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Abstract

This paper presents a classical dynamics of biparticles, which can
be applied in any non-rotating reference frame (inertial or non-
inertial) without the necessity of introducing fictitious forces.

Definitions
lab= (ra—Trp) = position fap = (Fa—TFp) = non-kinetic position
Vab = (Va — Vp) = velocity Vab = (Va — V) = non-kinetic velocity

agp = (aq — @) = acceleration 8, = (&, — &) = non-kinetic acceleration

Relations

Aap = Fap/Map  — 32 = (Fab/Map)?
Vap = [ @ap dt — Vab = [ (Fap/Map) dt
YoUZy = [Bapdfap  —  Y2VZy = [(Fap/Map) dF ap

Map = MaMy Fab = (Famy — Fpmy)
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Principles

Mapl ab — Mabfab = 0

- Yo Mapl % — Y2 Mapf 2o = 0

MapVab — ManVab = O

- YaMapVap — Y2MapV3p = 0

Map@ab — Mapdab = 0

- YoMapady — YoMapddp = 0

Substituting the relations into the principles, we obtain:

Mapl ab— Mapl ab = 0 — Yo Mapl 3p — Yomapf 2o = 0
1 |
MapVap — [ Fapdt =10 — YomMapV3p — [ Fap dFap =0
! / !
Mab@ab — Fab =0 — | Yomapad, — Y2 (FZp/Map) =0
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Observations

A system of particles forms a system of biparticles. For example, the system
of particles A, B, C and D forms the system of biparticles AB, AC, AD, BC, BD
and CD.

The dynamics of particles is obtained from the dynamics of biparticles if we
only consider the biparticles that have the same particle (Annex A)

The principles are the transformation equations between a reference frame ¢
and a non-kinetic reference frare According to this paper, an observer S uses a
reference frame S and a non-kinetic reference fr&me

The non-kinetic acceleration is related to the non-kinetic forces of interaction
(gravitational force, electromagnetic force, etc.) However, the acceleration is related
to the kinetic force of interaction (Annex B)

Finally, from equation (5) it follows that the acceleratiag of a particle A
relative to a reference frame S fixed to a particle S, is given by:

Fa Fs

My N

where F, is the net (non-kinetic) force acting on particle &, is the mass of
particle A, Fs is the net (non-kinetic) force acting on particle S, ands the mass
of particle S.
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Annex A

If we consider a system of biparticles AB, AC and BC, we have:

Mab@ab + MacAac + Moc@oc — Fap — Fac — Foc =0
Considering only the biparticles that have particle C, then it follows:

MacAac + Mhc@be — Fac— Fpc = 0
Substituting the definitions and the relations into the above equation, we obtain:
MaMe(8a — &) + MpMe(@p — ac) — (Fame — FeMa) — (Fpme — Femp) = 0

Dividing by m¢, and assuming that observer C fixed to particleaC O relative
to observer C) is inertiglF; = 0), finally yields:

Ma@a +Mpyay —Fa—Fp =0
Annex B

The kinetic forceFk 5, exerted on a particle A by another particle B, caused by
the interaction between particle A and particle B, is given by:

MaMy
FKap = M. (aa—ap)
T

wherem, is the mass of particle Ay, is the mass of particle By is the acceleration
of particle A, ay is the acceleration of particle B, amdr is the total mass of the
Universe.

From the above equation it follows that the net kinetic foFeg acting on a
particle A, is given by:

Fka = Ma(aa — acm)

wherem, is the mass of particle Ag, is the acceleration of particle A, amgdy, is
the acceleration of the center of mass of the Universe.



Classical Dynamics of Bipatrticles Il
Definitions

rab= (ra—rp) = kinetic position
Vap = (Va — Vp) = Kinetic velocity
aah = (83 — &) = kinetic acceleration

Fab = (Fa—Fp) = non-kinetic position
= (Va— Vp) = non-kinetic velocity
= (a8, — &) = non-kinetic acceleration

Fab= (rab— Fap) = total position
Vap = (Vap — Vap) = total velocity
4ab = (aap — 3qp) = total acceleration

Relations
8ab = Fan/Map — 8% = (Fap/Map) 2
Va=[&qapdt  —  Vap= [ (Fap/Map) clt

YoVd = [Bapdfay  —  YoV3 = [(Fab/Map) dFap

Map = MalMy '%ab = (Fap— 'Eab)
Fab= (Famp — Fpma) F = net kinetic force
Fap = (Fam, — Fpmy) F = net non-kinetic force
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Principles

Mapf ab = 0 - Yamepf 3y = 0
! !

MapVab = 0 - YoMap¥dp = 0
! / !

Mapdap = 0 - Yo mapd3p =0

Substituting the relations into the principles, we obtain:

Mabl ab = 0 - YoMapf 3 = 0
! !
[Eapdt=0 — [Eapdia=0
! /! l
Fap=0 — 1o(F2p/Mab) = 0
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Classical Dynamics of Particles |l

Definitions
ra= (ra—rs) = kinetic position
v4 = (Va—Vs) = kinetic velocity
a4 = (aq — as) = kinetic acceleration
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s) = hon-kinetic position
s) = hon-kinetic velocity
) = non-kinetic acceleration
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) = total position
) = total velocity
) = total acceleration
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Relations

é(’;1:|°:z11/ma — °a§:(|°:a/ma)2
Vo= [&adt - Va= [(Fa/my) dt
V03 = [Badfa  — 102 = [(Fa/ma) dfa

Fa= (FA—F3) S = reference frame

F4= (Fams— Fsmy),/mg F = net kinetic force

= (Fams — Fsmy) /ms F = net non-kinetic force
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Principles

Mafa =0 — Yomef3 =0
! !
MaVa = 0 — YomeVi =0
! / !
Mada = 0 — Yomed3 =0

Substituting the relations into the principles, we obtain:

Mafa =0 - Yomgf3 =0
l !
[Eadt=0 B [Badfa=0
l / l
Fa=0 = 15(F3/ma) = 0
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General Principles

Definitions Particles Biparticles
Mass Mi=3 m Mij =3 2
Total vector position Ri =y, mfi /M Rj =75, Yo
Total vector velocity \Q/i =3, mVi /M \°/ij =3 Y
Total vector acceleration A; = RUETAL ,&ij =3 Y
Total scalar position Io?i =5 YomiZ/V; Io?ij =3 Y
Total scalar velocity V=75, Yam¥2/M, \°/ij =35
Total scalar acceleration A; = 5, 1oma?2/M, ,&ij =35
General Principles
Eii =0 - E{i =0 Foiij =0 —
! ! 1
Vi=0 - Vi=0 \O/ij =0 -
! / ! ! /
'&i =0 - Ai =0 /&ij =0 -

mj

m;Fij /M
m; Vi /M
m; &; /M
1/2mij'9ij2 /M
Yoy OiJZ/Mij
Yamy&F /M




