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—1II. . The Geometry of Physics — 5. The Geometric Plane Concept — 5.7. Plane Concept Idea of a Non-Euclidean Clifford

5.7.4. Lorentz Rotation in the Minkowski B-plane
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In Figure 5.53 we display the hyperbola curves for invariant transformations by the scaling
parameter A of the nilpotent nu/l directions (5.318) in a geometric Clifford algebra G; ; (R).
Using the idea from Kepler’s second law, that the angular area of the curve is essential as a
parameter for a transformation. The area unit element in Minkowski B-plane is just the B-bivector
B = y1¥,, where 5°:= 1. From this, we choose a real parameter { €R often called rapidity for the
area argument %3 in a hyperbolic multivector exponential function we call a Lorentz 1-rotor*%
Uy = e = exp(¥:{B) = cosh(%{B) + sinh(¥:{B).
The essential argument in this 1-rotor has a positive Clifford signature (+) : B*=+|B|=1
(%{B)* = WU{* =0
The multivector value of the exponential function (5.349) exists in the mixed algebra G, 1 (R) of
the Minkowski B-plane. The algebra for these functions is analysed in the next section 5.8, but
here we will use that cosh is even in its power series of BZ=1, causing cosh to be an even scalar,
and that sinh is odd so that factor 13 can be separated from the scalar function, then (5.349) is
U; = €% = cosh(%{B) + sinh(%{B) = cosh(¥%{) + Bsinh(%:{),  {€R.
To investigate the possible impact of such a Lorentz rotor we will intuit a Euclidean space G, (R)
or G3(R) 1-vector unit direction object u = u, 0y that has a measure yZ=1 (5.348) mapping it
to a subject 1-vector in a full Minkowski space G, ,(R) or G; 3(R) substance. The mapping is
performed by right multiplying by the development measure direction unit quantum vy, :
Yu = Uy, producing a unit Minkowski B-plane subject B, = y,Y,.
From the Euclidean direction object u, we can dilate to an arbitrary 1-vector p, = 4,u, 4, ER
with magnitude |p,| = |A,], that in the basis {0y} is p, = Xi%; 140k, Where 4, = 1,u-0y.
From this, we construct a paravector like (5.342) with an arbitrary development parameter A,
Pu= Aot Py = 401+ A,u
Letting this paravector left operate on the development direction unit quantum y, we achieve by
the invention of a generalised Minkowski 1-vector in a pure (A); grade form in STA as (5.345)

Pu=PYo = AoYo +PuVo = Ao¥o + AVu = AoVo + AV = AV A ER, (u=0k).
The extension Clifford conjugated of this is
511 = PYo = AoYo —PuYo = Ao¥o — AVu = AoYo — WV = AuGuu¥u
Now we have a subject p in the Minkowski space to act on by the B, -plane Lorentz rotor
Uy = e"”Bu = cosh(%0) + B, sinh(%:0).
The conjugated of this is achieved by the reversed B-bivector (5.306) B =B = B =-B
Uy = e %5 = cosh(%{) — B, sinh(%() = Ug,u.
The B,-plane Lorentz rotor is unitary
UrnUew = UryUsy = €® = cosh?(¥%{) — sinh?(%{) = 1.
We form the Lorentz rotation by the canonical form

Py = Efpu = U{,upuU(,u = e%b pue—’/z{l’a’u = e{Bupu = U(Z,u py = (cosh{ + B, sinh{)p, .

We split this into two parts, first the development of hyperbolic rotation
AoYo = U¢, Ao¥o = e”Budyyy = Ao(yo cosh ¢ + By, sinh () = 24(y, cosh{ + y, sinh {),

280 This area argument differs from the cyclic angular form of (5.192) el where the argument has a negative signature (-), i
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. Lorentz Rotation in the Minkowski -plane — 5.7.4.2 The Lorentz Transformation of a paravector —

(;:))

(5.360)

(5.361)

(5.362)

(5.363)

5.7.4.2.
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In Figure 5.53 green for 4y >1. Then second the extension like hyperbolic rotation
2'u)/O = Ugg,u Auyu = el/zzgu/luyu = Au()/u COSh( + Buyu sinh Z) = Au(yu cosh Z + Yo sinh 5),

Ay in Figure 5.53. (The extended area where the autonomous information is void)
The white area 4; <1 and A, <1 in Figure 5.53 is inside the limit of one quantum count in the
cyclic oscillation that gives the development unit y, of the entity that possesses the isometry

ol =lvl =1 =yl =ly2l = lysl =1 vu| = 1.
The information of any Minkowski STA 1-vector p, to and from the entity follows the Lorentz
rotation invariant nu!// line directions { n, n} in the 3,-plane. The directions of y, and y, are
altered by the Lorentz rotation, but their orthonormality (5.303) is invariant preserved just as (5.321)
Vol = Inul = 1.
As orthonormal subjects, these directions are never perpendicular objects for us! (Kein Ding fiir uns)
The drawn 1-vector direction of the development y, in Figure 5.50, Figure 5.51 and Figure 5.53
as an intuition perpendicular object to the extension direction y, is an illusion! They just display
in a diagram an instrumentalization of a development measure substance as a subject of one
quantum count y,. The magnitude as (5.346) of any STA 1-vector is invariant preserved by the
unitary Lorentz rotation given by the canonical form (5.358), in the B,-plane simply p;= e*Pup,
Ipil = |eBupy| = |eBe|Ipal = Ipul, because of |ew“|2 = eSBug=¢Bu = 0 =1,
This agrees with the component coordinates (4, 4,) from (5.359) and (5.360) that is preserved.
It is the orthonormal basis 1-vectors that change the directions {y,, v,} < {vo, 7.} inside the
By-plane 8{1 = By = YoYu = YoYu-
What implication does this have on the physical world? We view intuit at two identical entities
that are distinguishable W and W', each has their individual frames W~{y,, v} and W' ~{y{, v.}.
These identical entities have the same primary qualities possessing equal quantities: A, and A,,.
It is the orthonormal frame directions inside the Minkowski B3,-plane that the Lorentz rotation
change in the information transmission boost. An example is two Hydrogen spectrums 1H and {H'
that for each local autonomy is the same but look different due to the boost of frame reference 1H'.

=

Yo¥u = 0 and

The Lorentz Transformation of a paravector
The Lorentz rotor (5.355) is written with implicit knowledge of the development unit quantum
Yo, when multiplying with ¥y, = y¢ = 1 we can by (5.348) write (for details see below section 5.8)

Ugw = cosh(¥24) + usinh(¥2{) = cosh(¥2{u) + sinh(¥2{u) = e’ = exp(¥Qu)
Going back to the paravector form (5.352) p, = A9 +py, = Al +A,u = puYo-
We find that the Lorentz rotation by the canonical form (5.358) can be written

pl= e’ Sip e U = eSlpy = (cosh{ +usinh{)p, = (cosh{ + usinh{)(Ay+A,u).
Here we lose knowledge, the rotation plane is undefined; we only have one 1-vector direction u.
We need a B-bivector to define a rotation plane direction. This problem is obvious when we split
it into two parts, first, the hyperbolic rotation of the development scalar is not a scalar
e”$"2, = Ay(cosh{ + usinh{), but we get a new Lorentz transformed scalar

Ay = Agcosh{ + A, sinh {,
and an invariant Euclidean 1-vector direction u with a Lorentz transformed magnitude

Ayu = (4, cosh { + Apsinh {)u.
The magnitude of the paravector p;, = 151 + A u is as (5.363) preserved | p;| = | pul.
We conclude that a unit Euclidean 1-vector u? := 1 defining the extension direction u of a local

entity is invariant preserved by the Lorentz rotation transformation for the autonomous entity.
In traditional language, when you see a galaxy, your looking direction towards that galaxy is
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