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Cherchons à évaluer, en partant de la loi de Newton sur l'attraction universelle, la deviation que 

ferait subir à une molecule, dans l'intervalle de deux chocs, le déplacement d'une masse 

extrêmement petite située à une très grande distance. 

Let us seek to evaluate, on the basis of the law of 

Newton on the gravitation, the deviation which 

would subject to a molecule, in the interval of two 

shocks, the displacement of an extremely small 

mass located at a very long distance. 

Let us try to evaluate, from Newton's law on 

universal attraction, the deviation which a 

molecule would undergo in the interval between 

two shocks, the displacement of an extremely small 

mass situated at a great distance. 

 

Sous l’action de l’attraction terrestre un corps pesant tombe en une second de 5 mètres environ; 

en 10^-10 seconde, il tombera d’une quantité 10^-20 fois plus petite; si, au lieu du globe 

terrestre, nous considérons une petite sphére concentrique de même densité et dont les 

dimensions linéaires seraient 10^17 fois plus faibles (la circonfêrence d’un grand cercle étant 4 

dix-millionièmes de millimètre au lieu de 40 millions de mètres), la masse de cette sphère étant 

10^51 fois plus faible que celle de la terre, la déviation serait encore 10^51 fois plus petite, soit 

10^20 x 10^51 – 10^71 fois plus petite. 

Under the action of the terrestrial attraction a 

heavy body falls in a second approximately 5 

meters; in 10^-10 second, it will fall from a 

quantity 10^-20 times smaller; if, instead of the 

terrestrial sphere, we consider small a sphére 

Under the action of earthly attraction a heavy body 

falls into a second of about 5 meters; In 10^-10 

seconds it will fall 10^-20 times smaller; If, instead 

of the terrestrial globe, we consider a small 

concentric sphere of the same density, the linear 



concentric of the same density and whose linear 

dimensions would be 10^17 weaker times (the 

circonfêrence of a large circle being 4 ten-millionth 

of millimetre instead of 40 million meters), the 

mass of this sphere being 10^51 time weaker than 

that of the ground, the deviation would be still 

10^51 smaller time, that is to say 10^20 X 10^51 - 

10^71 smaller time. 

dimensions of which would be 10 ^ 17 times lower 

(the circumference of a large circle being four ten-

millionths of a millimeter instead of 40 million The 

mass of this sphere being 10 ^ 51 times smaller 

than that of the earth, the deviation would be still 

10 ^ 51 times smaller, ie 10 ^ 20 x 10 ^ 51 - 10 ^ 

71 times smaller. 

 

Transportons maintenant cette sphère miniscule au delà des extrémités de l’univers visible, en 

un point d’où la lumière met des milliards d’années pour nous parvenir, a lieu qu’elle mettrait 

un cinquantième de seconde pour venir du centre de la terre; la distance étant environ 10^18 

fois plus grande, l’attraction devient 10^36 fois plus faible; la déviation est donc en définitive 

10^71 x 10^36 = 10^107 fois plus faible. 

Let us transport now this sphere miniscule beyond 

the ends of the visible universe, in a point from 

where the light puts billion years to reach us, place 

has which it would put one fiftieth of second to 

come from the center of the ground; the distance 

being approximately 10^18 larger time, attraction 

becomes 10^36 weaker time; the deviation is thus 

ultimately 10^71 X 10^36 = 10^107 time weaker. 

Let us now transport this miniscule sphere beyond 

the extremities of the visible universe, at a point 

from which the light takes billions of years to reach 

us, takes place that it would take a fiftieth of a 

second to come from the center of the earth; The 

distance being about 10 ^ 18 times greater, the 

attraction becomes 10 ^ 36 times lower; The 

deviation is ultimately 10 ^ 71 x 10 ^ 36 = 10 ^ 

107 times lower. 

 

Enfin, par un calcul analogue que j’omets, on aurait la valeur de la déviation qui correspondrait, 

non plus à l’action de la sphère miniscule placée à cette distance prodigieuse, mais au simple 

effet d’un déplacement d’un millionième de millimètre dans la position d’une telle sphère à une 

telle distance. 

Lastly, by a similar calculation that I omit, there 

would be the value of the deviation who would 

correspond, either to the action of the sphere 

miniscule placed at this extraordinary distance, but 

to the simple effect of a displacement of one 

millionth of millimetre in the position of such a 

sphere at such a distance. 

Finally, by a similar calculation that I omit, one 

would have the value of the deviation which would 

no longer correspond to the action of the miniscule 

sphere placed at this prodigious distance, but to the 

simple effect of a displacement of one millionth of 

Millimeter in the position of such a sphere at such a 

distance. 

 

Même en accumulant ainsi les hypothèses de nature à rendre l’action aussi faible que possible, 

on n’arrivera même pas à diviser la déviation par 10^200, c’est-à-dire que les variations 

produites par une telle action dans la trajectoire d’une molécule sont colossalement grandes par 



rapport à ce qui nous a été nécessaire pour notre raisonnement. 

Even while thus accumulating the assumptions 

likely to make the action as weak as possible, one 

will not even manage to divide the deviation by 

10^200, i.e. the variations produced by such an 

action in the trajectory of a molecule are colossally 

large compared to what was necessary to us for our 

reasoning. 

Even by accumulating hypotheses of such a nature 

as to render the action as small as possible, it will 

not even be possible to divide the deviation by 10 ^ 

200, that is to say that the variations produced by 

such an action in the Trajectory of a molecule are 

colossally large compared to what was necessary for 

our reasoning. 

 

La représentation d’une masse gazeuse par un modèle unique, formé de molécules dont les 

positions et les vitesses à un instant donné sont rigoureusement déterminées, est donc une pure 

fiction abstraite; on ne peut se rapprocher de la réalité qu’en imaginant un faisceau de modèles, 

c’est-à-dire en attribuant aux données initiales une certaine indétermination. 

The representation of a gas mass by a single model, 

formed of molecules whose positions and speeds at a 

given moment are rigorously given, is thus a pure 

abstract fiction; one can approach reality only by 

imagining a beam of models, i.e. by allotting to the 

initial data a certain indetermination. 

The representation of a gaseous mass by a single 

model, formed of molecules whose positions and 

velocities at a given instant are rigorously 

determined, is therefore pure abstract fiction; One 

can only approach reality by imagining a bundle of 

models, that is, by assigning to the initial data a 

certain indeterminacy. 

 

Si faible que soit cette indétermination, si faible aussi que l’on suppose l’indétermination des 

forces extérieures, l’effet des chocs disperse très rapidement les faisceaux de trajectoires supposés 

infiniment déliés et le problème du mouvement ultérieur des molécules devient, en très peu de 

secondes, très indéterminé, en ce sens qu’un nombre colossalement grand de possibilités 

différentes sont a priori également probables. 

If weak that that is to say this indetermination, if 

weak also which one supposes the indetermination 

of the external forces, the effect of the shocks very 

quickly disperses the beams of trajectories 

supposed infinitely untied and the problem of the 

later movement of the molecules becomes, in very 

few seconds, very unspecified, in the sense that a 

number colossally large of different possibilities are 

a priori also probable. 

However weak this indetermination may be, and so 

weak as the indeterminacy of external forces is 

supposed, the effect of shock disperses very rapidly 

the bundles of trajectories supposedly infinitely 

untied, and the problem of the subsequent motion 

of the molecules becomes, Of seconds, very 

indeterminate, in the sense that a colossally large 

number of different possibilities are a priori 

equally probable. 

 

Bien entendu, en un instant précis, actuel, une seule de ces possibilités est réalisée, mais 

l’indétermination renaît aussi considérable dès que l’on se pose le problème de l’état à une 



époque future, même très voisine. 

Of course, in one precise moment, current, only 

one of these possibilities is realized, but the 

indetermination even reappears also considerable as 

soon as one poses the problem of the state at one 

future time, very close. 

Of course, in just one instant, only one of these 

possibilities is realized, but indeterminacy is reborn 

as considerable as soon as one raises the problem of 

the state at a future time, even very near. 

 

La seule forme sous laquelle le problème puisse être posé et résolu est donc la forme statistique: 

le très grande nombre des éventualités possibles peut-il être séparé en deux groupes très 

inégaux, toutes celles qui sont réunies dans le groupe le plus nombreux ayant certains 

caractères communs? 

The only form in which the problem can be posed 

and solved is thus the statistical form: the very 

large one numbers can possible possibilities be 

separate in two very unequal groups, all those 

which are joined together in the group most being 

certain common? 

The only form in which the problem can be solved 

and solved is therefore the statistical form: the very 

large number of possible contingencies can be 

separated into two very unequal groups, all those 

which are grouped in the most numerous group 

with certain characteristics common? 

  

 

 

All the translated parts, together (2007): 

 

Let us seek to evaluate, on the basis of the law of Newton on the gravitation, the deviation which would 

subject to a molecule, in the interval of two shocks, the displacement of an extremely small mass located at 

a very long distance. 

 

Under the action of the terrestrial attraction a heavy body falls in a second approximately 5 meters; in 

10^-10 second, it will fall from a quantity 10^-20 times smaller; if, instead of the terrestrial sphere, we 

consider small a sphére concentric of the same density and whose linear dimensions would be 10^17 

weaker times (the circonfêrence of a large circle being 4 ten-millionth of millimetre instead of 40 million 

meters), the mass of this sphere being 10^51 time weaker than that of the ground, the deviation would be 

still 10^51 smaller time, that is to say 10^20 X 10^51 - 10^71 smaller time. 

 

Let us transport now this sphere miniscule beyond the ends of the visible universe, in a point from where 

the light puts billion years to reach us, place has which it would put one fiftieth of second to come from 

the center of the ground; the distance being approximately 10^18 larger time, attraction becomes 10^36 

weaker time; the deviation is thus ultimately 10^71 X 10^36 = 10^107 time weaker. 

 

Lastly, by a similar calculation that I omit, there would be the value of the deviation who would 

correspond, either to the action of the sphere miniscule placed at this extraordinary distance, but to the 



simple effect of a displacement of one millionth of millimetre in the position of such a sphere at such a 

distance. 

 

Even while thus accumulating the assumptions likely to make the action as weak as possible, one will not 

even manage to divide the deviation by 10^200, i.e. the variations produced by such an action in the 

trajectory of a molecule are colossally large compared to what was necessary to us for our reasoning.  

 

The representation of a gas mass by a single model, formed of molecules whose positions and speeds at a 

given moment are rigorously given, is thus a pure abstract fiction; one can approach reality only by 

imagining a beam of models, i.e. by allotting to the initial data a certain indetermination.  

 

If weak that that is to say this indetermination, if weak also which one supposes the indetermination of the 

external forces, the effect of the shocks very quickly disperses the beams of trajectories supposed infinitely 

untied and the problem of the later movement of the molecules becomes, in very few seconds, very 

unspecified, in the sense that a number colossally large of different possibilities are a priori also probable.  

 

Of course, in one precise moment, current, only one of these possibilities is realized, but the 

indetermination even reappears also considerable as soon as one poses the problem of the state at one 

future time, very close.  

 

The only form in which the problem can be posed and solved is thus the statistical form: the very large one 

numbers can possible possibilities be separate in two very unequal groups, all those which are joined 

together in the group most being certain common?  

 

All the translated parts, together (2017): 

 

Let us try to evaluate, from Newton's law on universal attraction, the deviation which a molecule would 

undergo in the interval between two shocks, the displacement of an extremely small mass situated at a 

great distance. 

 

Under the action of earthly attraction a heavy body falls into a second of about 5 meters; In 10-10 seconds 

it will fall 10-20 times smaller; If, instead of the terrestrial globe, we consider a small concentric sphere of 

the same density, the linear dimensions of which would be 1017 times lower (the circumference of a large 

circle being four ten-millionths of a millimeter instead of 40 million The mass of this sphere being 1051 

times smaller than that of the earth, the deviation would be still 1051 times smaller, ie 1020 x 1051 - 1071 

times smaller. 

 

Let us now transport this miniscule sphere beyond the extremities of the visible universe, at a point from 

which the light takes billions of years to reach us, takes place that it would take a fiftieth of a second to 

come from the center of the earth; The distance being about 1018 times greater, the attraction becomes 1036 

times lower; The deviation is ultimately 1071 x 1036 = 10107 times lower. 

 



Finally, by a similar calculation that I omit, one would have the value of the deviation which would no 

longer correspond to the action of the miniscule sphere placed at this prodigious distance, but to the 

simple effect of a displacement of one millionth of Millimeter in the position of such a sphere at such a 

distance. 

 

Even by accumulating hypotheses of such a nature as to render the action as small as possible, it will not 

even be possible to divide the deviation by 10200, that is to say that the variations produced by such an 

action in the Trajectory of a molecule are colossally large compared to what was necessary for our 

reasoning. 

 

The representation of a gaseous mass by a single model, formed of molecules whose positions and 

velocities at a given instant are rigorously determined, is therefore pure abstract fiction; One can only 

approach reality by imagining a bundle of models, that is, by assigning to the initial data a certain 

indeterminacy. 

 

However weak this indetermination may be, and so weak as the indeterminacy of external forces is 

supposed, the effect of shock disperses very rapidly the bundles of trajectories supposedly infinitely untied, 

and the problem of the subsequent motion of the molecules becomes, Of seconds, very indeterminate, in 

the sense that a colossally large number of different possibilities are a priori equally probable. 

 

Of course, in just one instant, only one of these possibilities is realized, but indeterminacy is reborn as 

considerable as soon as one raises the problem of the state at a future time, even very near. 

 

The only form in which the problem can be solved and solved is therefore the statistical form: the very 

large number of possible contingencies can be separated into two very unequal groups, all those which are 

grouped in the most numerous group with certain characteristics common? 

 


