Helical impulse and Darboux vector

Abstract. In this document are first defined the notions of helical impulse and helical force, and
after are defined the components of helical force in the form of helical electric, gravitational and
magnetic force.

In what follows we define the notion of "helical impulse" and we present some of its remarkable
properties.

Definition 1. It's called helical impulse the vectorial physical quantity associated of a body,
given by the expression p, =hD =/i(tT +«B) (1),

where D is the Darboux vector associated to the trajectory of the moving body, and tand « are,
respectively, the torsion and the curvature of the trajectory,z is Planck's reduced constant, and
T and B are the tangent versor and, respectively, the binormal versor.

Definition 2. We also call helical impulse of translation the component of the helical impulse
paralel with the tangent. We also call helical impulse of rotation the component of the helical
impulse paralel with the binormal.

In helical Physics the physical quantity that is conserved for a free body is the helical impulse,
not the impulse. In other words, in helical Physics the adjective "helical" is superfluous. But, we
will use him here, however, to allow the reader to make a clear distinction between the current
concept of impulse and this central notion from helical Physics that we introduced here.

Further we define physical quantities derived from helical impulse. Specifically, we define "the
helical force" and we make several comments about its components.

Definition 3. It's called helical force the vectorial physical quantity given by the derivative with
respect to time of the helical impulse. So,
Fe= Epe:pe (2)
We noted with a point above the derivative with respect to time.
Notice now that we can write
Fo=4p.=P.=h4GT) + 4(<B)] = T +tcN) +iv(kB -~ 1cN) (3),
where we used the first and the third of the Frenet's formulas, namely

T =vkN (4)and B=—vtN (5), v is the velocity along the trajectory of the body.

Definition 4. The form in which we wrote the helical force allows us to treat separately its

components resulting from the derivation of the two components of helical impulse. More

exactly, we call helical force of translation the component given by the first parenthesis, ie
ﬁtra;1 :hv(fT+TKN) (6)
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and we call helical force of rotation the component given by the second parenthesis, ie
F.,=hvKB—1xN) (7).

The helical force of translation resulting from the derivation of the helical impulse of translation

with respect to time, and the helical force of rotation resulting from the derivation with respect to

time of the helical impulse of rotation.

Now we treat in more detail the components of the helical force. We observe that even the
helical force of translation itself consists of two components, a component parallel to the tangent
to the trajectory and a component parallel to the normal to the trajectory. Also note that the
helical force of rotation can be decomposed into two components, one parallel to the binormal
and one parallel to the normal. We will give a concretely name of these forces to analyze them
separately.

Definition 5. It's called helical electric force the component of helical force of translation
paralell with the tangent. Namely

Fee=hviT (8).
It's called helical gravitational force the component of helical force of translation paralell with
the normal. Namely

F e =hvikN (9).
It's called helical magnetic force the component of helical force of translation paralell with the
binormal. Namely

Fon=HkvB (10).
Of course, we observe that helical force of rotation also has a component parallel to normal, but
it is equal in absolute value with the helical gravitational force, but it has the opposite sign.
Therefore, we will not assign them another additional name. In addition, we note that, in the
general expression of the helical force, the helical gravitational force no longer has any role
because they cancel each other out, leaving only the helical electric force and the helical
magnetic force. Therefore, the helical force could be called helical electromagnetic force
because it not contains the helical gravitational component. What physical significance it be
having this?

Impulsul elicoidal si vectorul lui Darboux

Abstract. in acest material se definesc intai notiunile de impuls elicoidal si forta elicoidald, dupa
care se definesc componentele fortei elicoidale sub forma fortei elicoidale electrice,
gravitationale si magnetice.



In cele ce urmeaza definim notiunea de ,impuls elicoidal” i prezentam céateva proprietati
remarcabile ale acestuia.

Definitia 1. Se numeste impuls elicoidal marimea fizica vectoriala asociata unui corp data de
expresia p, =hD =h(tT +«B) (1),

unde D este vectorul lui Darboux asociat traiectoriei pe care se deplaseaza corpul dat, iar tsi «
sunt torsiunea si, respectiv, curbura traiectoriei, i este constanta lui Planck redusa, iar T si B
sunt versorii tangenta si, respectiv, binormala.

Definitia 2. Mai numim impuls elicoidal de translatie componenta impulsului elicoidal paralela
cu tangenta. Numim impuls elicoidal de rotatie componenta impulsului elicoidal paralela cu
binormala.

In Fizica elicoidald marimea care se conserva pentru un corp liber este impulsul sau elicoidal, nu
impulsul. Altfel spus, in Fizica elicoidala, adjectivul ,elicoidal” este superfluu. Noi il vom folosi aici,
totusi, pentru a permite cititorului sa faca o distinctie clara intre notiunea actuala de impuls gi
notiunea centrala din Fizica elicoidala pe care am introdus-o aici.

Mai departe vom defini marimi fizice derivate din impulsul elicoidal. Mai precis, definim ,forta
elicoidala” si facem céateva observatii asupra componentelor acesteia.

Definitia 3. Se numeste forta elicoidala marimea fizica vectoriala data de derivata in raport cu
timpul a impulsului elicoidal. Asadar,

Fe: Eﬁe:ﬁe (2)
Am notat cu un punct deasupra derivata in raport cu timpul.
Observati acum ca putem scrie
Fe=4p,=p,=h4(xT)+4(xB)] =hv(i T +1xN) +hv(kB — 1K) (3),
unde ne-am folosit de prima si a treia dintre formulele lui Frenet, adica

T =vkN (4) si B=—wN (5), v fiind viteza corpului de-a lungul traiectoriei.

Definitia 4. Forma in care am scris forta elicoidala ne permite sa tratam separat componentele
acesteia rezultate din derivarea celor doua componente ale impulsului elicoidal. Mai exact, vom
numi forta elicoidala de translatie componenta data de prima paranteza, adica

F iy =hv(t T +1¢N) (6)
si vom numi forta elicoidala de rotatie componenta daté de cea de-a doua paranteza, adica

F ., =lv(&B—1xN) (7).
Forta elicoidala de translatie rezulta din derivarea in raport cu timpul a impulsului elicoidal de
translatie, iar forta elicoidala de rotatie rezultd din derivarea in raport cu timpul a impulsului
elicoidal de rotatie.


http://www.google.com/url?q=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FFrenet%25E2%2580%2593Serret_formulas&sa=D&sntz=1&usg=AFQjCNEFSuD3RzjJoFiOIGq0vRBSx6mo8w

Tratam acum si mai amanuntit componentele fortei elicoidale. Observam ca insasi forta
elicoidala de translatie este alcatuita la randul sau din doua componente, o componenta paralela
cu tangenta la traiectorie si 0 componenta paralela cu normala la traiectorie. De asemenea,
observam ca si forta elicoidala de rotatie poate fi descompusa in doua componente, una paralela
cu binormala si alta paraleld cu normala. Vom da un nume concret acestor forte pentru a le
putea analiza separat.

Definitia 5. Se numeste forta elicoidala electrica componenta fortei elicoidale de translatie
paralela cu tangenta. Adica

Fee=hviT (8).
Se numeste forta elicoidala gravitationala componenta fortei elicoidale de translatie paralela
cu normala. Adica

Fog =lvikN (9).
Se numeste forta elicoidala magnetica componenta fortei elicoidale de rotatie paralela cu
binormala. Adica

F on =FvkB (10).
Desigur, observam ca forta elicoidala de rotatie are gi ea o componenta paralela cu normala, dar
ea este egala in valoare absoluta cu forta elicoidala gravitationala, doar ca are semn schimbat.
De aceea, nu-i vom atribui un alt nume suplimentar. in plus, observam c4&, in expresia generala a
fortei elicoidale, forta elicoidala gravitationald nu mai are niciun rol deoarece se anuleaza
reciproc, ramanand doar forta elicoidala electrica si forta elicoidala magnetica. Agadar, forta
elicoidala ar mai putea fi numita forta elicoidala electromagnetica, deoarece ea nu contine
componenta elicoidala gravitationala. Ce semnificatie fizica o fi avand acest lucru?



