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________ 

Note by M. LA ROSA 

Abstract - The hypothesis of the influence of the motion of the source on the speed of light 
(ballistic hypothesis) has already led A to give a general explanation of the fundamental phenomena of 
"variables". 

The A in this paper now proposes to examine whether from the theoretical scheme already 
elaborated the law of Miss LEAVITT same star cluster. Therefore, it expounds some theorems which 
express the necessary conditions for the doubles contained in a cluster to be able to appear to us as 
variables, and deduces a general relationship between the sum of the masses of the two stars of the double 
and the period of the change of light. 

To be able, then, to link this period to stellar magnitude, it takes the A, into consideration it state 
of the researches of EDDINGTON and JEANS concerning the relationship between the mass and the 
luminosity of the stars, and thus conveying the form of EDDINGTON - or the more correct one of 
JEANS - in the previous relation between mass and period, it reaches the law of Miss LEAVITT, which 
law thus comes to furnish a new and strong proof, in favor of the explanation ballistics of variables and its 
fundamental hypothesis (influence of the motion of the source on the speed of light). 

Finally, he briefly discusses the position of this hypothesis with respect to modern theories of 
light, and draws the conclusion that the agreement with them is simple and natural. It comes last briefly 
mentioned and refuted an objection, of little importance, made by SALET to a previous written. 

1). - Some recent writings (1) on the validity of the "ballistic principle" in the 
propagation of light, they give me the opportunity to come back to this a subject 
that I have dealt with for a long time. 

The aim I propose in this Note is to examine whether it is explanation 
scheme of the phenomena of the variability of the stars it gives this principle 
follows (2) is capable of giving reasons for the interesting law discovery of Miss 
LEAVITT and concerning the "Cepheids" belonging to one same star cluster. 

_______ 

(l) TIPANABO - Rend. Lincei, 12, 1930 p. 334.

CRENNA - Rend. Lincei, 13, 1931.

(2) As I have repeatedly written, this deduction can be deduced in such an immediate way
it is necessary to allow us to consider the results of the observations as a system very strong 
evidence in his favor. 
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And I have all the more willingly allowed myself to be persuaded to return to 
ideas which I have supported for years, because I am confident that my efforts will find 
now less unfavorable reception on the part of those who of the question they are 
interested, and less skeptical of others. 

The profound changes that have occurred in the theories about "light", and more 
particularly the fundamental ideas of "quantum mechanics" and "wave" mechanics have 
cleared away the ground of the essential assumptions of the classical wave theory, to 
which the physical thought had remained tenaciously attached for a long time and they 
have with the same done justice of several objections addressed to me and that were 
almost universally regarded as "decisive" and "unsurpassable" against the application of 
the ballistic principle to light. 

I refer especially to the objections based on the DOPPLER effect, at about which 
they failed in vain - my repeated reminders, that they felt they had value only in the field 
of classical theory of the waves, that is in the context of that theory, against which the 
ballistic postulate arose, and that therefore it was necessary to prudently put in arrears, 
not as soon as they wanted to examine the elements of fact that could military for or 
against the applicability of the principle to light; and it was even vain explicit declaration 
contained in the closing of Note (1) by profs. LEVI-CIVITA and CORBINO who warned 
we will not be able to consider valid the considerations developed in their writing on the 
terrain of new theories. 

And in fact the explanations of the DOPPLER effect that have been given in 
followed within these theories, while they lead to exactly results concordant with those of 
classical theory, as far as the velocity effect is concerned, they leave no room for that 
other acceleration effect, which he led to believe - with the enormous measure it should 
have taken in the case of certain variable stars - the ballistic hypothesis is sensationally 
denied. 

Of the other objections that have been addressed to me, none had any character 
prejudicial and conceptual. They indicated concrete discrepancies that would have 
resulted among certain peculiarities that my theoretical sketch (2) of the phenomenon of 
stellar variability foreseen and the direct data of the observation. And these objections, 
despite their weakness, depend above all from the uncertainty of those "data" I made an 
extensive and minute examination; and I have always managed to eliminate them, and 

 

_______ 

(1) Rend. Lincei 3, p. 707 (1926). 

(2) Needless to say, I don't have the presumption that my sketch is "perfect" theoretical. 
which will certainly still have to be much improved and completed to be able to adapt to all 
concrete cases. 
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sometimes to draw new ones from them arguments, real brilliant evidence in favor 
of the ballistic principle. Only one point has remained without my answer so far, 
because it didn't seem to me deserved to prolong a controversy that was beginning 
to become acrid and tiring, but I will not fail to clarify it, now that the opportunity 
arises, after that I will have explained what constitutes the main object of this Note. 

2). - According to Miss LEAVITT there is a relationship between the 
quantities and the periods of the Cepheids belonging to the same cluster stellar. 
Precisely for these variables the actual stellar quantities are sensibly proportional to 
the logarithm of the period of the change of light. 

This important law, discovered for the variables of the Little Cloud 
Magellan's, has been confirmed by others, even over others' stars star clusters, and 
forms one of those strange and mysterious regularities - in the field of variables - 
of which we tried in vain to give any justification element; and of which, instead, 
he immediately manages to give one reason simple and immediate as soon as you 
put yourself from the point of view of the ballistic explanation of the phenomenon 
of "variability". 

To achieve this goal, some simple ed interesting propositions that 
immediately spring from my scheme theoretical. I will begin, therefore, by 
remembering that according to this scheme every star variable would be a "double" 
(or a "complex star" and, that the rotation of each of the constituent bodies of the 
star around the common center of mass would give rise to changes in light 
intensity only when certain quantities pass between the magnitudes that 
characterize motion relationships (1). Putting ourselves in the simplest case in 
which the motion of the star central is negligible (at least for the purposes of light 
change that could derive from it) and in which the motion of the partner with 
respect to the center of the other star can be considered as circular and uniform and 
calling with 

d, the distance of the center of rotation from the observer; 

v, the numerical value of the. orbital speed; 

τ, the rotation time; 

c, the speed of light (from a body at rest with respect to the observer); 

________ 

(1) See M. LA ROSA. Z. f. Phys. 31, 9, 333, 1924; N. Cim., Jan. 1924. 

 C. CANNATA. Rend. Lincei 6, p. 296, 1927; 7, p. 337, 1928. 
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it is found that the variability of the intensity of light, and therefore of the 
magnitude stellar, can only take place when the relationship between the higher 
quantities passes: 

 
being 

 
and where the ≈ sign indicates that the product Kb can vary inside rather wide 
limits, around the value 1/2π which is what the variability phenomenon assumes 
the maximum development, presenting the maximum amplitude and maxima of 
light shifted by a quarter of a period with respect to maximums of radial velocity. 

I will remember again that the particular shape of the light curve and 
amplitude of the change are linked to each other and dependent together on the 
value of our product, so that according to the values of this you it should be able to 
make a rational classification of the variables, and vice versa. We can therefore say 
- always according to my scheme - that for all variables of the same type, if the 
classification is founded exactly on the aforementioned criteria, one must have 
approximately the same value of Kb (1). 

In other words, the relationship: 

 
it not only expresses the necessary and sufficient condition for the appearance of 
the phenomenon of "variability" depending on the motion, but with the 
understanding that p0 has one rather than another numerical value, serves to 
determine the "different types" of variables, so that each type corresponds to a sure 
p0 and vice versa. We will therefore call this factor p0 the "parameter" of type (2). 

________ 

(l) In reality, if we want to establish more exact classification criteria, it will be necessary to keep 
I also take into account the motion of the central star, and possibly of the other companions, and 
build the light curve resulting from the sum of the intensity changes of the individual bodies. In 
general, however, it will be possible to proceed in the way we supposed, taking the change as a 
basis more conspicuous and making the modifications dependent on the motion of the other 
bodies which take the character of perturbations. 

(2) The ellipticity of the orbits complicates these considerations, as it makes the variable is p0; 
but it is possible without serious difficulty to make the extension, referring to the average values. 
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Now suppose that among the variables of a certain type we want to consider 
separately those that belong to a very distant "star cluster"; then just introduce in 
the [1] the condition that the d is also practically constant, and we have the 
condition: 

 
being p = c2/d a quantity significantly constant which for brevity we will call the 
constant of the cluster. 

Multiplying [3] by 2π and setting 2π/τ = ω and v = ωr we will have: 
 

These formulas express two extremely important deductions of ballistic 
theory. 

The [2] says that: 

Among all the double (or complex) stars present in a cluster may appear as 
"variables" of a certain type, only those for which the ratio v/τ is practically equal 
to the product of the cluster constant by the type parameter divided by 2π. 

The [3] says that can appear as variables of a given type only the double 
ones of the cluster for which the average acceleration, to which the rotating 
companion is subject for part of the other celestial body, and equal to the product 
of the cluster constant by the type of parameter. 

And then this acceleration and that of the companion's motion respect at the 
center of the main star, we will have that it depends on the mass of these bodies 
and their mutual distance, in the way expressed by the law of NEWTON, so we 
can give [3] the following expression: 

 
where μ is the constant of gravitation, M = M1 + M2 is the total mass of the system 
and r the radius of the orbit described by the companion in the rotation around the 
other star. 

Then writing in [2] 2πr/τ place of v and eliminating between it and the [4] r, 
we find the remarkable relationship: 
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where p is a new constant, (which I will call "LEAVITT constant") given by: 

 
This last relation tells us that among all the doubles of a cluster can appear to 

us as variables of a given type only those for out it happens that the masses of the 
attractive centers are proportional to the fourth power of the rotation period of the 
companion (that is, of the "change of light"); the constant of proportionality being 
equal to the LEAVITT constant (calculated for that type and for that cluster). 

Now of all the known variables, the Cepheid group responds very well with 
the classification criteria mentioned above, and yet it is possible suppose that the 
condition Kb ≈ constant is satisfied (practically). 

It is a collection of stars that have very distinct light curves characterized, 
and slightly different amplitudes of variations. 

So, if we stop to consider the Cepheids of the same cluster we must - 
according to the ballistic scheme - expect it to be satisfied there [5] that is, that it 
is: 

 
and we could better predict the existence of a link between magnitude absolute 
stellar (which as we know is given by 2.5 log E, being E the quantity total light 
radiated by the star) and the period of variability τ if there, it succeeded in 
succeeded in binding the M and the E. 

Now the existence of an intimate link between these two relative quantities 
to the same star, it has already been, a few years in here established. 

The professor, EDDINGTON (1), for the former, relying on knowledge 
theoretical by now acquired on the internal state of the stars and their equilibrium 
irradiative deduced the very remarkable relationship: 

 
where m is the absolute stellar size of the celestial body, and f(M) indicates a 
function of its mass which in a first approximation translates into direct 
proportionality to log M and where b0 is a parameter that collects in if all the 
elements of uncertainty that can come both to observation and by the play of 
factors that are not very influential and neglected in theory. 

________ 

(l) M. N. 84, p. 104, 308, 372 (1924). 
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This conclusion, however, was not generally accepted. The prof. JEANS (2) 
discussing for his part the question of the internal state e of the irradiative 
equilibrium of the stars, he came to the conclusion that the link between m and M 
must contain, for reasons intrinsic to the problem, a term dependent on T (absolute 
temperature of the surface layer of the star) and replaced the relation of 
EDDINGTON with the following: 

 
where Φ(M) is still sensibly proportional to log M; a2 a coefficient appreciably 
constant, which in practice (i.e., in the application to concrete cases where a direct 
comparison with observation was possible) was always very close to 1, and a2 a 
constant. Writing in place of Φ(M), a1log M and making a2 = l we have, therefore: 

 
By discussing his equation and comparing it to the more secure data of the 

observation, however, prof. JEANS himself acknowledged that the results reached 
are not significantly different from those already obtained by EDDINGTON, at 
least as regards the agreement with concrete data, in cases for which the 
knowledge of parallax and masses reaches those approximation limits which are 
necessary to give a certain strength to numerical checks. 

Despite the conceptual differences between the two theories, it therefore 
remains established, and in an irrefutable way, the existence of a simple bond for 
our magnitudes, a bond that does not depart (like the application practice has 
shown) by EDDINGTON's formula, and that it certainly is very closely 
represented by that of JEANS. 

By coupling the EDDINGTON formula with [5] established by us we find 
(1): [editor word: dove = where is it] 

________ 

(2) M. N. 85, p. 196, 394, 782 (1925). 

(1) For simplicity of writing and language we have treated [5] as an equality but we will 
always keep in mind that it must be verified, within the limits of approval not too narrow. 

Furthermore, we will point out that the two components of a double have mass, in 
general, slightly different, so that M can be considered to be significantly equal to M2 - mass of 
the central star - multiplied by a factor between 1 and 2 and slightly different from 2. Therefore, 
writing in the formula of EDDINGTON or JEANS the log M instead of log M1 one comes in the 
round to change only the value a3. 
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and doing the same, by the law of JEANS we have: 

 
The first translates into rigorous terms an interesting law which is one 

generalization of that found by Miss LEAVITT for the Cepheids; it in fact, it 
establishes, unless a constant, the proportionality between the quantities variables 
of the same type and cluster and the logarithm of the period of the change of light; 
the other comes to the result itself unless the term containing log T is added. 

And it is understood that if for the stars of the same cluster the T it varies 
greatly from case to case the influence of this term may result small enough, to 
stay absorbed - just as EDDINGTON wants - in the uncertainty of the remaining 
term. 

In any case his game will always be that of a modest term correction that 
you will feel little in this kind of relationships that you they differ by nature from 
the character of strict laws. Anyway, it will not be superfluous to have under eye 
the observation data reduced in the shape more suitable for comparison with the 
formole; you can perhaps draw some element of judgment. 

In order to eliminate from the calculations as many elements of uncertainty 
possible, it is convenient to use a comparison star (belonging to the group under 
consideration), and to report to it all observations, in the manner following: 

If, mo, Mo, to, To are the magnitudes shows to the comparison star we will 
have, for difference, report: 

 
according to EDDINGTON's law, or: 

 
according to that of JEANS 

According to the first, we should therefore expect the constancy of the 
relationship between (m0-m) and log(τ/τ0)(1) while, according to the other, we 
should expect appreciable and occasional variations of this ratio depending on the 
regular variation of log(τ/τ0) along the series of observations and changes 
occasional logs(T/T0). 
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Taking the observation data from which it was deduced. the law of Miss 
LEAVITT and calculating the ratio 

 
we found the numbers that were collected in the following table: 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(1) The constancy we are talking about must be understood with that declared breadth of 
meaning in note (1) on page previous one; both for the character of [5], and also for the 
variability which affects the quantity b1 of the EDDINGTON formula, which among other things 
also provides the inclusion of a temperature dependent corrective term. 
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Note that columns 1a, 2a, and 4a contain the observation data reported by 
Miss LEAVITT and that is the magnitude of the star in the moments of maximum 
and minimum of light and the period in days; column 3a contains the averages of 
the numbers of the 1a and the 2a, and that failing more exact indications are taken 
as measures of stellar magnitudes effective; the numbers in the last three columns 
contain the values found for the quantity n adopting three distinct references. More 
precisely, at the end to partially eliminate the errors contained in the elements of 
the star of reference, we have assumed as such the average data deduced from the 
three groups of stars, which are marked with a brace in the margin of the first 
column and consequently the ratios of column n1 are those obtained by taking as a 
reference the average data of the 1o group starting from the top, that is that formed 
by the stars 2a, 3a and 4a; those in column n2 have like reference the average data of 
the 2o group (stars from 9 to 12); and those marked n3 refer to the average data of 
stars 20 and 21. 

The numbers in columns n prove that Miss LEAVITT's law is far from 
taking on the character of a rigorous relationship. The n ratios are not only not 
constant, but demonstrate a slight and general dependence on the data of the 
comparison star which matches well as much as the formula [8] wants; and of the 
wide fluctuations and some very sensitive discrepancies that are well in accord 
with the character of our relationships, expressed as they are by limitations. 

The agreement between. this kind of regularity, empirically discovered, ed 
our scheme theoretical could not be better. Miss's LEAVITT law can legitimately 
be considered as a particular case of general bond forward established. 

And since the basis of our considerations are the EDDINGTON-JEANS 
relation between m and M and the application of the ballistic principle to speed of 
light, it should be possible to conclude that Miss LEAVITT's law constitutes valid 
proof of the accuracy of these assumptions. The ballistic principle thus emerges 
greatly strengthened by this one new trial with the observed "reality". 

Despite this, I am well aware that there are still serious obstacles its 
acceptance in the theoretical field. "Relativity" has no doubt been of great service 
to developments modern physics theories; and it is not possible to renounce it. But 
it seems to me that the adoption of the "ballistic principle" should not by necessity 
lead to the condemnation of that theory; at least in part more substantial: than that 
which has been so fruitful in building aid recent theoretical. The contribution is 
really useful, and it has had a great deal game is that which concerns the 
dependence of the inertia reaction (of a corpuscle) from the speed of motion: that 
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is, as regards the revision of the bases of the 2nd postulate of classical mechanics. 
At this point, the EINSTEIN's theory has secured an indisputable success. 

Now it seems to me that the same result could have been achieved with a 
direct and appropriate retouching of the fundamental relationship between force, 
mass and acceleration; and above all without the need to resort to the unjustified 
expedient of the constancy of the speed of light that is was the source of the much 
discussed and lamented oddities and that the same EINSTEIN had to drop in later 
developments. 

A theoretical attempt in this sense would perhaps be very fruitful and 
certainly very informative. In the hope that others can take on this task, and that a 
ground of conciliation can soon be found, I must insist on my own, and with the 
firmest conscience, on the exceptional value they now have drew the factual 
evidence in favor of the ballistic principle, (or at least of the largest hypothesis, of a 
certain influence of the motion of the source on the light speed). And, by now, the 
whole field of the phenomena of variability of the stars, with the aspects that it 
presents in the different types with particularities which in such types presents, and 
with some of its statistical laws that comes to. confirm that hypothesis. 

Among the many objections that have been addressed to me, the only one 
that awaits one more answer is the latest put forward by SALET; according to 
which the hypothesis ballistics would in any case be rejected for the simple fact 
that the luminous intensity of certain stars should in certain cases pass through 
infinity. 

Apart from the opportunity, indeed the duty, of interpreting "cum fiore salis" 
this instantaneous passage through infinity, which in some cases presents the dt/dT 
ratio of my theoretical sketch (and to which the intensity is proportional of the 
star); as is done in many other similar cases both in physics than in other sciences: 
apart from the justified possibility of relying on principle of conservation of 
energy, extended to the entire period of change of light - to deduce the true 
amplitude of the maximum, as well as I have suggested in my works; it is not 
lawful, in the current state of ours knowledge, reject the ballistic principle, despite 
the many confirmations insured, for this circumstance only. Granted that as a result 
of the overlap of the speed of the star with that of light, is conducted to foresee that 
in a certain instant, and in certain points of the space it tends to produce a very 
large thickening of "photons", it is not possible, by light of current ideas, to 
conclude without further ado that this can happen without it reactions arise 
between the various "photons"; without mutual collisions occurring; without in any 
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way new relationships arise between these direct entities to modify, more or less, 
the exceptional condition that tends to arise. 

And if you add to these, not only possible, but more than probable 
circumstances, the other that we are prevented in the concreteness of the 
observations from grasping the instantaneous modalities of the phenomenon, 
relationship to which we come to know a quid medium of what happens in a certain 
interval; an interval that must be not only finite, but always a great deal large 
compared to the times that come into play in the examination of these reactions 
elementary between photons, we can see how and how bold and unfounded the 
claim of those who, closing their eyes to ascertained facts, want, in name it so dark 
and intricate unknowns, to ban a current of thought which has proved so fruitful, 
even if it – like all human conceptions – is not able to coordinate everything, to 
make us understand everything, of everything to explain. 

________ 
A new proof on the dependance of the speed of the light on the motion of the 

source; ballistic explanation of Miss Leavitt's law. 

by Prof. Michele La Rosa 
ABSTRACT - The hypothesis of the influence of the motion of the source on the speed of the light 
(ballistic hypothesis) has already led the author to give a general explanation of the fundamental 
phenomena of the “variables”.  

The author now proposes in this article to examine if from the theoretical schema already elaborated, he 
can deduct Miss LEAVITT’s law, which gives & relation between the absolute stellar magnitude and the 
period of the Cepheids of the same star cluster. He, therefore, explains some theorems that express the 
conditions necessary so that the doubles contained in a cluster can appear as variables, and deducts a 
general relation between the sum of the masses of the two stars of the double and the period of the change 
of light. 

In order then, to be able to bind this period to the stellar magnitude, the author examines the condition of 
the EDDINGTON and JEANS researches relative to the relation between the mass and the luminosity of 
the stars, & and so transporting the EDDINGTON formula, or that more correct one of JEANS into the 
preceding relation between mass and period, he arrives at Miss LEAVITT'S law, which in such a way, 
tarnishes a new and strong proof in favor of the basic explanation of the variables and of its fundamental 
hypothesis (influence of the motion of the source on the speed of the light). 

Be finally discussed the position of this hypothesis in respect to the modern theories of the light and 
draws the conclusion that the agreement with these theories is simple and natural. An objection of little 
account, made by SALET in a preceding article, is finally touched on and refuted. 

 
[extra pages = 344-345] 
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