10 Acceleration

The Reissner-Nordstrém metric may be simply obtained from ratios of “acceleration forms”.

Forms of Representation;
Acceleration may be represented in different forms;
as ascalar; g
as vectors; u, v
asatensor; G
The vectors are four dimensional. The tensor is rank two.
Vectors;
The 4D vectors of acceleration are;
u=3j(uey) (=1,2,3,4)
v=2,(Vheyn) (n=1,2,3,4)
Where; u;, v, are vector components
e, , ey are unit vectors (direction vectors)
Each vector has a unique basis (e, , e)
Acceleration Ratios;
The different forms of acceleration may be related ratios;
The “Primary Ratio Equation” is; u/v=GJ/g Giving products;
The “Secondary Ratio Equation” is; w,/e., = G/eo Giving products;

Basis Ratios;

The “Basis Ratio Equation” is; €o/€onj = yj/ @ wnj Giving; €oewnj = €onj€u;

Where; egp; is a “Kronecker scalar”;
If;n=J Then; egy =1

If;n#) Then; eg;=0

gu=Gv

eoW, = Gey,



Acceleration

The “Primary Ratio Equation” is; u/v=GJ/g

Rearranging gives products; gu=Gv

Expanding v; gu = G(vie,1 + V€, + Vaey3 + Vaeys)

Primary acceleration equation; gu =v.Ge,; + v,Ge,; + v3Ge 3 + v,Ge

The “Secondary Ratio Equation” is; w,/e,, = G/eg

Rearranging gives; eow, = Ge,,

Acceleration products become; 8U = V1€9W1 + V,€0W; + V3€0W3 + V4€0Wy

Expanding wy; gu= Vi€0(W118w11 + W11z + Wi3€y13 + W1s€4u14) +

V2€0(W218w21 + W22€u22 + Wo3u23 + W2s€y24) +
V3€0(W318u31 + W32€u32 + W33€u33 + W3s€434) +

V4€0(Wa18wa1 + Wa2€waz + Wiz ya3 + Was€y4s)

A change of basis is required.
The “Basis Ratio Equation” is; €o/€onj = eyjl €wn;
Rearranging gives; €08wnj = €onj€uj
Acceleration products may be written as;
gu= vi(W11€011€u1 + W1,€012€u2 + W13€013€43 + W14€014€04) +
V2(W21€021€u1 + W22€02:€u2 + W23€023€u3 + W24€024€0u4) +
V3(W31€031€41 + W32€032€u2 + W33€033€0u3 + W34€034€0u4) +
Va(W41€041€01 + W12€042€0u2 + W43€043€0u3 + Wa4€044€04)
Applying Kronecker values; gu=  vi(wpe,+0+0+0)+
Vo(0 + wype,, +0+0) +
v3(0+ 0 + waze,3 + 0) +
V4(0+ 0+ 0 + Waseys)

giving acceleration products in e; 8U = ViW11€,1 + VoWpr€8,2 + V3W33€y3 + V4W44€ug

Expanding u; g(uieu; + Useuz + Usyus + Useus) = VIW11€4u1 + VoW22€u2 + V3W33€43 + VaWaslus

Relating components; gU; = VjWj;
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Acceleration

The combined scalar product is the sum of all acceleration product terms;
g(uz + Uz + U3 + Ug) = VaW1g + VaWay + V3Waz + VaWag
Assume; Up+Uy+us+Uz=uUs

The scalar acceleration product is; gUs = ViW11 + VoWay + V3Was + VaWay

Each scalar of acceleration (gy) is; gn = Vn*/rn
Where; vy is velocity
ry is displacement
The scalar acceleration product is; gUs = ViW11 + VaWyo + V3Waz + VaWas
Substituting definitions of acceleration;

(Voz/ r0)(Vu52/ Fus) = (Vvlz/ I’v1)(Vw112/ fwii) + (szz/ rvz)(szzz/ fw22) + (Vvsz/ rv3)(vw332/ Fwss) + (Vv42/ rv4)(Vw442/ Mwaa)

Special conditions may apply to displacement; ro=rys=ryi1=rz=ru=r
1= M2 =Tw22 = M3z = Mwas = R
Where; r=x+y +7°
R=r-rs-rg’/r
rs is the Schwarzschild radius
rq is the electric length-scale
Special conditions may also apply to velocity;  Vus = Vwaa = Vwas = Vwas = Vi
Giving the special acceleration product;
(Vo*/T)(va’/r) = (Vur*/R)(Vw12/1) + (Vu2®/R)(va’/R) + (viz®/r)(Wa/R) + (Vua”/1) (va’/R)

Re-arranging;  (R/MVoVa® = Vur Vaar” + (/R W + V™V + Vg™V

Velocities may be defined as;
Vo=Vy =C vy = OAOf = OA/OT Vw11 = ON/Ot
vy, = Or/ot Vy3 = 0Ug/Ot Vyg = OUg/0t
Substituting for velocities gives;
(R/r)c*(ON*/OT?) = (0N*/0t%) + (r/R)(0r*/0t%) (OA°/OT?) + (9Ue™/0t*)(ON*/OT?) + (0Uy"/0t?)(ON*/OT?)

(R/r)c*(1/0T?) = (1/0t%) + (r/R)(0r*/0t?)(1/0T?) + (0Up*/0t*)(1/0T?) + (0U,°/0t?)(1/0T?)
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Acceleration

Giving the special metric;

(R/r)c?0t? = 20T + (r/R)Ar* + 0Ug” + 0U,”

Dimensional components are; w’=r’-z>=x"+y’

x = wCos(d) and; y = wSin(¢)

z=rCos(0) and; w = rSin(0)
Angles (0, ¢) are defined as; 6= Ug/r and; b =Uy/W

rod = oUg and; wod = 90U,

Substituting for angular geometry gives the angular metric;

(R/r)c?ot® = OT? + (r/R)Or” + r*00” + w’ o’

Substituting for ‘w’ gives the Reissner-Nordstrém metric;
(R/r)c®ot? = POT? + (r/R)Or” + r’06” + r’Sin’(6) 0>

Where; R=r-rs-r’/r

The Reissner-Nordstrom metric may be simply obtained from ratios of forms of acceleration.
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