33 Reissner-Nordstrom Vectors

Displacement may be represented as a 4D vector. Two types of displacement are; “length scale” and
“incremental distance” both are represented as vectors. The displacement vectors may be named the
“Reissner-Nordstrom vectors” and they act upon a common point which is also the center of three
spatial regions. Vector components may be related giving the Reissner-Nordstrém metric.

Spatial Dimensions;

The Cartesian dimensions of space are; X, v, z

The Polar dimensions of space are; r,0, ¢
The co-ordinates are related; x*+y*+2°=r" and; X2+yi=r’-Z2=w?
z =rcos(0) and; w=rsin(0)

X = wcos(p) = rsin(8)cos(d) and; y=wsin(¢) = rsin(8)sin(¢)
Two arc-lengths (Ug , Ug) are associated with the angles (6, ¢);

0 = Ug/r and; ¢ =Uy/w
giving incremental arc lengths; ro0 = dUg and; w0 =0U,
Spatial Regions;

Three spatial regions are all spherical and of different size. They all have a common center and therefore
have a concentric arrangement. Each region has a radius (R, rg, r;) and a corresponding surface area (S,
Sis, Si7). The surface areas are;

Sk = 4nR? Sre = ATUrg’ Sy = 4mry’

The surface areas are related; S’ =S,¢” + S,7°

Where; SsCos(B) =S, and;  SgSin(B) =S, and;  Tan(B) = S+/Sw = r/°/rs’
B is the angle of “regional scale”

It is useful to note the trig ratios of angle 2;
SR°Cos(2B) = Sis>- Si>  and;  SR’Sin(2B) = 25,65

Giving; Sin(2B) = 25,6517/Sk” = 2S165r7/(Se6” + Sr7°) = 216’7/ (16" + 17")



R-N Vectors

Displacement Vectors;

Two 4D vectors of displacement share a common origin with each other and with the three spatial
regions. One vector (r) represents “length scale” and the other vector (R) represents “incremental
distance”. Length scale is associated with some property of a “material object”. The vectors are defined

as;
r=ries; + 1,835+ rs€s3+ €14
R = 0R1e,; + ORye5; + OR3e,3 + OR4€24

Where; €n1, €n2, €n3, €ng are directional vectors (unit vectors in 4D)

Each set (n) of unit vectors is a unique frame of reference (n =1,2)
ry, r», rs, ry are components of length scale
OR;, OR;,, OR3, OR,; are components of incremental displacement
The vectors have magnitude; |r| =15
|R| = 0Rs
The components are related to magnitudes; i’ +r,° +r3’ + 1, =1’
OR;? + OR,% + OR5* + OR,? = ORS’

Sub-components (rg, r7, rs) and ( ORg, OR;, ORg) are related as;

r52 = I’52 - r42 = r72 + r32 ORGZ = 6R52 - 6R42 = 6R72 + 6R32

|"72 = |"62 - r32 = r_12 + r_22 0R72 = ORGZ - 6R32 = dez + ORZZ

|"82 = |"52 - r72 = r32 + r42 ngz = 6R52 - 6R72 = 6R32 + 6R42
Note; s’ =g+, =1 +rg°

Angular geometry;
Each vector contains four “component angles” (An1, Anz, Anz, Ana).
The component angles of length scale (n=1) have angular geometry;
ry=r;cos(Ay;) and;  ry=rysin(Ag)
r; =reCos(A;) and;  r3=resin(A)
rs = rscos(Aj3) and;  ry=rssin(A;)

r3 = rgcos(A4) and; ra = rgsin(Aqa)
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R-N Vectors

The component angles of incremental displacement (n=2) have angular geometry;

OR; = OR;cos(A,) and;  OR, = 0Rysin(A)

OR; = ORgcos(A,,) and;  OR; = 0Rgsin(A,,)

ORg = ORscos(A3) and;  OR, = 0Rssin(Ay3)

OR; = ORgcos(Ay4) and;  OR, = 0Rgsin(A,4)
Interaction;

Components of the spatial regions and the displacement vectors may interact using angular geometry.
The angular interaction rules are;

Rule 1; Cos*(As,) = Tan(B)
Rule 2; 2Sin%*(A,) = Sin(2B)
Rule 3; 2Sin*(A,3) = Sin(2)
The rules may be re-written as follows;
Rule 2; 2(0R,/0R;)* = 2rs’r/(rs" + 1)
Giving; OR(re" + r;")/(re’r,’) = OR,”
OR,%(rs’/r7°) + OR,(r;*/rs’) = OR,
Rule 3; 2(0R4/ORs)* = 2r6’r,*/(r6" + ;%)
Giving; ORA(re" + r5*)/(re’r,’) = ORs”
OR,*(rs’/r7°) + ORS(r;%/rs’) = ORS’
The General Metric;
The initial metricis;  ORg” = ORs” - OR,*
The general metric combines information from spherical regions and displacement vectors;
ORg” = OR,*(rs’/r7°) + OR(r;°/rs”) - OR,*(rs*/r,°) - OR,(rs%/rs’)
The general metricis;  ORg” - OR*(rs>/r5°) + OR,*(rs’/r5°) + OR(r5%/re’) = ORS*(r/°/r&”)
Where; rs’ =rs’ + 1, =1 +rg°

2 2 2 2
r; =rg +rg -rg
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R-N Vectors

Standard Nomenclature;

The components of the general metric may be expressed as dimensions of space-time, or length scales
of matter;

re=r and; ry=rq and; rs = (rrs)”
=1+, -r5" =12 +rg-rrs
ORg = coT and; OR, = cot and; OR, =or
The general metric may be written as;
c’OT? - 2ot (r’/r°) + or’(r’/r;” ) + or’(r,°/r?) = c*ot’(r,%/r?)
Components may be related to incremental arc length (0Ug);
c = i(rs/r)0Uq/0t giving; c” + (r,2/r’)oUg’/ot> = 0
Where; i is the complex constant
This may be represented as reciprocal forces; mc?/r + m(r,>/r’)oUg> /ot = 0
mc?/r + mvg’/r =0
Components may also be related to incremental arc length (0Uy); r//r = 0Uy/0r
If incremental arc lengths are included, the general metric may be written as;
POT? +0Ug” + Or’(r’/r,> ) + 0U,” = ot’(r,°/r?)
c’OT” + r’00” + or’(r’/r;” ) + w?o* = c*ot?(r,/r’)
The Reissner-Nordstrém Metric:
The general metric may be re-written as the Reissner-Nordstrom metric;
c?0T? + 1200 + or’(r’/rs* ) + r’Sin%(8)0¢* = c*ot*(r,*/r?)
Where; r;°/r* = (r* + 1> - rrs)/r° =1+ r’/r° - rs/r
Conclusion;

Two types of displacement are “length scale” and “incremental distance”. Vectors representing each
type act upon a common point which is also the center of three spherical regions. Component
relationships will give the Reissner-Nordstrém metric.
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