of the fundamental constant G should be sought in Newton's formula, which 

"ignores" the gravitational forces of all other bodies in the universe. From the approximate law of 

gravity one can only obtain an approximate value of the fundamental constant G. 



 

3. "Big G" is a constant of the Universe. 

"Big G" is a constant of the Universe; this is its fundamental meaning. "Big G" is not measured 

directly; it is calculated from Newton's law of gravitation, F = GmM/r², assuming that the local 

interaction of two masses is completely isolated from the rest of the cosmos. By ignoring the 

contribution of the Universe in the theoretical model for calculating G, we commit a fundamental 

error. Calculating a parameter of the Universe from the local law of gravitation without taking into 

account the influence of the Universe's gravity is incorrect. Mach's principle states that the inertia and 

gravitational properties of any body are related to the entire mass of the Universe. This means that G 

must follow from the strength of the gravitational interaction of all bodies in the Universe, and not 

from the idealized law of two-body gravitation, F = GmM/r², which is not applicable to the Universe. 

We are not discussing the influence of gravitational anomalies such as the Great Attractor, discovered 

in 1986 by a group of astronomers known in the scientific community as the "Seven Samurai" [22], 

on the measurement results. We focus on the influence of the mass of the entire universe on the 

measurement results. 

Accounting for gravitational anomalies of the universe, its scale structure, or the mass of the 

entire universe does not affect the fundamental constant G itself, but rather its accuracy when 

calculated in a specific ground-based laboratory. The constant G itself remains unchanged. However, 

the Earth is a dynamically moving, deforming platform immersed in the highly complex gravitational 

landscape of the universe. The desire to perfectly isolate both the measuring system and the 

mathematical formula from the component of the external gravitational background leads to the loss 

of the component of the gravitational force of the Universe, which is so necessary for the calculation 

of G. 

The influence of the Great Attractor on the measurement results of "big G" is insignificant: 

the direct gravitational acceleration from the Great Attractor is on the order of 10^(-13) m/s^2. The 

same cannot be said for the gravitational background of the entire Universe. Calculations show that 

the maximum gravitational acceleration due to the mass of the Universe is on the order of 10-9 m/s2. 

The acceleration imparted by external attractive masses to internal test masses in a torsion balance is 

extremely small, amounting to about 10-7 m/s2. Compared to an acceleration of about 10-7 m/s2, an 

acceleration due to the mass of the Universe of 10-9 m/s2 is an enormous value. 

According to Einstein's equivalence principle, it is impossible to directly measure the 

gravitational background of the Universe with any local instruments. But it exists, and it must be taken 

into account when calculating the gravitational constant. Therefore, the problem of "big G" should be 

considered more broadly: both as a measurement problem and as a calculation problem. It is a complex 

problem. Therefore, the requirement for the accuracy and completeness of the physical law from 

which "big G" is calculated comes to the fore. 

 

4. The "double blindness" situation. 

The measurement problem is related to the limitations of the ultra-precise instrument. These 

limitations manifest themselves in the fact that torsion balances or atomic interferometers are "blind" 

to the vector of the Universe's gravitational force, since the instrument is in free fall with the Earth 

and the Solar System. 



The calculation problem is related to the limitations of the mathematical model of gravity. The 

limitation of the formula F = GmM/r² is that Newton's equation completely ignores the real, but 

instrumentally unobservable, gravitational force. This is a "double blindness" situation, where both 

the instrument and the calculation formula are limited. 

The "double blindness" situation combines instrumental limitations and the incompleteness of 

the law of gravity into a single methodological trap, making it impossible to accurately calculate the 

value of the fundamental constant in terrestrial laboratories. The "blindness" of the instrument and the 

"blindness" of the equation F = GmM/r² complement each other, locking themselves into a local 

coordinate system and ignoring the external gravitational force of the Universe, which actually exists 

and is necessary for calculating the gravitational constant. 

On the one hand, Newton's formula does not take into account the gravity of the Universe, 

while on the other hand, the instrument is designed to reject any external influences and record only 

the gravitational force of two masses. In other words, the instrument is forcibly adapted to Newton's 

local formula. As a result, we calculate the constant within the framework of physical and 

mathematical isolation from the gravity of the Universe, but attempt to pass it off as a constant of the 

Universe itself. When perfectly functioning instruments fail to measure complete data, and the results 

of precise but incomplete measurements are calculated using an incomplete mathematical formula, 

this is not a metrological impasse, but something more. It is a crisis of methodology, which attempts 

to describe the whole through an isolated part, and a crisis of the theory of gravity.  

The discrepancy between the values of the constant G is a natural phenomenon for the local 

physical model of gravity and the local law of gravity. It can be concluded that precision metrology 

has made a discovery—it has experimentally discovered limits beyond which the old mathematical 

model of gravity, which does not take into account the gravity of the entire Universe, fundamentally 

fails to function.  

 
5. A new formula for calculating "big G" that takes into account the gravity of 

the Universe. 

A new law of gravity, which will allow metrologists to correctly calculate "big G," must 

include the parameters of the observable Universe. When calculating the gravitational constant G, it 

is proposed to use a law of gravity that takes into account the gravity of the Universe instead of 

Newton's law [23]: 

 2

2
mc

r

GmM
FU   (1) 

Fig. 1. The law of universal gravitation, taking into account the gravity of the universe. 

Where: m and M are the masses of objects, r is the distance, c is the speed of light in a vacuum, G is 

the gravitational constant, and Ʌ is the cosmological constant. 

Formula (1) paves the way for calculating a more precise value for the gravitational constant 

G, which is a constant of the Universe. Formula (1) has two components: the Newtonian force and the 

gravitational force of the Universe: 



FU = F{Newton} + F{Universe} (2) 
To simplify formula (1), we introduced the maximum value of the cosmological force 

F{Universe} = (mc²)√Ʌ. Instruments do not directly detect the gravitational force of the Universe 

F{Universe}, since both laboratories and instruments are in free fall with respect to this force vector. 

However, this force exists and is necessary for the correct calculation of the constant G. It must be 

taken into account during the mathematical calculation of the results. Taking F{Universe} into 

account eliminates not instrumental errors, but rather the error in calculating "big G," which led to the 

"chaotic" scatter of G values obtained by different laboratories. 

 

6. The reason for the chaotic spread of G values. 

According to the extended formula FU = GmM/r² + (mc²)√Ʌ, the cosmological force of the 

Universe FCos = (mc^2)√Ʌ acts as a constant external vector. When physicists at different points on 

Earth and at different times measure the force of attraction between test masses, their laboratory setup 

is oriented at different angles (α) to the common "universal vector." Because of this, the projection of 

the external cosmological force ((mc²•√Ʌ)•cosα) onto the instrument's measurement axis differs each 

time [23]. However, Newton's formula does not take this into account. The result is an artificially 

created, chaotic spread in the calculated value of the constant G from laboratory to laboratory. 

For this reason, the "Big G crisis" may not be an instrumental error, but a signal that the basic 

formula did not take into account the contribution of the Universe. There are precedents for this: 

1. Additional noise from a cosmic source, modulated not by the sun (24 hours), but by the stars 

(23 hours 56 minutes 4 seconds), was observed in the TR&D-96 experiment during repeat 

measurements in 2002 [24, 25]. 

2. In 2015, a group of physicists led by John Anderson discovered that the "chaos" in the 

calculated values of Big G has a clear periodicity: the calculated values of G fluctuate with a period 

of 5.899 years [26]. 

Perhaps this reflects the indirect influence of an external gravitational field on the results of 

Big G measurements. The results obtained by the groups of Mikhail Gershtein and John Anderson 

have been harshly criticized. It is advisable to return to these results and reanalyze them, taking into 

account the mathematical incompleteness of Newton's law. 

If there is an external gravitational field, then the vector of this hidden influence is projected 

differently onto the measuring axes of instruments at different points on the planet. The contribution 

of the second component of formula (1) depends on the angle between the cosmological force vector 

and the sensitive axis of the instrument. Accordingly, this contribution depends on the laboratory's 

geographic coordinates and the Earth's orientation as it moves through space. Failure to account for 

this contribution, given such complex instrument motion, leads to a "chaotic" scatter of values 

obtained by different laboratories. 

When a physical law is used as a "mathematical tool" to extract a constant, any incompleteness 

of the law itself automatically becomes an anomaly in the calculation of that constant. What 

metrologists call a "systematic error of instruments" may in fact be an incompleteness of the formula 

used in the calculation. Instead of shifting the blame to the instruments, it is time to acknowledge that 

the mathematical tool for calculating (F = GmM/r²) has exhausted its accuracy for this problem. 



Since Newton's law is fundamentally incomplete and does not take into account the 

cosmological scale, its use yields not a fundamental constant of the Universe, but a "coefficient" close 

to its value for isolated bodies in absolutely empty space. This is the profound conceptual conflict 

between Newton's local physics and the real gravitational interaction of all bodies in the Universe. 

There is a fundamental limitation of the Newtonian approach: it is impossible to obtain the constant 

G of the entire Universe in a local experiment, completely abstracting from the fact that the experiment 

itself is carried out within the unified gravitational field of the Universe.  
 

7. An unaccounted for external factor of gravitational origin. 

The "big G" crisis is pushing for a paradigm shift: instead of "measurement error," it has 

become possible to view metrologists' results as the discovery of a new physical phenomenon. Viewed 

from this perspective, metrologists, unwittingly, were the first to stumble upon experimental proof 

that the gravity of a local system is fundamentally open to the outside. A local system always contains 

an unaccounted for "external factor," which is ignored by Newton's law. 

To resolve this discrepancy, an extended formula is proposed: FU = GmM/r² + (mc²)√Ʌ, which 

includes a component that includes the cosmological constant Ʌ to account for cosmic-scale mass. 

Newton's equation (F = GmM/r^2) takes into account only two local masses and ignores the 

fact that these masses are located within the colossal external field of the Universe. The spread of G 

values is the first direct laboratory evidence of the influence of the global structure of the Universe on 

local processes (in the spirit of Mach's principle). 

Metrology has experimentally revealed the limits of applicability of the local law of gravity. 

This is the most important conceptual conclusion from this long-standing metrological drama. It is a 

direct indication that the problem should be moved from the category of "bad measurements" to the 

category of "incomplete theory of gravity." 

 

8. Shifting the focus from "bad instruments" to the imperfections of the 

physical law of gravity. 

Science typically develops according to the following formula: Theory → Metrological 

verification → Confirmation (or correction). In the case of measuring the constant G, this cycle broke 

down. Metrologists created incredibly sensitive instruments capable of eliminating known types of 

instrumental and systematic errors, but instead of the long-awaited agreement in their results, they 

encountered chaos. 

When ultra-precise instruments in different laboratories around the world systematically 

produce inconsistent, yet perfectly reproducible, results, this proves that metrology has fulfilled its 

mission to the fullest. The problem was not the imperfections of the instruments, but the imperfections 

of the physical law of gravity. The stable discrepancy in Big G values, confirmed in multiple 

measurements, is a valuable experimental result for rethinking gravity. 

Metrologists accurately and honestly documented reality. And the fact that the measurement 

results diverge means the following: the spread of values indicates the existence of a reality that 

Newton's formula "does not see." 

 



9. Metrology has outpaced physics. 

For centuries, metrology followed in the footsteps of theoretical physics, confirming its 

hypotheses. Physicists postulated laws, and metrologists confirmed them numerically. In the case of 

measuring "big G," metrology outpaced physical theory. Discrepancies in G values demonstrated that 

Newton's local law of gravity does not allow for its precise value. This precedent transformed 

metrology from a "service staff" into the primary taskmaster for theoretical physics. For the first time 

in the history of science, metrology had grounds to pose a challenge to theoretical physics: "We have 

no doubt about the accuracy of our instruments; we have discovered an unaccounted cosmological 

factor that is not included in your law; a new law of gravity is needed that will allow us to correctly 

calculate the value of the gravitational constant." The "big G" crisis is not caused by "bad instruments," 

but by the imperfection of the physical law from which it is calculated. 

The discrepancy in G measurements reveals a crisis in the long-standing formula for the 

gravitational force, not instrumental error. If G is considered a parameter inextricably linked to the 

entire Universe, then the laboratory results become logical. What were previously called "unaccounted 

systematic errors" are actually explained by the contribution of the cosmological term (mc²)√Ʌ. 

Laboratories do not measure "pure" G, but only its effective local value, which does not include the 

gravitational factor of the Universe. Since the contribution of the cosmological background depends 

on the specific experimental conditions and the orientation of the instrument in space, this 

unaccounted factor is always different. 

The discrepancy in G values has exposed the incompleteness of a fundamental law of physics. 

The fact that ideal instruments produce different values means one thing: the classical gravity equation 

does not describe reality in laboratories. It does not take into account the gravitational force of the 

mass of the Universe, which is necessary to calculate G. 

 

10. The Triumph of Precision Metrology. 
This creates the false impression that metrology is incapable of measuring "big G." In fact, by 

detecting discrepancies in "big G" values, it has reached a hard limit of the existing gravity paradigm. 

When ideal instruments under ideal conditions yield different results, this means that the formula from 

which these results follow is imperfect. A dead end turns into a triumph, since this dead end 

experimentally proves the incompleteness of Newton's local law. Metrology has made a major 

discovery by contradiction: it has documented discrepancies in "big G" values and, thus, established 

the limits of the applicability of classical physics. This is not a dead end, but a triumph. 

The triumph of metrology lies not only in achieving the highest precision, but also in the fact 

that this high precision allowed for the detection of discrepancies that revealed the presence of an 

additional external factor of gravitational origin, absent from Newton's law. This is experimental proof 

that in the real world, an additional external factor of gravitational origin exists that Newton's law 

simply cannot describe. 

If physicists simply added another decimal place to the value of "Big G," it would be a triumph 

of engineering, but it would not change our understanding of the influence of the Universe's gravity. 

Everything points to a modeling error. Scientists tried to solve the problem in a closed system, 

forgetting that the system is actually open. The formula suitable for calculating "Big G" is: FU = 

F{Newton} + F{Universe}. However, metrologists use only the first part of F{Newton}. 



The opportunity to obtain the true value of "Big G" still remains! There is no need to conduct 

repeated measurements. Every laboratory's source data archives contain everything necessary! It is 

sufficient to perform calculations using the open-system formula FU = F{Newton} + F{Universe}, which 

takes into account the gravity of the Universe. The differences in results between China, the United 

States and Europe may be directly related to the fact that the influence of the gravitational field of the 

Universe, which has a different value at a particular point and depends on the coordinates of the 

laboratory and the movement of the Earth, was not taken into account. 

All scientific groups have expended colossal effort and time on this "capricious" constant. 

Everyone has arrived at different values for the constant. Everyone is disappointed. I believe that 

every scientific group is interested in a recalculation to salvage decades of their titanic work and turn 

this "failure" into a scientific discovery. 

 

11. Final Remarks. 

1. "Big G" is a constant of the Universe, but it is calculated from Newton's law of gravity, 

which ignores the gravity of the Universe. Attempting to derive an exact value for the constant of the 

Universe from an approximate formula that "ignores" the gravity of the entire Universe is 

mathematically incorrect. This is the profound conceptual conflict between the local nature of 

Newton's law and the global nature of gravity itself. 

2. Persistent discrepancies in "big G" measurements are due to an incomplete Newtonian 

model. There is a fundamental limitation of the Newtonian approach: it is impossible to obtain an 

exact value of G in a local experiment, which completely ignores the fact that the experiment itself is 

conducted within the unified gravitational field of the Universe. 

3. The chaotic distribution of "big G" values arises because the mathematical model of gravity 

does not take into account the gravitational background of the Universe. When ultra-precise 

instruments show chaos, this is not an experimenter's error, but direct evidence of an incomplete 

mathematical model of gravity. 

4. Discrepancies in measurements of large G values are not a scatter of G itself and do not 

indicate a variation in the constant. The constant G remains constant. The scatter of G values is a 

computational artifact. 

5. Metrology has experimentally discovered the limits of the applicability of local physics. For 

this reason, the problem of "big G" should be reclassified from the category of "poor measurements" 

to the category of "incomplete theory of gravity." 

6. The metrological impasse with "big G" turns into a triumph for metrology and becomes 

direct evidence of the imperfections of gravity theory. This is an even more significant result for 

science than an extra decimal digit in the value of the constant G. The spread of G values does much 

more than that—it demands a new cosmological paradigm. 

7. The triumph of metrology lies not only in achieving the highest precision, but also in the 

fact that, thanks to high precision, discrepancies were discovered that revealed the presence of an 

additional external factor of a gravitational nature, absent from Newton's law. 

8. For the first time in the history of science, metrology had grounds to pose a problem to 

theoretical physics: “a new law of gravity is needed that will allow the value of the gravitational 

constant to be correctly calculated.” 



9. The opportunity to obtain the true value of "Big G" is still not lost! There is no need to 

conduct repeated measurements. While theoretical physicists are busy searching for a new law of 

gravity (as the history of science shows, this could take several hundred (!) years), we can already use 

the formula FU = F{Newton} + F{Universe}. It is quite possible that the scatter will disappear, and the 

calculated values of "Big G" will miraculously converge within a narrow range of their values. 

10. The world's leading laboratories have accumulated a colossal array of ultra-precise 

measurements. There's no need to rebuild a torsion balance. We can take these existing numbers and 

run them through a new mathematical filter: FU = F{Newton} + F{Universe}. The price at stake: the true 

value of the "Big G" constant of the Universe. 
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