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—6.9.1. A New Break Through for Physics Foundation in Human Knowledge of Nature — 6.9.1.1 Extension of Space by
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7. Relation Space of Physics

7.1. Vision of Relations by the Development Concept of Physics in Nature

We start with the traditional Euclidean orthonormal basis for a Cartesian 1-vector space V5 (R)

{o,, 0,, 05} that represents three intuitive perpendicular line directions of physical 3-space in
Nature. This is the foundation of the whole geometric algebra G5 (R) where the Clifford measure
signature is positive 67 = 1, and unit normalised. We form its unit pseudoscalar chiral direction
030,07 = 03A0,/A0; as § 6.9.1.1:3. that carry the fundamental chiral volume structure of 3-space.
To emphasise the need for an external measure norm we expand the basis with this real scalar
non-directional unit 1 €R and write {1, 0,,0,,05}

In chapter 5.7 we introduce an extra external 1-vector for the development direction unit y,.

We now transform the space narrative of physics by right multiplying with the orthogonal y,, by
making this the measure doing the multiplication transformation of the 1-vector basis for G (R)
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(7.1) {1,01,02,03}v0 = {0, 01¥0,0270,03Y0} = {Yo,¥1, 72 73}
This is an epistemology ideology change from 3-space to the idea of Space-Time-Algebra (STA)
(7.2) G3(R)®yo <« G13(R).
In STA, we define all four unit directions y, as the orthonormal basis Yo, V1, V2, v3} of a four-
dimensional linear 1-vectors space V; 3(R) that is the foundation of the full geometric space-time
algebra G, 3(R) of mixed Clifford signature (+, —, —, —) for STA, as defined (5.300)-(5.301)
(7.3) vé =+1, and y2=-1, fork=1,23.Thus: |yo| =12 |yi| = |y2| = lys] =1,
for the connected unit magnitude norm, and the orthogonality (5.303) and (5.377)
(7.4) Yo'Y1= Yo'Y2= Yo'Y3=0, and yi'y2 = y2ry3= v3¥1 =0,
In the epistemological narrative of STA, the founding basis for G; 3(R), {¥o, V1, V2, ¥3}
is interpreted as 1-vectors y, = (y,)1 € G13(R), foru = 0,1,23.
e Alternative in the middle term of (7.1) basis {y,, 610, 02V0, 03Yo} of the of 3-space narrative
form G5 (R)®y, we interpret the outer chronometer direction basis-element: y, as a 1-vector,
and the rest three as basis bivectors 6y, = 6, AY,, for k=1,2,3, having signatures (6,y,)? = —1.
Nonetheless in the Space-Time Algebra narrative G, 3(R), we start from the 1-vector basis {yﬂ}.
From the three orthonormal extensions operators ¥, we form the bivectors as (5.341), (5.333)«(5.328)
Yi— 061 = Bi=Vi¥o €Gis Bf =0cf=1,
(7.5) Y, — 0, = B,=V,0, € G11 € Gy3(R), with positive signatures: 822 =0l =1,
Y3 — 03 = B3:=V3¥y €5, Bf =c%=1,
by simply left operation multiply the extension units ¥, on the unique development unit measure y,,.
Further letting the extensions unit operators ¥, act mutually at each other we get the three bivectors
I; =030, = B3B, = V3¥oV2Vo = ~V3V2 = V2Va (yov3)? = i = -1,
(7.6) i, =0103 = BiB3 = ViYo¥sVo = —Vi¥s = V3V with:  (y3y1)?% = if = —1,
I3=0,01 = BBy = V2¥o¥1Yo = —V2V1 = ViYa (r17,)? = i2 = —1.
This is just the well-known quaternion basis for the even algebra H~ G, ,(R) c G3(R),
(7.7) {1 iy, i3 i3} = {1 vays ¥3¥n V2¥1} € Go2(R) < Gy 3(R).
Similarly, the G5 (R) dextral pseudoscalar is transformed into the pseudoscalar of G; 5(R)
(7.8) 1= 030,01 = B3B,B1 = V3YoV2Vo¥1Yo = —V3V2ViYo = YoV3V2V1 = Y1VaV3Yo = 4.
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