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The Newtonian gravity constant G plays a central role in gravitational theory. Researchers have since at least the 1980's tried to see if the Newton gravitational constant can be expressed or replaced with more fundamental units, such as the Planck units. However already in 1987 it was pointed out that this led to a circular problem, namely that one must know G to find the Planck units, and that it is therefore is of little or no use to express G through the Planck units. This is a view repeated in the literature in recent years, and is the view held by the physics community. However a few years ago we will claim the circular problem was solved. In addition when one express the mass from the Compton wavelength formula then this leads to that the three universal constants G, h and c can be replaced with only lp and c to predict observable gravitational phenomena. This paper will review the history as well recent progress in the composite view of the gravitational constant.

1 Short history on the Newton gravitational constant and the Planck units Newton's gravitational constant play an important role in almost any gravity calculation. However Newton actually never introduced nor used a gravitational constant [START_REF] Haug | Demonstration that newtonian gravity moves at the speed of light and not instantaneously (infinite speed) as thought![END_REF] in his gravitational force formula. His formula as stated by words in Principia [START_REF] Newton | Philosophiae Naturalis Principia Mathematica[END_REF] was F = M m R 2 . This is equivalent to today's gravitational force formula without the gravitational constant. Well almost so, as we on purpose are using the notation M and m for the two masses, rather than M and m, this because Newton had a quite di↵erent view on mass than today. Even without a gravity constant Newton was able to do many predictions such as to find the relative mass between planets and the Sun, see also Cohen [START_REF] Cohen | Newton's determination of the masses and densities of the Sun, Jupiter, Saturn, and the Earth[END_REF]. He also found the relative density of the Earth relative to the Sun to a value very close to what is known today. What he tried to do, but not could do was to find the density of the earth relative to a known substance, such as water, lead or gold.

Cavendish [START_REF] Cavendish | Experiments to determine the density of the earth[END_REF] in 1798 is by modern physics often considered the first to measure the gravitational constant. However, Cavendish in his paper did not describe a gravitational constant nor used one. What he did was to measure the density of the Earth relative to the density of a known substance, what Newton not had been able to perform but tried to do. To do this Cavendish used a torsion balance, today also known as a Cavendish apparatus. Such an apparatus had been designed The main point in using such an apparatus is that one can measure the gravity e↵ects from a human size object, that is the balls in the Cavendish apparatus where one easily can control what kind of substance they are made of, for example lead. Then next by comparing this with the gravitational e↵ect of the Earth one can find the density of the Earth relative to the density of a known substance. That such an apparatus also can be used to extract the gravitational constant is true.

The so called Newton gravitational constant was first introduce in 1873 by [START_REF] Cornu | Détermination nouvelle de la constante de l'attraction et de la densité moyenne de la terre[END_REF] by the two French physicists Cornu and Baille. In their paper they gave the formula

F = f Mm R 2 (1)
where f is the gravitational constant. Big G as the notation of the gravity constant was likely first introduced by Boys [START_REF] Boys | On the Newtonian constant of gravitation[END_REF] in 1894. It took many years before the notation G became standard in the international physics community, for example Max Planck [START_REF] Planck | Einführung in die allgemeine Mechanik[END_REF] used f for the gravitational constant as late as 1928, and Einstein used notation k in 1916. Naturally if one uses f , k or G as symbol for the gravitational constant is pure cosmetics. What is important to bear in mind is that the gravitational constant is relatively new (at least compared to Newton's Principia) and that it also came into existence at about the same time the kilogram became the international standard mass. 1 But it is evident that this length (the Planck length) must be the key to some essential structure. It may not be an unattainable hope that someday a clearer knowledge of the process of gravitation may be reached.?

However, Eddington's idea was criticized by Bridgeman [START_REF] Bridgman | Dimensional Analysis[END_REF] in 1931. Bridgeman (that later got the Nobel prize in physics) thought of the Planck units where more likely mathematical artifacts coming out of dimensional analysis rather than something fundamental related to gravity. Today most researchers working with quantum gravity theory seems to think the Planck units will play an important role in a final unified theory, see for example [START_REF] Padmanabhan | Planck length as the lower bound to all physical length scales[END_REF][START_REF] Adler | Six easy roads to the Planck scale[END_REF][START_REF] Hossenfelder | Can we measure structures to a precision better than the Planck length? Classical and Quantum Gravity[END_REF]. Others are more critical, Meschini [START_REF] Meschini | Planck-scale physics: Facts and beliefs[END_REF] points out that the "the significance of Planck's natural units in a future physical theory of spacetime is only a plausible, yet by no means certain". The lack of certainty in the significance of the Planck units comes from that the Planck scale at that time still only could had found very indirectly by dimensional analysis. For example Unzicker [START_REF] Unzicker | The Mathematical Reality: Why Space and Time Are an Illusion[END_REF] still seems to hold on to the view of Bridgeman, that the Planck units are little more than mathematical artifacts from dimensional analysis that are of no use and can basically be seen as undetectable mathematical artifacts. The Planck units are almost a bit like the ether, if there are no ways to detect the Planck units then why not simply abandon the idea that they will play a central role in physics.

These opposing views on the Planck units we will see also plays an historically important role when it comes to the gravity constant itself. Okun [START_REF] Okun | The fundamental constants of physics[END_REF] in 1991 pointed out that "The status of G and its derivatives, mp, lp , tp, is at present di↵erent from that of c and h, because the quantum theory of gravity is still under construction.". So a better understanding of G can perhaps also makes us get closer to understanding the Planck scale and even closer to a unified quantum gravity theory. So it is important to keep questioning the real meaning of G, something we will look at this paper, mainly by reviewing the existing literature of how G potentially can be linked to the Planck scale.

History of the composite view of G and the circular problem

The gravity constant has SI units of m 3 • kg 1 • s 2 . It would be strange if anything physical had units: meters cubed, divided by kilogram and seconds squared. We can all imagine something that has length, for example a cat, or something that has mass in terms of kilogram, for example a cat, and time we all have a feeling of is related to change, it can be measured with clocks. So, the output units of the Newtons gravitational constant is perhaps the first hint that it could be a universal composite constant that actually can be represented by some more fundamental constants that we can link more directly to something physically [START_REF] Haug | The gravitational constant and the Planck units. A simplification of the quantum realm[END_REF]. Still as we will see that G is a composite constant has been discussed for more than 60 years without a resolution, until perhaps very recently. We will here go through much of the important history and progress around how the gravitational constant can be expressed in form of Planck units.

Thüring [START_REF] Thüring | The gravitational constant[END_REF] in 1961 concludes that G has been introduced somewhat ad-hock and that it cannot be associated with a unique property of nature, see also Gillies [START_REF] Gillies | The newtonian gravitational constant: recent measurements and related studies[END_REF]. Zee [START_REF] Zee | Calculation of newton's gravitational constant in infrared-stable yang-mills theories[END_REF] in 1982 in a paper titled "Calculation of Newton's Gravitational Constant in Infrared-Stable Yang-Mills Theories" wrote "Is Newton's gravitational constant G a, fundamental parameter or is it calculable in terms of other fundamental parameters? In this paper I would like to argue the latter view and to present a calculation of G, unfortunately not in the real world, but in a toy world, just to demonstrate that G is indeed calculable."

Cahill [START_REF] Cahill | The gravitational constant[END_REF][START_REF] Cahill | Tetrads, broken symmetries, and the gravitational constant[END_REF] in 1984 is likely the first to suggest that instead of calculating the Planck mass from G h and c, that perhaps G can be calculated from the Planck mass and suggest that G is given by

G = hc m 2 p (2)
This is nothing more than solving the Planck mass formula, mp = q hc G , with respect to G. Chaill comments "The actual distribution of energy throughout space-time causes the tetrads to assume vacuum expected values of the order of the Planck mass, mp. Thus the gravitational constant, G = hc m 2 p , may be viewed not as a fundamental constant, but as a mass scale that is dynamically determined by the large-scale structure of the Universe."

Cohen [START_REF] Cohen | Graviton Exchange and the Gravitational Constant in the book Gravitational Measurements, Metrology and Constants[END_REF] suggest the same formula in 1987, that he correctly points out also can be found from dimensional analysis or in his own words "Dimensional analysis let us write G = hc/m 2 pl , where m pl is the Planck mass 21.77 ⇥ 10 9 kg, but this is of no help of determining G since there are no independent determination of m pl ." (page 74. Note that we will use notation mp for the Planck mass, while several papers also use notation

m pl )
This insight is of great importance and is what we will call the circular problem of the composite view of the Newton gravitational constant. Namely the view that to express G from Planck units is of little or no use if one need G to find the Planck units in the first place. Independently a series [START_REF] Okun | The fundamental constants of physics[END_REF][START_REF] Sivaram | A minimal time and time-temperature uncertainty principle[END_REF][START_REF] Tong | String Theory[END_REF][START_REF] Mcculloch | Gravity from the uncertainty principle[END_REF][START_REF] Bari | Cosmology and the Early Universe[END_REF] of researchers also later on suggest the same formula for G, likely without knowing about the paper of Cahill or Cohen, but non of these solve the circular problem. McCuloch [START_REF] Mcculloch | Quantised inertia from relativity and the uncertainty principle[END_REF] in 2016 again points out the circular problem with expressing the gravity constant from the Planck mass with the same formula as introduced by Cahill and Cohen, or in his own words

In the above gravitational derivation, the correct value for the gravitational constant G can only be obtained when it is assumed that the gravitational interaction occurs between whole multiples of the Planck mass, but this last part of the derivation involves some circular reasoning, since the Planck mass is defined using the value for G.

Again this demonstrate that the circular problem of expressing G in form of Planck units has been there for a very long time, and this is in our view directly linked to that one in quantum gravity have had little or no progress in detecting the Planck scale, and therefore limited progress as we soon will discuss.

Clark [START_REF] Clark | Graviton Exchange and the Gravitational Constant in the book The Gravitational Constant: Generalized Gravitational Theories and Experiments[END_REF] in 2003 suggest the gravitational constant is given by

G = aghc u 2 (3) 
as

ag U 2 = 1 m 2 p
this is in many ways just an indirect way of writing the Cahill and Cohen formula, as we have

G = ag hc u 2 = hc mp .
Independently Zwiebach [START_REF] Zwiebach | A First Course in String Theory[END_REF] and Nastasenko [START_REF] Nastasenko | Otkrutie predelno vozmojnuh volnovuh parametrov: Theoria and tehnica peredachi, priema i pererabotki informacii. 10-ja jubilejnaja megdunarodnaja conferencia[END_REF] both in 2004 describes the following formula to express G from the Planck units

G = l 3 p t 2 p mp (4) 
Zwiebach describe this as a "Planckian system of units" but gives no indications that the Planck units can be found independent of G. Bruneton [START_REF] Bruneton | Notes on several phenomenological laws of quantum gravity[END_REF] in 2013 suggest the same formula, and the view that instead of G, h and c being the fundamental universal constants they are just composites and that the Planck units are much more fundamental, see also [START_REF] Casadio | Quantum hoop conjecture black hole formation by particle collisions[END_REF][START_REF] Nastasenko | Selection and justification of a new initial level of the material world[END_REF]. This formula for G can for example be derived from dimensional analysis of G. The dimensions of G are [G] = L 3 M 1 T 2 , ande simply replace L with lp and M with mp and T with tp and we get the formula G = l 3 p t 2 p mp . However, if one need to find G first to find the Planck units then one can naturally question the usefulness of this. The same formula has later been suggested/used by for example Mercier [START_REF] Mercier | Several ways to calculate the universal gravitational constant G theoretically and cubic splines to verify its measured value[END_REF] and Humpherys [START_REF] Humpherys | Natural Planck units and the structure of matter and radiation[END_REF].

In natural units when first setting c = h = 1, we must have G = 1/m 2 p as pointed out by Kiritsis [START_REF] Kiritsis | Introduction to Super String Theory[END_REF] in 1997 as well as by Cerdeno and Munoz [START_REF] Cerdeno | An introduction to supergravity[END_REF] in 1998 and later mentioned by for example [START_REF] Bruneton | Notes on several phenomenological laws of quantum gravity[END_REF][START_REF] Langacker | Time Variation of Fundamental Constants as a Probe of New Physics[END_REF][START_REF] Langacker | Time variation of fundamental constants as a probe of new physics[END_REF][START_REF] Kazanas | Cosmological Inflation: A Personal Perspective[END_REF][START_REF] Ritter | Laboratory Searches for E↵ects Beyond Classical Gravity[END_REF][START_REF] Ellis | Beyond the Standard Model in the book: Astronomy, Cosmology and Fundamental Physics: Proceedings of the ESO/CERN/ESA Symposium Held[END_REF][START_REF] Hossenfelder | Minimal length scale scenarios for quantum gravity[END_REF]. We find others like Peebles [START_REF] Peebles | Inflation and the Baryon Insocurvator Model, in the book: Large Scale Structure and Motions in the Universe[END_REF] that already in 1989 pointed out that mp = G 1/2 when h = c = 1, so one could claim he then also pointed out G = 1/m 2 p , as it is natural very trivial to turn the equation around. Still by writing G = 1/m 2 p rather than mp = G 1/2 , gives a strong indication or even hint that perhaps we should think that the gravity constant is a function of the Planck units, and not only the Planck units can be a function of G as first suggested by Max Planck, and this is what this paper is all about. Further in the natural units system when h = c = 1 we will then have G = l 2 p as pointed out by Schwarzschild [START_REF] Schwarzschild | Theorists and experimenters seek to learn why gravity is so weak[END_REF] 2000 and also [START_REF] Ritter | Laboratory Searches for E↵ects Beyond Classical Gravity[END_REF][START_REF] Hossenfelder | Minimal length scale scenarios for quantum gravity[END_REF][START_REF] Padmanabhan | Atoms of spacetime and the nature of gravity[END_REF]. And since tp = lp c we must naturally also have G = t 2 p when h = c = 1. When only c = 1 then we must have h = mplp and we get G = lp mp as pointed out by Casadio [START_REF] Casadio | Gravitational renormalization of quantum field theory: a "conservative" approach[END_REF] in 2009, and also discussed/used by [START_REF] Bruneton | Notes on several phenomenological laws of quantum gravity[END_REF][START_REF] Casadio | Gravitational renormalization of quantum field theory[END_REF][START_REF] Mück | On the number of soft quanta in classical field configurations[END_REF][START_REF] Casadio | Horizons and non-local time evolution of quantum mechanical systems[END_REF][START_REF] Casadio | What is the Schwarzchild Radius of a quantum Mechanical Particle[END_REF][START_REF] Roberto Casadio | Horizon quantum mechanics of rotating black holes[END_REF][START_REF] Ovalle | Beyond Einstein Gravity: The Minimal Geometric Deformation Approach in the Brane-World[END_REF]. We also have

G = t 2 p c 5 h = c 5 v 2 p ( 5 
)
where vp is the Planck frequency, this was likely first mentioned by Nastasenko [START_REF] Nastasenko | About of more exact definition of value gravitational constant by means of calculation: Materials of the international scientific and technical conference: High-performance computing systems[END_REF] in 2013. Haug in 2016 [START_REF] Haug | The gravitational constant and the Planck units. A simplification of the quantum realm[END_REF][START_REF] Haug | Planck Quantization of Newton and Einstein gravitation[END_REF][START_REF] Haug | Newton and Einstein's gravity in a new perspective for Planck masses and smaller sized objects[END_REF] suggest that G is a universal composite gravitational constant of the form

G = l 2 p c 3 h (6)
This he get from dimensional analysis assuming the more fundamental constants are lp, h and c and that the gravitational constant simply is a composite constant. His argument is that the complex output units of G indicates it is a composite constant and further that the gravity constant came before the Planck length do not mean the gravity constant is more fundamental than the Planck length. It is natural that we first understand the world more from the surface, before we understand the deeper aspects of it. Further he shows how many of the Planck units can be simplified when one assume G is such a composite. Still non of the above-mentioned papers has solved the circular problem, so they are at best hypotheses that perhaps G can be expressed in form of Planck units, but that there are unsolved problems to do so.

As we have seen a series of ways to express the G in form of Planck units have been expressed in the literature. Some have done this because they think G is a composite constant and that the Planck units are more real and fundamental, others have mention G as a function of Planck units just for the use in some calculations they have been done to get to some other results not directly related to the view that G is a composite constant or not.

Table 1 shows a series of ways to write G from Planck units that we have found in the literature, and additional many more ways. All these ways are valid mathematically, but again it is assumed one need to know G to find the Planck units. A series of the formulas are marked with that they first are presented in this paper, we do not do this to indicate we have done any new important inventions, but simply to demonstrate that there is many ways to express G from Planck units. Basically any Planck unit related formula can be simply solved with respect to G. This is trivial mathematically, the big question is if it can lead to some significant new insight or not.

From

Gravity constant formula Likely first described: a )

Planck mass mp =

q hc G G = hc m 2 p
Cahill [START_REF] Cahill | The gravitational constant[END_REF] 1984 and Cohen [START_REF] Cohen | Graviton Exchange and the Gravitational Constant in the book Gravitational Measurements, Metrology and Constants[END_REF] 1987

Planck time tp = q Gh c 5 G = t 2 p c 5 h
Nastasenko [START_REF] Nastasenko | About of more exact definition of value gravitational constant by means of calculation: Materials of the international scientific and technical conference: High-performance computing systems[END_REF] Planck length lp =

q Gh c 3 G = l 2 p c 3 h
Haug [START_REF] Haug | The gravitational constant and the Planck units. A simplification of the quantum realm[END_REF] 2016 Zwiebach [START_REF] Zwiebach | A First Course in String Theory[END_REF] and Nastasenko [START_REF] Nastasenko | Otkrutie predelno vozmojnuh volnovuh parametrov: Theoria and tehnica peredachi, priema i pererabotki informacii. 10-ja jubilejnaja megdunarodnaja conferencia[END_REF] It is impossible for anyone today to know the full littrature of physics so there could be others coming first with these formulas, we have done a very serious attempt to search and find who published these results first.

Planck energy Ep = q hc 5 G G = hc 5
Table 2 show how to write G from Planck units when h = c = 1 and when c = 1 and h = mplp. So these formulas are simplified cases of the formulas in table 1.

From Gravity formula Likely first described when

h = c = 1 G = 1/m 2 p
Kiritsis 1997 [START_REF] Kiritsis | Introduction to Super String Theory[END_REF] and Cerdeno and Munoz 1998 [START_REF] Cerdeno | An introduction to supergravity[END_REF] 3 The break through in the circular problem

when h = c = 1 G = l 2 p Schwarzschild 2000 [48] when h = c = 1 G = t 2 p this paper when h = c = 1 G = 1/a 2 p this paper when h = c = 1 G = 1/E 2 p this paper when h = c = 1 G = 1/
We have just looked at a long series of ways to express G in form of Planck units. However as long as one need to know G to find the Planck units this just lead to a circular problem as have been pointed out by a series of researchers, so at first glance this do not seem to help us understand G better. Still we will claim that in recent years there has been a breakthrough in the circular problem. Haug [START_REF] Haug | Can the Planck length be found independent of big G ?[END_REF] in 2017 shows a reliable way of find the Planck length independent of G, but still dependent on knowledge of h and c. This by using a Cavendish apparatus as described in the appendix of that paper. That one need to use a Cavendish apparatus has nothing to do with that one need to know G. Haug derives the formula

lp = r h2⇡ 2 Lr 2 ✓ MT 2 c 3 (7) 
where r is the distance between centers of the large and small balls (when the balance is deflected), further L is the distance between the small balls in the apparatus. M is the kilogram mass of the large ball in the apparatus that can be found for example with a standard letter weight as compared to the one-kilogram prototype mass.

✓ is the angle of deflection measured and T is the measured period of oscillation of the torsion balance. In other words, this way of finding the Planck length is only dependent on h and c and not on prior knowledge of G.

The formula above can be simplified further so we get rid of the Planck constant also, and then only depend on knowledge of c, this we will soon get back to.

In 2020 Haug [START_REF] Haug | Finding the Planck length multiplied by the speed of light without any knowledge of G, c, or h, using a Newton force spring[END_REF][START_REF] Haug | Collision space-time: Unified quantum gravity[END_REF] shows it is possible to find the Planck length and the Planck time without knowledge of both G and h, but that to find the Planck mass (in kilogram) one need to know h and c. Further in 2021 Haug [START_REF] Haug | Finding the Planck length multiplied by the speed of light without any knowledge of G, c, or h, using a Newton force spring[END_REF] shows an approach combined with a long list of gravity phenomena that can be used to find the Planck length independent of G and h. In another paper [START_REF] Haug | Using a grandfather pendulum clock to measure the world's shortest time interval, the Planck time (with zero knowledge of G)[END_REF] his main focus is on how to find the Planck time independent of G and h. If one know how to find the Planck length independent of G and h one naturally know how to find the Planck time independent on G and h as the Planck time is simply the Planck length divided by the speed of light.

That the Planck units can be found without any knowledge of G means the gravity constant indeed can be expressed in form of the Planck units. This alone is a break through in our view. Still what dose it mean, this we will look more closely at in the next sections.

Putting the pieces together

We now know that the Planck units can be found without any knowledge of G. Table 3 shows a series of predictions from Newton and Einstein gravity simply re-written when we replace G with G = hc m 2 p . For example the gravitational acceleration that can be predicted by g = GM R 2 can now be re-written as

g = GM R 2 = hc m 2 p M R 2 (8) 
This in our view gives little if any new intuition or important results, one could even argue the formula now is even less intuitive than before. We can claim that this show that gravity is related to the Planck mass and that it therefore give some new intuition, but it is not obvious why this should be the case. Still G is replaced with an expression containing the Planck mass, and the Plank mass can be found independent of G, so this is a big step ahead from the view since the time of Max Planck and until recently where researchers though the Planck units cannot be found without knowing G first. We could argue that this approach replaces three universal constants G, h and c with three new ones, namely mp, h and c. Still so so far it seems that even after we have solved the circular problem in this composite view of G, this simply means we can replace G with another constant, namely mp. This could be interesting on its own, as it indeed could indicate G is more of a human construct rather than something representing directly physical aspects of the depth of reality. The many formulas in table 3 when re-written G = hc m 2 p do not seem to make things more intuitive, or we could argue it looks perhaps even less intuitive. It still looks like we still need three constants, but we have replaced G with mp.

We could choose any of the other ways to express G form Planck units as shown in table 1 or 2, for example we could choose Haug's formula G = l 2 p c 3 h , this would at least at first eye sight just lead to that G, h and c could be replaced with lp, h and c. In other words after we know that the Planck units can be found without G we can replace the three universal constants G, h and c with a chosen Planck unit plus c and h. So then one can question if this is just a change of unit systems? This alone is interesting, but not obviously a big break through, we could even claim trivial. . We can see that the end results likely are perhaps even less intuitive than the existing and that we basically just have swapped one constant for a new one (G for mp).

Gravity with G = hc m 2 p : Mass M and m (kg) Gravity force F = G Mm R 2 = hc m 2 p Mm R 2 (kg • m • s 2 ) Gravity acceleration g = GM R 2 = hcM m 2 p R 2 Orbital velocity vo = q GM R = 1 mp q hcM R Orbital time T = 2⇡R q GM R = 2⇡Rmp q hcM R Periodicity pendulum a (clock) T = 2⇡ q L g = 2⇡R q L GM = 2⇡Rmp q L hcM Frequency Newton spring f = 1 2⇡ q k m = 1 2⇡Rmp q hcM x Velocity ball Newton cradle b vout = q 2 GM R 2 H = 1 Rmp p 2hcM H Predictions from GR: Advance of perihelion = 6⇡GM a(1 e 2 )c 2 = 6⇡hcM a(1 e 2 )c 2 m 2 p Gravitational redshift z = r 1 2GM R 1 c 2 r 1 2GM R 2 c 2 1 = r 1 2hM R 1 cm 2 p r 1 2hM R 2 cm 2 p 1 Time dilation TR = T f r 1 q 2GM R 2 /c 2 = Deflection = 4GM c 2 R = 4hM cRm 2 p Microlensing ✓E = q 4GM c 2 (d S d L ) d S d L = q 4hM cm 2 p (d S d L ) d S d L
a
The formula is a very good approximation when the angle of the pendulum is small, as it is in most pendulum clocks. It is not accurate for large angles, but is again exact for an angle of 360; that is to say, for full circle, see [START_REF] Haug | The Huygens formula is exact for a very large angle: The moon-earth system as a gigantic pendulum clock[END_REF].

b Where H is the height of the ball drop.

Another important step is needed before we can discover the great utility of the composite view of the gravitational constant. The mass in kilogram of any mass can be described as

m = h ¯ 1 c (9)
where ¯ is the reduced Compton wavelength. This expression for mass we simply get by solving the Compton [START_REF] Compton | A quantum theory of the scattering of x-rays by light elements[END_REF] wavelength formula ¯ = h mc with respect to mass. One could claim that only elementary particles have Compton wavelength and not composite masses or at least not such large objects as planets or suns. Only elementary particles likely have a "physical" Compton wavelength that can be measured by Compton scattering, but larger masses consist of elementary particles and the aggregated Compton wavelength in the composite mass is is given by [START_REF] Haug | Demonstration that newtonian gravity moves at the speed of light and not instantaneously (infinite speed) as thought![END_REF][START_REF] Haug | Collision space-time: Unified quantum gravity[END_REF] ¯ = 1

1 ¯ 1 + 1 ¯ 2 + 1 ¯ 3 + • • • 1 ¯ n ( 10 
)
This aggregation is fully consistent with standard mass aggregation m = m1 + m2 + m3 + • • • + mn, and can even be derived form it. It is also important to understand that one can find the Compton wavelength of any mass without knowing h and G. Lets start with an electron, the Compton wavelength can be found by shooting a photon at an electron, and by measuring the photon wavelength before and after the impact with the electron, and also the angle between the incoming and outgoing photon, we have

e = 2 1
1 cos ✓

The reduced Compton wavelength of the electron is simply this divided by 2⇡ as is well known. Next we can find the reduced Compton wavelength of the proton by utilizing that the cyclotron frequency ratio is proportional to the Compton wavelength ratio. This because the charge on the electron and proton is the same, and the cyclotron frequency is given by

f = qB 2⇡m (12) 
So we must have fe fP

= qB 2⇡me qB 2⇡m P = ¯ P ¯ e ⇡ 1 1836.15 (13) 
So if we know the electron Compton wavelength we know the Proton Compton wavelength as it is just to take the electron Compton wavelength and divide it by 1836.15. Next we can find the Compton wavelength of any larger mass by "simply" counting the number of atoms in the object of interest and then divide the Compton wavelength of the proton by this count. To count atoms in a clump of matter is not easy, but fully possible. One way is to construct a precise silicon ( 28 Si) sphere. As one know the crystal structure here very well and since it is very uniform one can accurately calculate the number of atoms in such a sphere. This way of counting atoms have even been one of the recent suggested methods to re-define the kilogram, see [START_REF] Becker | The Avogadro constant: determining the number of atoms in a single-crystal 28Si sphere[END_REF][START_REF] Becker | The new kilogram definition based on counting the atoms in a 28 Si crystal[END_REF][START_REF]A new 28 Si single crystal: Counting the atoms for the new kilogram definition[END_REF]. There also exist other methods to count atoms [START_REF] Wang | Counting the atoms in supported, monolayer-protected gold clusters[END_REF][START_REF] Massam | Counting atoms[END_REF], so this is fully possibly in practice, even if it take some e↵ort.

Based on that we can write the formula of a mass as M = h ¯ 1 c we can replace the mass in equation 7 with this mass and this gives us

lp = r h2⇡ 2 Lr 2 ✓ MT 2 c 3 (14) lp = s h2⇡ 2 Lr 2 ✓ h ¯ 1 c T 2 c 3 (15) lp = r 2⇡ 2 Lr 2 ✓ ¯ T 2 c 2 (16) 
That is the two Planck constants cancel each other out to find the Planck length. In other words we do not need to know h or G to find the Planck length, all the other parameters in the formula we can easily find without knowledge of G or h using a Cavendish apparatus. The reason we use a Cavendish apparatus is because we can deal with sizes of matter where we can count the number of atoms, but similar methods for even much larger masses can be used [START_REF] Haug | Demonstration that newtonian gravity moves at the speed of light and not instantaneously (infinite speed) as thought![END_REF].

Haug [START_REF] Haug | Demonstration that newtonian gravity moves at the speed of light and not instantaneously (infinite speed) as thought![END_REF][START_REF] Haug | Collision space-time: Unified quantum gravity[END_REF] have recently shown a practical feasible way to find the Compton wavelength independent on G and h even for planets, stars and galaxies. The main point here is that any mass in terms of kilogram can be expressed by the formula 9. Next let us multiply the composite G = 

GM = lpc 3 h ⇥ h ¯ 1 c = c 2 l 2 p ¯ (17) 
What is important to pay attention to here is that the two Planck constant actually cancel each other out, we are left with two constants c and lp, and both these can be found without knowledge of G and h. Table 4 shows a series of predicted gravitational phenomena that actually can be observed. As we see, in all the observable phenomena, we have GM and not GM m. The small mass m in the Newton gravitational force formula is only used in derivations of observable gravitational phenomena and then one of the two masses always cancels out.

In real two mass gravity phenomena we have gravity parameter

µ = G(M1 + M2) = GM1 + GM1 = c 2 l 2 p ¯ 1 + c 2 l 2 p ¯ 2
so also in real two body gravitational phenomena the Planck constant cancel out.

It is evident from table 4 that a long series of observable gravity phenomena can be predicted by knowing only two constants, namely lp and c and naturally a variable which is linked to the mass size, namely the reduced Compton wavelength of the gravitational object. As seen from the table some observable gravity phenomena only need one constant, namely the Planck length. And again it has in recent years been demonstrated how to find the Planck length independent o↵ G so this is a fully practical way to do gravity predictions, it is not just a hypotheis.

As all predictions of observable gravity phenomena contains GM and this leads to GM = c 3 lp c lp ¯ . Haug has in a series of papers suggested that c 3 can be used as a gravity constant and that real gravity mass should be re-defined as m = lp c lp ¯ something we soon will get back to. This view gives us table 5, which gives all the exact same predictions as the standard gravity formulas, but without any G and also without no need for h. Well one exception is for the gravity force itself, but the gravity force can not be measured directly, we can only observe consequences from it. Our new way of representing the gravity force formula gives exactly the same predictions for observable phenomena, and it is only linked to the Planck length and the speed of light. The speed of light is in this context the same as speed of gravity ("gravitons"?). For example Abbot et. al. [START_REF] Abbott | Gravitational waves and gamma-rays from a binary neutron star merger: Gw170817 and grb 170817a[END_REF] has in 2017 has constrained "the di↵erence between the speed of gravity and the speed of light to be between 3 ⇥ 10 15 and +7 ⇥ 10 16 times the speed of light. ".

Mass M = h ¯ M 1 c (kg) Non observable (contains GM m) Gravitational constant G, ✓ G = l 2 p c 3 h ◆ Gravity force F = G Mm R 2 (kg • m • s 2 ) Observable predictions: (contains only GM ) Gravity acceleration g = GM R 2 = c 2 R 2 l 2 p ¯ M Orbital velocity vo = q GM R = clp q 1 R ¯ M Orbital time T = 2⇡R q GM R = 2⇡ p ¯ M R 3 clp Periodicity pendulum a (clock) T = 2⇡ q L g = 2⇡R q L GM = 2⇡R clp p L ¯ M Frequency Newton spring f = 1 2⇡ q k m = 1 2⇡R q GM x = clp 2⇡R q 1 ¯ M x Velocity ball Newton cradle b vout = q 2 GM R 2 H = clp R q 2H ¯ M Observable predictions (from GR): (contain only GM ) Advance of perihelion = 6⇡GM a(1 e 2 )c 2 = 6⇡ a(1 e 2 ) l 2 p ¯ M Gravitational redshift z = r 1 2GM R 1 c 2 r 1 2GM R 2 c 2 1 = s 1 2l 2 p R 1 ¯ M s 1 2l 2 p R 2 ¯ M 1 Time dilation TR = T f r 1 q 2GM R 2 /c 2 = T f r 1 2l 2 p R ¯ M Deflection = 4GM c 2 R = 4 R l 2 p ¯ M Microlensing ✓E = q 4GM c 2 (d S d L ) d S d L = 2lp q d S d L ¯ M (d S d L )
Table 4: The table shows that any observable gravity phenomena contain GM and not GM m and further than when assuming G is a composite, then we end up that we can predict all observable gravity phenomena only from lp and c.

a
The formula is a very good approximation when the angle of the pendulum is small, as it is in most pendulum clocks. It is not accurate for large angles, but is again exact for an angle of 360; that is to say, for full circle, see [START_REF] Haug | The Huygens formula is exact for a very large angle: The moon-earth system as a gigantic pendulum clock[END_REF].

b Where H is the height of the ball drop.

5 Is the inertial mass really identical to the gravitational mass?

As shown for all the observational gravitational phenomena reported in table 4 and 5 we have GM and not GM m. And again GM =

l 2 p c 3 h h ¯ 1 c = c 3 tp lp ¯
, where Haug has claimed in a series of papers [START_REF] Haug | Collision space-time: Unified quantum gravity[END_REF][START_REF] Haug | Quantum Gravity Hidden In Newton Gravity And How To Unify It With Quantum Mechanics[END_REF] that c 3 then can be seen as a gravitational constant and tp lp ¯ as a more complete mass definition. This mass definition he has coined collision-time, which again can be seen as the gravitational mass. And yes this mass definition has dimensions of simply time. This mass one already indirectly have embedded in standard gravity theory since one are multiplying the kilogram mass with the gravitational constant. But here the traditional view is that this is a gravity constant multiplied by a mass, and that they are two seprate things. One have never figured out exactly why this has to be done from a deeper perspective. Well, what is a gravitational mass and what is an inertial mass. A gravitational mass is linked to the mass caused by and acted on a body by the force of gravity, so it has always been assumed that both the masses in Newton's formula represent gravitational masses. However, we will challenge that view here. This because if the small mass m has insignificant impact on M then it cancels out in all derivations of direct observable gravitational phenomena, so we could even write

ya = G My R 2 (18) 
and we would still get the correct predictions about measurable gravitational phenomena from this equation, that is y on both sides of the equation could be replaced with basically anything, we could even define y as money. Money has naturally nothing to do with gravity, but since y is on both sides of the equation we can divide by y on both sides and we get a = GM/R 2 , and we can measure both a and the gravitational acceleration. Our point is that even when putting in a completely wrong mass definition for m on both sides of ma = G Mm R 2 these two m masses will cancel out in the derivation of anything observable. This is the case for derivation of any observable gravity phenomena, except for real two body problems where one have GM1 + GM2, not GM m. The reminding kilogram mass M is always multiplied by the gravity constant. We will claim this is done (unknowingly) to correct an incomplete mass definition (the kilogram mass) into a more complete mass definition, so the real gravitational mass is G c 3 M = lp c lp ¯ = M , this is discussed in detail by Haug [START_REF] Haug | Collision space-time: Unified quantum gravity[END_REF][START_REF] Haug | Quantum Gravity Hidden In Newton Gravity And How To Unify It With Quantum Mechanics[END_REF]. Newton naturally did not have this in mind when he developed his gravity theory, and as we have pointed out he also never used a

Mass M = h ¯ M 1 c (kg) Non observable Gravitational constant c 3 Gravity force F = c 3 M m R 2 (kg • m • s 2 ) Observable predictions: Gravity acceleration g = c 3 M R 2 = c 2 R 2 l 2 p ¯ M Orbital velocity vo = q c 3 M R = clp q 1 R ¯ M Orbital time T = 2⇡R q c 3 M R = 2⇡ p ¯ M R 3 clp Periodicity pendulum a (clock) T = 2⇡ q L g = 2⇡R q L c 3 M = 2⇡R clp p L ¯ M Frequency Newton spring f = 1 2⇡ q k M = 1 2⇡R q c 3 M x = clp 2⇡R q 1 ¯ M x Velocity ball Newton cradle b vout = q 2 c 3 M R 2 H = clp R q 2H ¯ M Observable predictions (from GR): Advance of perihelion = 6⇡c 3 M a(1 e 2 )c 2 = 6⇡ a(1 e 2 ) l 2 p ¯ M Gravitational redshift z = r 1 2c 3 M R 1 c 2 r 1 2c 3 M R 2 c 2 1 = s 1 2l 2 p R 1 ¯ M s 1 2l 2 p R 2 ¯ M 1 Time dilation TR = T f r 1 q 2c 3 M R 2 /c 2 = T f r 1 2l 2 p R ¯ M Deflection = 4c 3 M c 2 R = 4 R l 2 p ¯ M Microlensing ✓E = q 4c 3 M c 2 (d S d L ) d S d L = 2lp q d S d L ¯ M (d S d L )
Table 5: The table shows that we can write the gravitational constant as c 3 when using in our view a more complete mass definition, m = lp c lp ¯ . That is mass is related to time, or what Haug has called collision-time. Di↵erent mass sizes then only di↵ers in di↵erent Compton wavelength. Writing the gravitational force formula this way we get the same predictions as standard Newton gravity except we only relay on two constants lp and c to describe mass and any observable gravity phenomena. Also in general relativity predictions we can replace the mass with this mass definition if we replaces G with c 3 . The reason we can do this is that c 3 M = GM , this is clear when we understand that G is a composite constant and in addition understand that the kilogram mass can be written by simply solving the Compton wavelength formula with respect to m. a The formula is a very good approximation when the angle of the pendulum is small, as it is in most pendulum clocks. It is not accurate for large angles, but is again exact for an angle of 360; that is to say, for full circle, see [START_REF] Haug | The Huygens formula is exact for a very large angle: The moon-earth system as a gigantic pendulum clock[END_REF].

b Where H is the height of the ball drop. gravity constant. The gravity constant is a missing value constant simply found by calibration to observable gravitational phenomena when one have decided upon using the kilogram definition o↵ mass. This is also at least part of the reason why the gravity constant came into existence about at the same time as the kilogram mass became popular in Europe.

The mass linked to non-gravitational acceleration is often thought of as the inertial mass and since it has been shown experimentally that the following relation seems to hold

mia = G Mm R 2 (19)
we assume that the inertial mass mi must be equal to the gravitational mass m since it seems to be an equivalence between standard acceleration (for example in a elevator) and in a gravitational acceleration field, and we do not doubt this, we simply claim the mass m is not used directly for any predictions of any observable gravitational phenomena. That is one are not measuring ma nor G Mm R 2 , one are observing a and g = a = G M R 2 , in other words after the two small masses has canceled each other out in derivations for predictions of observable phenomena. In our view there is only one type of mass and we have just defined it as M = G c 3 M and inputted this mass definition in all parts in the Newton formula would lead to 

G c 3 ma = c 3 G c 3 M G c 3 m R 2
Our point is that in the standard Newton gravity formula in its modern form invented in 1873, one are likely unknowingly using two di↵erent masses, one is the standard kilogram mass multiplied by G, that is GM which combined can be seen as the gravitational mass (collision-time mass) multiplied by c 3 , that is GM = c 3 M and the other non-gravitational mass m is a incomplete kilogram mass that says nothing about gravity. When we just want to know for example the relation between mass and energy then the standard kilogram mass will have enough information to do so. So, we can still use m, that is the kilogram mass definition without adjustments in relations such as E = mc 2 or in E = mc 2 , but the same mass definition cannot be used for calculating gravity e↵ects from that mass without multiplying it with G, or better by understanding that GM actually represent the real gravitational mass (divided by c 3 ). There is only one mass, but to describe gravity needs additional information that is lacking in the kilogram mass definition. The kilogram mass is incomplete, but good enough for calculations related to just energy and mass, but it is incomplete when also taking into account gravity. We can then either fix this mass ad-hock by using G or we can understand that G is a composite constant, and when combined with M it gives a deeper insight in mass also related to gravity.

So the real gravitational mass even of the small mass is m

= G c 3 m = tp lp ¯ = l 2 p
¯ c , while the kilogram mass is given by m = h ¯ 1 c . Since the Planck length and the speed of light and the Planck constants are constants, and the only thing changing is the mass size in both the gravitational mass (collision-time mass) and in the kilogram mass they are proportional. So the weak equivalence principle holds also under this view. This view do not changes the output from predictions of observable phenomena, but it shows us how the Planck scale is already directly linked to gravity. Detection of gravity is in our view detection of the Planck scale. This view is new and controversial, but we think it should be taken seriously enough to be carefully investigated also by other researchers before rejected prematurely.

The Gravity Constant Calculated from Cosmological Entities

Another line of thought in relation to the composite view of G has been that the Newtonian gravitational constant perhaps can be calculated from cosmological entities or constants. Already in 1951 Bleksley [START_REF] Bleksley | A new approach to cosmology: Iii[END_REF] suggest that the gravitational constant can be expressed as

G = Ruc 2 Mu (22)
where Ru is the radius of the observable universe and Mu is the mass of the observable universe. As the mass of the universe from the Friedmann equation requires to know G, Bleksley could not use this mass to find G, but instead comes up with his own way to calculate the universe mass, a way we think look a bit like numerology or at least very speculative. For example he suggest that the number of protons in the universe must be R 2 u /(4⇢ 2 ) where ⇢ is the diameter of the proton. It is far from clear how he get to this formula, so we are questioning the validity of this approach. Mercier [START_REF] Mercier | Several ways to calculate the universal gravitational constant G theoretically and cubic splines to verify its measured value[END_REF] in 2020 basically gives the same formula for G, he uses a universe mass rooted in a paper by Carvalho [START_REF] Carvalho | Derivation of the mass of the observable universe[END_REF]. Carvalho starts with a relation between mass density and the Hubble constant that he claims is given by Weinberg [START_REF] Weinberg | Gravitation and Cosmology[END_REF] G⇢0 = H 2 0 [START_REF] Cahill | The gravitational constant[END_REF] and from this get

Mu ⇡ c 3 GH (24)
Carvalho in addition derive a universe mass to be the same as given by this formula, but independently from G by some assumptions of ⇡ mesons, however his derivation here seems quite speculative. Carvalho further claims "This is identical to expression derived in the context of Friedmann's cosmological model.". This claim is not fully correct or at least not precise enough. Both the formula he present: the one he claim is from the Friedman model and the other universe mass he derive from ⇡ mesons are both actually twice that one get from the Friedmann model. The universe mass one get from the Friedmann model is

Mc = 1 2 c 3 H0G (25)
as one also find indirectly in the book of Weinberg as well as in a series of other independent sources (see for example [START_REF] Hobson | General Relativity[END_REF][START_REF] Guifry | Modern General Relativity[END_REF]). Several authors (for example Cook in 2011 [START_REF] Cook | Quantum Gravity and the Standard Model[END_REF] and Mercier [START_REF] Mercier | Several ways to calculate the universal gravitational constant G theoretically and cubic splines to verify its measured value[END_REF]) have suggested that G can be expressed as

G = c 3 HMu = TH c 2 Mu (26) 
First of all this formula is naturally equal to G = R H c 2 Mu , as the Hubble radius is given by RH = c H 0 , and TH = R H c = 1 H 0 . Actually this formula is not fully consistent with the Friedmann model, as that would require G = c 3 2HMu and since the Hubble time is given by TH = 1 H 0 this is naturally the same as G = T H c 2 2Mu , but equation 26 is consistent when using the Haug [START_REF] Haug | A new full relativistic escape velocity and a new Hubble related equation for the universe[END_REF] universe mass which is predicted to be twice that of the Friedmann critical mass of the universe. Non of these authors have shown how to find the universe mass without already knowing G, except from what we would call very speculative approaches where we think there lack a solid foundation, even if this naturally can be discussed further. Still there is as we will see a way to find this critical mass of the universe without knowing G. First if we solve the Friedmann critical mass equation (Eq. 25) with respect to H0 then this gives the formula H0 = Where ¯ c is the reduced Compton wavelength of the critical mass in the Friedmann universe (the critical universe). This also means we must have

G = ¯ cc 4 2H0h (29) 
The Hubble constant can be found with no knowledge of G as also the Compton wavelength of the universe mass can be found without this knowledge of G as we [START_REF] Haug | Extraction of the Planck length from cosmological redshift without knowledge o↵ G or h[END_REF].recently demonstrated. Further as H0 = c ¯ For G times the critical mass of the universe (the gravitational parameter of the universe), we must have

µc = GMc = l 2 p c 4 h h ¯ c 1 c = c 2 l 2 p ¯ c (31) 
where ¯ c is the reduced Compton wavelength of the mass in the critical universe. To predict gravitational phenomena related to the mass of the critical universe all we need is the Planck length and the speed of light, that is two constants, and the reduced Compton wavelength of the critical mass of the universe. All these can be found with no knowledge o↵ G or even h. Actually the Hubble constant is given by

H0 = 1 lp c lp ¯ u = 1 tp lp ¯ U ( 32 
)
where u is the reduced Compton wavelength of the Mass in the Haug universe. Pay attention to that tp lp ¯ c is identical to what we call the collision-time mass. So the Hubble constant in this view is nothing more than one divided by the collision-time mass of the observable (critical) universe.

If one know the collision-time mass of the universe, then there is no need to multiply it with G to do gravitational predictions. This is why cosmological red-shift can be predicted by simply 

This means we also can predict cosmological phenomena from the Planck length and the speed of light. This strongly indicates there is a link between the largest and the smallest scales of the universe, this is not a very big surprise as the largest scales are built from the smallest. The rules of the smallest (quantum) somehow gives us the rules for even the cosmic scales. Our view is that the Planck scale actually is indirectly detected in any (or at least most) gravitational observation, including also cosmological red-shift.

Table 6 shows some ways to express the gravity constant in form of cosmological entities. All these are at the deepest level nothing else than G = l 2 p c 3 h . Pay also attention to how closely the formulas linked to the Hubble scale is linked to the formulas presented linked to the Schwarzschild radius and Haug radius, the reason for this is that the Hubble radius is identical to the Schwarzschild radius for the observable universe, why it also have been papers considered if the Hubble sphere actually is a gigantic black hole, see for example [START_REF] Pathria | The universe as a black hole[END_REF][START_REF] Stuckey | The observable universe inside a black hole[END_REF].
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 3 with the composite mass M = h ¯ 1 c and we get
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 20 and we would also now end up with a = GM R 2 , since G c 3 m is on both sides and cancel out. And since M = G c 3 M (and m = G c 3 m we can write this as ma = c 3 M m R 2

1 c

 1 mass in kilogram can be written as m = h ¯ , and also because G can be written as G =

  same composite formula for G that one get by solving Max Planck's Planck length formula for G.

¯

  is the collision-time of the observable universe. If we use the critical mass of the universe in terms of kilogram, then we need to multiply it with G divided by c 3 to convert it into the real gravitational mass, so we have
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 1 The table show various ways we can express the gravity constant from Planck units.
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Table 2 :

 2 The table show various ways we can express the gravity constant from Planck units.

Table 3 :

 3 The table shows the standard gravitational prediction formulas re-written when we assume G = hc
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Bleksley 1951 [START_REF] Bleksley | A new approach to cosmology: Iii[END_REF] Hubble constant, Friedmann critical mass G = 

Haug radius time, mass,

The table show various ways we can express the gravity constant from cosmological units, as well as from units related to black holes.

Conclusion

The idea that the gravitational constant can be a composite constant that again is related to more fundamental Planck units goes at least back to 1984. However already in 1987 it was pointed out that expressing the gravitational constant through Planck units lead to a circular problem, that one had to know the gravity constant to find the Planck units. This view has been repeated by researchers as late as 2016. However, in recent years a series of papers have shown how one clearly can find the Planck units without knowledge o↵ G, and even without knowledge of G and h, so the circular problem around G and the Planck units has been is solved. An in-depth study shows that this leads to a reduction in universal constants from G, h and c to only c and lp, in addition one need other constants like the fine structure constants when describing electromagnetic phenomena, but the traditional three universal constants Max Planck used can be reduced from three to two. To predict all observable gravity phenomena, one only need knowledge of lp and c and both can be found without knowledge of G and h. The implications of this should be worth study further as this seems to open doors of insight between macroscopic gravity phenomena and the Planck scale.