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Lexical Index 
a priori 

a basic law of physics; 56 - 
circle clock oscillation 

constitute synchronometry; 40 - 
clock idea of the Euler circle; 37 -  
concept idea angular momentum 

pqg-2 direction quality; 278 - 
quantum operations; 278 - 

extension measured relative 
to information development signal; 212 - 

foundation of the idea spin one half; 305 - 
idea of magnitude norm 1; 150 -  
intuition of transverse plane 

propagating wave 
of (1) symmetry; 81 -  

point of focus assigned zero-vector; 148 - 
possibility of a locus situs 

ground state; 76 - 
quantum mechanical equality; 41 -  
realization of any entity is observation; 123 - 
'Res extensa' 

unspecified radial scalar from a center; 76 - 
substantial pqg-2 directional quality; 190 -  

category of the plane concept; 159 - 
synthetic judgment; 94 -  
to make a syllogism; 24 -  
transcendental common point at infinity P ; 142 - 
unknown future; 36 -  

a priori knowledge for us; xviii 
a priori of physics; vi; xxi; 335 - 
a priori transcendental 

concept point-particles; 287 - 
to our intuition, Immanuel Kant; 223 - 

Abelian 
multiplicative group; 248 -  
unitary group circular rotation U(1); 40 - 

ability for change; 48 - 
absolute 

absolute square norm; 33; 79 -  
angular arc measure; 191 -  
geometrical information; 327 - 
norm; 158 -  
pqg-2 direction; 182 -  
radian; 181 -  

absorb by mutual annihilation; 201 - 
absorbing multiplication factor 

in its own direction; 201; 202 -  
absorption of null direction; 210 -  
acceleration; 41; 293; 315 -  
accounted for as real quantities; 32 - 
across 

dualism; 337 -  
space; xviii 
transversal; 94; 189 - 

action; 24; 121 - 
act; 28 -  
causal; 24; 121 -  
causal FORWARD; 27 -  
continuous time; 29 -  
counting; 29 -  
development; 176 -  
one fundamental quantum; 121; 308 - 
with frequency; 28 -  

active 
angular rotation; 85 -  
creation; 82; 85 -  
helicity pseudoscalar; 327 -  
progress through transversal plane; 85 - 
revolving plane; 82 -  
spectrum; 118 -  

activity; 86 - 
human; 335 -  

addition of numbers; 24 -  
addition of the angles; 40; 174 - 
additional; 141; 155; 233 -  
additive 

argument; 175 -  
combined; 261 -  
commutative; 248; 267 -  
difference; 160 -  
group R; 39 -  
inverse; 124; 160; 255 -  
inverse factor 1; 255 -  
inversion or negation; 170 -  
linear algebra; 124; 136; 144; 229 - 
linear integral; 134 -  
neutral element; 124 -  
restriction; 226 -  

adjoined canonical; 56 -  
adjoined Hermitian; 71 -  
adjungate polar creation operators; 74 - 
advancing causality; 55 -  
aesthetics; 327 -  
algebra 

additive; 136; 160; 162; 163; 182; 190 -  
bivector concept; 167 -  
calculation for (1); 40 -  
Clifford algebra; 162; 251; 252 -  
commutative; 164; 165 -  
distributive; 143 -  
Euclidean geometric for -space; 241 -  
even subalgebra 0,2; 329 -  
geometric algebra anti-euclidian  0,2; 254 -  
geometric algebra for euclidean -space; 241 - 
geometric algebra full 3 for fermions; 305 -  
geometric algebra 1,3; 330 -  
geometric algebraic complex plan; 179 -  
geometric vectors; 163 -  
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linear additive; 124; 136; 144; 229 -  
linear space; 124 -  
Pauli; 137; 253 -  
real Clifford algebra; 251 -  
scalar field; 124 -  
See   geometric algebra; 162 -  
sequential order; 167 -  
Space-Time algebra (STA); 137; 326 -  
vector spaces; 160; 183 -  
vectors multiplication; 162 -  

aligned 
parallel; 315 -  
rotation precession; 296 -  
spin½; 293 -  

alternating 
axes; 184 -  
current; 303; 312 -  
orientation; 27; 173; 185 -  

amoeba; 167; 170; 173; 181; 188; 238; 239; 263 -  
amplitude; 102; 112 -  
analysis situs; 136; 308 -  
analytic judgment; 213; 313; 323 -  
ancient; xvii; xix; 31; 52; 222; 335 -  
Andromeda; 321 -  
angle; 54; 155; 156; 266 -  

right-angled; 65; 153; 159; 189 -  
angular 

area; 218; 246; 258; 275; 304; 313 -  
area extension; 330 -  
circular wave oscillation; 274 -  
concept; 157; 229; 262 -  
coordinates; xix; 267 -  
development; 97; 256; 272; 273; 288 -  
direction; 79; 106; 112; 137; 156; 180; 274 -  
frequency; xx; 120 -  
frequency energy; 77; 93; 270 -  
measure; 158; 233; 256 -  
mutual development; 294 -  
parameter; 103; 174; 176; 256; 260; 269; 273 -  
parameter argument; 174; 175; 214; 262 -  
phase; 90; 98 -  
phase development; 95; 98 -  
quality; 104; 161 -  
quantity; 73; 158 -  
radian; 54; 99 -  
reference frequency quantity; 46 -  
revolving; 315; 316 -  
rotation plane; 270 -  
scalar; 179 -  
sector areal; 182 -  
spherical coordinates (1, , ); 236; 293 -  
structure; 234 -  
wavefunction; 272 -  

angular momentum; 68; 275 -  
bivector operators; 277 -  
classical; 68 -  
direction; 69; 262; 270; 274; 276; 282; 291; 297; -  

300; 305 -  
eigenvalue equation; 72; 270; 280 -  

eigenvalues; 101 -  
operator; 69; 70; 276 -  
operator component; 69; 271; 279 -  
orbital; 315 -  
polar radial distribution; 86 -  
quantising; 68 -  
quantum; 89; 96; 117; 270; 271; 275; 291; 315 -  
quantum number; 96; 117; 291; 315 -  
spin½ 1-vector basis; 301 -  
squared; 310 -  
three components; 296 -  

annihilate; 76; 93; 99; 115; 116; 120; 163; 314 -  
annihilating, mutual; 200; 201; 229 -  
annihilation; 74; 92; 93 -  

operator; 62; 63; 64; 74; 92 -  
annihilation\creation; 285 -  
antagonistic to eternity; 321 -  
antagonists balance; 73 -  
antennas; 113 -  
anti-co-linear; 178 -  
anticommute; 168; 191; 206; 228; 251; 263; 306; -  

319; 330 -  
anticommuting; 168; 184; 226; 237; 239; 255; 319 -  
antiderivative integration; 58 -  
anti-Euclidean 

even geometric algebra ~ 0,2( ); 254; 255 -  

anti-paraphysical stand; 37 -  
antisymmetric 

anti-identical plane inversion; 73 -  
bilinear form; 161 -  
orthogonal component; 194 -  
part, wedge icon  outer product; 165 -  
permutation has two orientations; 169 -  
products in -space; 241 -  
quantum mechanical commutation relation; 290 -  

anti-symmetric 
internal plane stress field; 73 -  

anti-symmetric 
part of bilinear form; 161 -  

anti-symmetric 
outer part of geometric product; 163 -  

anti-symmetric 
outer part of geometric product 

; 166 -  
anti-symmetric 

mixed product; 241 -  
antisymmetries; 290 -  
anti-symmetry 

angular momentum operator; 99 -  
between two geometric vectors; 165; 166 -  

(2) real 2×2 matrices; 208 -  
aperture; 106 -  
apple; 30 -  
appoint; 56; 85; 102; 304 -  
appreciated; 327 -  
approach; 223; 224 -  
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geometric algebra; xviii 
imaginary; 34 -  
mathematical operator commutator; 56 -  

appropriate; xviii; 27; 118; 175; 190 -  
arc; 156 -  
area; 158 -  

angular sector quantity; 158 -  
angular-area-extension-like in 

1,3( ) -space STA; 328 -  
constant chronometer angular areas 

Kepler’s second law; 296; 308 -  
generator concept for circle rotation; 181 -  
preserved unit pseudoscalar in 1,1( ); 210 -  
q  equal angular areas 

per chronometric measure; 69; 276 -  
segment direction idea; 166; 172 -  
segment of a subject bivector; 168 -  
unit-segment direction operator i; 169 -  

area quantity of a plane quality; 24 -  
argument; 38; 48; 50; 97; 133; 134; 183; 221; -  

228; 229; 257; 268; 284 -  
angular; 175; 214; 262 -  
area; 218 -  
bivector; 179; 181; 229; 247 -  
input; 76; 227 -  
real; 133; 134; 164; 172 -  

Aristotle, Aristotelian, Aristoteles; 25; 121; 178 -  
arithmetic; 123 -  
arrow; xx; 26; 35; 66; 203; 209; 263 -  

icon for the intuition; 203; 209; 319; 321 -  
pictorially display direction of a length; xx 
The Arrow of Times; 26 -  
vector  from a center; 65 -  

associative 
law for addition; 124; 160 -  
law for products; 162; 163; 242 -  
rule for outer multiplication; 237 -  
scalar multiplication; 124; 160 -  

asymmetric; 178 -  
atom 

binding energy level; 316 -  
clock Caesium Cs133; 27; 32 -  
four valent carbon; 236 -  
indivisible elementary entity; 285; 296; 298 -  
nucleus as orbital center 

Bohr-Rutherford atomic model; 314 -  
nucleus as orbital center:; 314 -  
probability distribution structure of atoms; 318 -  

attitude; v; vi; 26 -  
attraction; 314; 315 -  
attribute; 23; 59; 76; 119 -  
augmented; 45 -  
Augustine; 26; 94 -  
automorphism; 207 -  
autonomic frame direction; 276 -  
autonomous; 32 -  

direction; 99; 101 -  

entity; 219 -  
judgment; 89 -  
measure; 212; 216 -  

autonomy 
chronometer; 305 -  
clock; 32 -  
frame; 258 -  
free fermion entity; 311 -  
unit radius; 273 -  

average; 287; 291; 293 -  
axes; 41; 129; 183; 184; 189; 190; 233; 234; 290 -  

coordinate; 33; 129; 183; 184; 189 -  
perpendicular; 184 -  

axial; 68; 234; 255; 292 -  
axiomatic; 137; 337; 338 -  
axis; 34 -  

axis 1-vectors; 183 -  
basis axis; 42 -  
coordinate-axis; 125; 185; 190 -  
cylinder axis; 90 -  
development axis; 106 -  
external axis; 310 -  
frame axis; 258 -  
geometric linear axis; 290 -  
imaginary axis; 41 -  
intersection axis; 234 -  
of rotation; 66; 68; 85; 94; 95; 96; 234; 246; 247; 257; 

266; 267; 273; 289 -  
axis-coordinate 3; 66 -  
direction; 94 -  

phase-axis; 36 -  
polar axis; 273 -  
real axis; 41; 91 -  
real basis complex number projection cosin; 42 -  
space-axis; 108 -  
spin axis; 310 -  
third-axis; 68 -  
time-axis; 36; 108; 212 -  

-axis and -axis; 189 -  
azimuth; 269; 293 -  
balance; 273 -  
Balmer; 315 -  
bandwidth; 112 -  
basis; 136 -  

2-tuple basis; 205 -  
angular frequency energy quantity ; 116 -  
axis; 42 -  
basis for development; 118 -  
basis set linear independent; 130 -  
basis set of oscillators; 134 -  
basis set of periodic function; 133 -  
basis-functions; 133; 134 -  
bivector basis; 179; 217; 240; 254; 255; 258; 267; 276; 

277; 279; 295; 325; 328 -  
orthonormal dual transversal; 241; 254 -  

carrier chronometer; 113 -  
Cartesian basis; 217; 222; 225; 236; 300; 304 -  
dextral object basis; 238; 239 -  
Dirac basis { 0, 1, 2, 3}; 222; 224; 334 -  
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of -space STA; 217 -  
directional vectors; 92 -  
distinguishable set of equal quality; 136 -  
dual basis { 1, 2, 3}; 251 -  
full structural basis; 309 -  
idempotent orthogonal basis; 203 -  
infinite complex basis set; 133 -  
linearly independent set; 126; 136 -  
Minkowski basis; 217 -  
mixed basis; 209; 217; 221; 253; 257; 263; 328 -  
multi-vector basis; 192 -  
mutual annihilating zero divisors; 201 -  
natural basis set {1} for ; 131 -  
natural basis set {1} for 1; 126 -  
natural basis set {1} for 1; 125 -  
nilpotent basis-element; 200 -  
nilpotent zero devisor; 201 -  
no proper basis vector; 128 -  
null-basis; 210; 211; 212; 220; 221; 229; 334 -  
objective vector; 125 -  
odd basis and even basis; 277 -  
orthogonal plane basis bivectors; 254 -  
orthonormal basis; 169; 179 -  

Cartesian; 223; 309 -  
set; 179; 187; 188; 234; 235; 251 -  

outer chronometer direction basis 0; 325 -  
paravector basis; 203; 217 -  
projection basis; 204 -  
projection spectral basis; 229 -  
quaternions basis; 255; 290 -  
reciprocal basis in 1,3( ); 327; 329 -  
reference basis; 71 -  
regular tetraon basis; 236; 300; 310; 311 -  
set of  finite 1-vectors; 145 -  
set spans the vector space; 126 -  
spin½ 1-vector basis angular momentum; 301 -  
subject direction; 126 -  
unit 1-vectors  or ; 146 -  
vectors; 33; 129; 130; 133; 134; 136; 145; 169; 179; -  

189; 192; 199; 261; 334 -  
Baylis, William E.; 203 -  
Beryllium; 317 -  
bilinear form; 161; 163 -  
binary; 115 -  
binomial; 226 -  
biochemist; vi 
bipolar; 93 -  
bisector; 155 -  
bivalent; 186 -  
bivector; 166 -  

-bivector; 209 -  
direction; 209 -  
null-basis; 210 -  

angular bivector; 268; 301 -  
angular momentum bivector; 277 -  
as argument for rotation; 179; 181; 229; 247 -  
bivector category; 168 -  
directional bivector; 258; 280; 284; 294 -  

dual transversal planes; 288 -  
eigen-bivector; 290 -  
Euclidian plane bivector; 215; 282 -  
magnitude; 166 -  
measure bivector u2 =1 

Cartesian length extension direction; 228 -  
Minkowski -bivector 2 =1; 211 -  
opposite bivectors; 167 -  
orthonormal object; 169 -  
plane; 184; 201; 223; 259; 293; 309; 331; 334 -  
plane bivector unit; 259 -  
pqg-2 quality; 184 -  
reverse orientated bivector; 167 -  
spans the plane; 166 -  
subject bivector; 167 -  
transversal; 241; 245; 246; 257; 263; 270; 271; 276; 296 -  
transversal angular momentum operator; 270 -  
transversal bivector idea; 267 -  
unit bivector; 169 -  
unit bivector idea; 167 -  
unit-bivector subject concept; 170; 173; 179; 182; 237 -  

blade 
2-blade bivector; 166; 188; 242 -  
3-blade trivector; 238 -  
a pqg-2-blade object; 181 -  

Bohr; xviii; 314; 316; 318 -  
Boltzmann; 28 -  
boost; 219; 221; 229 -  

Lorentz; 221 -  
Bose; 280 -  
bracket Poisson; 51; 53; 55 -  
Bramagubta; 74 -  
branch; 273 -  
canonical 

equations; 50; 51; 58 -  
requirement of Cartesian system; 189 -  
sandwiching; 247; 249; 292 -  

canonical conjugate 
development; 63 -  
momentum; 57; 58 -  
operators; 55 -  
quantity; 57 -  

canonical form; 219; 224; 229; 263; 268; 271 -  
orthogonal transformation; 263 -  

canonical quantities; 50; 51; 55 -  
canonical quantum operators; 57 -  
Cardano; 74 -  
carrier; 107 -  

amplitude modulated; 110 -  
angular phase; 118 -  
chronometer; 108; 112 -  
circle oscillator; 110; 119 -  
clock; 110; 326 -  
frequency ; 111; 118 -  
generator; 118 -  
in idea eternal; 109 -  
phantom carrier; 110 -  
reference; 113 -  
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subtons; 107; 108; 109; 111 -  
transmitter oscillator; 108 -  
wave; 107; 109; 111 -  
well-defined carrier time; 119 -  

carrying information; 321 -  
Cartesian 

1-vector; 183; 199; 202; 205; 234; 325 -  
classical coordinate system; 235 -  
coordinate system; 33; 183; 184; 189; 190; 235; 319; -  

338 -  
covariant coordinates; 234 -  
dimensions; 73; 183 -  
Euclid basis; 224 -  
extension directions; 217; 323 -  
length direction measure; 228 -  
length, breadth, and depth; 94 -  
orthonormal basis; 238; 240 -  
perpendicular; 200 -  
plane; 42; 131; 183; 184; 189; 205; 223; 251 -  
pqg-1-vector algebra; 184 -  
refers to René Descartes; 129 -  
right-angle perpendicular; 162 -  
span; 240 -  

Cartesian plane 
Euclidean vector space; 205; 223; 227 -  
imaginary basis as sinus of angle; 42 -  

Casimir; 282; 310; 316 -  
Categorical Imperative; v; 128; 312 -  
categories 

four of the quaternion group; 261 -  
category 

bivector; 168 -  
concept; 37; 181 -  
pseudoscalar; 182 -  
the plane angle quality; 155 -  

Category; 181; 182; 309; 311 -  
causally FORWARD; 27 -  
celestial sky; xix; 31; 94; 142; 247 -  
centrum; 83; 267 -  
channel; 105; 111; 113 -  
chiral 

dextral product; 238 -  
extension; 23 -  
trivector pseudoscalar concept; 239 -  
volume pseudoscalar; 238 -  

chirality orthogonal angular momenta; 279 -  
Christansen, Peter Voetmann; vi 
Christian; 26; 31 -  
chromatic; 311 -  
chronological; 109; 119 -  
chronology; 30 -  
chronometer 

autonomy; 305 -  
carrier; 108; 112 -  
constant; 296 -  
development; 222 -  
reference; 221 -  

chronometric 

constant angular areas Kepler’s second law; 307; 310 -  
measure; 69; 276 -  
persistent development subject; 331 -  

circumference 
 modulo 2 ; 175 -  

periodicity along the circle; 157 -  
perpendicular to radius; 155 -  

circumference of the circle; 65 -  
circumpolar; 31 -  
circumscribe; 321 -  
circumscribed 

center; 235; 304 -  
circle; 155; 177; 187; 231; 235 -  
sphere; xviii; 233; 234; 236; 298; 311; 319 -  

Civita, Levi-Civita symbol; 337 -  
classical; 54; 68; 135; 235 -  
classically; 235; 308 -  
classification of Fermions; 309; 312 -  
Clifford 

conjugated; 202; 295; 306 -  
geometric algebra; 251 -  
invariant reversion conjugation; 330 -  
metric negative ( ) for extension direction; 209 -  

in Minkowski space; 214 -  
metric signature (+); 209 -  
mixed signature (+, ) for 1,1( ); 209 -  

mixed signature (+, , , ) for 1,3( ); 212; 325 -  
negative ( ) internal anti-Euclidean 

in closed quaternion group ~ 0,2( ); 319; 323 -  

plane geometric algebra; 209; 251 -  
Clifford Algebra; 162; 251; 252 -  

for complex numbers; 251 -  
coaxial; 111; 114 -  
coding; 105; 114 -  
coefficients; 134; 206; 207; 268; 286; 294; 328 -  
COFDM; 114 -  
cognition; 23; 136; 337 -  
coherent; 109; 112 -  
coincidence; 31 -  
colinear; 146; 147; 151; 163; 164; 165; 168; 179; -  

180; 220; 245 -  
collapse; 178; 185; 234 -  
collective; 28; 29 -  
column; 94; 205; 206; 252; 261 -  
command; 189 -  
comminute time measure; 30 -  
communication direction; 312 -  
communication relativistic; 220 -  
commutate not; 247; 265 -  
commutating; 166; 200; 243; 305; 315 -  
commutation 

anti-commutation rule; 166 -  
antisymmetric relation; 290 -  
no influence on inner product; 163 -  
products of angular momenta; 277 -  
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syllogism principle not commutative; 24 -  
commutator 

operator-commutator; 53 -  
product of multivectors in geometric algebra; 243 -  
relations; 55; 63; 69; 70; 71; 243; 277; 278; 289; 327 -  

commuting 
anti-commuting law; 184 -  
symmetrical inner product; 165 -  

comparable; 164; 180; 220 -  
compensate; 312; 316; 318 -  
complement; 95; 107; 117; 206; 298; 304; 310 -  
complementary; 95; 118; 121; 133; 294; 295; 313 -  
complementary conjugated; 133 -  
complemented; 107; 112; 201; 304 -  
complete in the geometric algebra 3,0( ); 253 -  
complex 

1-vector product quantity; 190 -  
2×2 matrix group (2); 293 -  
algebra of the complex 2×2 matrix group; 309 -  
Clifford algebra for complex numbers; 251 -  
complex number matrix form; 260 -  
development functions 

oscillating functions; 133 -  
exponential function; 33 -  
factor; 48 -  
field momentum; 62 -  
formula for the Euler unity circle; 34; 186 -  
geometric algebraic complex plan; 179 -  
interconnectivity; 258 -  
numbers; 131 -  
oscillation; 35 -  
periodic basis-functions; 133 -  
plane; 33; 65; 179 -  
point; 183 -  
quantities; 41; 42; 43; 175; 181 -  
quantity as a geometric product of two 1-vectors; 175 -  
quantity in space called a plane spinor; 175 -  
quantity unit; 187 -  
scalar field; 90 -  
structure; 191 -  
unit bivector; 187 -  

complexify in the quaternion; 257 -  
complicated matrix idea concept; 252 -  
component 

coordinates; 203; 219; 227 -  
orthogonal antisymmetric; 194 -  
parallel; 194 -  

components grade dissolvement; 192; 226; 227 -  
composed; 33; 82; 196; 320 -  
composite; 70 -  
composite rotor structure; 333 -  
composition; 47; 196; 310 -  
composition in one fermion; 304 -  
compound; 158 -  
comprehend; 277 -  
comprehensive; 140; 232; 305 -  
comprises; 329; 337 -  

Compton; 314 -  
concave; 188 -  
conceivably; 88; 108; 115 -  
conceive; 93; 111 -  
condensed; 200 -  
conduction; 315 -  
conductor; 111 -  
congruence; 136; 174 -  
congruent; 191 -  
conic; 141; 214 -  

cone; 93; 214; 288 -  
conical; 288; 290; 293 -  

conjugate; 33; 39 -  
canonical conjugate operators; 55; 56 -  
complementary; 133 -  
operators; 55 -  
quantities; 50 -  

conjugated 
are mutual annihilating; 206 -  
basis; 135 -  
canonical; 56; 57; 63; 68 -  
Clifford; 202; 203; 206; 212; 218 -  
Hermitian operates; 265 -  
inner automorphism.; 207 -  
momentum; 57 -  

canonical; 58 -  
reversed -bivector; 218 -  

Conjugation 
Clifford  ; 203; 204; 298; 329; 331 -  
parity inversion ; 327 -  
reversion dagger †; 329 -  
simple complex *; 74; 280 -  

connected 
Abelian group (1) substantial plane; 319 -  
in rotation; 250 -  
momentum quantities; 50 -  
quantity of the angle to the arc; 186 -  
structure chiral unit ; 247 -  

connectivity hidden interdependent directions; 327 -  
conscience; 149 -  
conscious; 123; 228 -  
consecutively; 31 -  
conservation; 115; 229; 308 -  

of chronometric areas; 308 -  
of energy; 135 -  

conservative; 50 -  
conservative energy; 49 -  
conserved 

integral of movement and internal change; 51 -  
internal frequencies of subton; 107 -  
orbiting angular momentum; 315 -  
specific angular frequency ; 56 -  

considering; 92; 184; 293 -  
consistency closed; 226 -  
constancy; 82 -  
constant Planck ; 28; 29; 54; 61; 118; 121 -  
constantly; 26; 127; 135 -  

–  Research on the a priori of Physic  –   Lexical Index  Co… 
 

© Jens Erfurt Andresen, M.Sc. NBI-UCPH,  – 351 – Volume I,  –  Edition 2 – 2020-22,  –  Revision 6, December 2022 
 

constitute 
an a priori clock; 40 -  
chronometer carrier clock; 108 -  
inverse Fourier vector space; 134 -  
one primary grade of first grade; 189 -  
the commutator; 61 -  

construction 
Cartesian structure; 300 -  
human art Res Cogitans; 136 -  
Lorentz rotation; 224 -  
mathematical; 228; 331 -  
objective dextral basis { 1, 2, 3}; 298 -  

contingent accident; 139; 150 -  
continually creation; 109 -  
continues 

monotone raising development; 127 -  
phases of change; 121 -  

continuity; 30; 52; 76; 228; 257 -  
continuous 

development; 29; 37 -  
eigenvalue spectrum; 55 -  
evolution parameter; 52 -  
external quantity; 37 -  
indexing; 143 -  
measure for the concept of time; 37 -  
monotonic growing parameter; 326 -  
oscillating clock; 32 -  
real development parameter; 32; 121 -  
spectrum; 116; 118; 134 -  
timing parameter; 30 -  

continuous time measure; 30 -  
continuous timing and action; 29 -  
continuously; 141; 315 -  
continuum 

geometry; 136 -  
real numbers; 29 -  

contraction; 53; 241 -  
contraction of grads; 221; 241 -  
contradict; 56; 289; 320 -  
contradiction causal; xx 
contradiction parity inversion; 79; 82 -  
contravariant 

coordinates; 234; 236; 301; 329 -  
sum in direction; 236 -  

controversial ethic; 125 -  
conus; 288 -  
correspondence; 55; 83; 228; 243; 276; 278; 283 -  
cosine; 163; 164; 226 -  
COST; xvii 
countenance; 337 -  
counts; 25; 27; 28; 32; 121; 127; 135; 217; 223 -  
couple; 105; 136 -  
covariance; 205; 305 -  
covariant 

coordinate; 217; 234; 236; 240 -  
direction projection quantity; 303 -  
inner scalar part; 246 -  

sum in direction; 236 -  
creating; 118; 166; 257; 280; 293; 315 -  
creation operator; 62; 63; 71; 74; 78; 81; 82; 99; 280 -  
creation\annihilation; 115 -  
creations; 80; 92; 100; 104; 113 -  
current; 87 -  
cyclic 

angular mode; 69 -  
angular oscillations; 303 -  
cause; 179 -  
clock; 32 -  
counting operator; 170 -  
frequency; vi; xx 
identical; 40; 248 -  
measure of development; 222 -  
orientation of direction; 156 -  
oscillating; 222; 296 -  
oscillator; 119; 223; 308 -  
oscillators split into a spectrum; 116 -  
process time; 31 -  
ring argue; 307 -  
rotation; 31; 36; 58; 121 -  
unit; 178; 331 -  

cyclic circle clock; 36 -  
cyclic oscillation; 31 -  

in a circle rotation idea; 116 -  
phases count 1, 2, 3, ...; 121 -  
plane dependent; 120 -  
primary quality; 121 -  
through the complex unit circle; 59 -  

cyclic oscillations 
Euclidean plane angular momentum; 323 -  

cyclic quantum oscillator; 116 -  
cyclic time; 31 -  
cyclical 

circular motion; 31 -  
harmonic oscillator.; 64 -  
movement; 31 -  
permutation orientations; 238 -  
rotating oscillator Lagrange Function; 59 -  

DAB; 114 -  
DAC; 112 -  
dagger † conjugation, straight reversion; 329 -  
Danish; vi; 25; 198 -  
decibel db; 119 -  
decomposed concept idea; 331 -  
decomposition of multivector in a sum of grades; 328 -  
decomposition spectral projection; 203 -  
definite; 237; 286 -  
deformation; 229 -  
degeneration; 70; 71; 72; 97; 99; 100; 117; 161 -  
degrees °Kelvin temperature; 28 -  
degrees of freedom; 38; 76; 190; 258 -  
deism; 337 -  
delay multireflection spread; xvii 
delayed; 108; 321 -  
deliver; 104; 293 -  
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deliver identical events 
information particles; 35 -  

deliver identical events, information particles 
countable; 29 -  

demodulated; 111 -  
density magnitude; 78; 80; 273 -  
derivative; 38; 41; 43; 48; 50; 53 -  
derived; 38; 39; 41; 42; 115 -  
Descartes, René; 23; 89; 123; 138 -  
design; 51; 55; 73; 95; 126; 271 -  
detected; 105; 310; 311 -  
detection; 105 -  
determent; 144; 277 -  
determination; 115; 190 -  
Deus; 337 -  
development 

a straight linear ray; 147 -  
action as one plane substance; 176 -  
bivector exponential; 257 -  
causal information propagation has finite speed ; 323 -  
chronometer; 222 -  
circle oscillator excitation; 90 -  
concept of physics in nature; 325 -  
continuous process ???; 29 -  
count as the quantity unit; 217 -  
dependent phase modulation; 111 -  
derivative called the rate quantity ; 43 -  
dimension 

direction into the past; 83 -  
display the direction 0 vertical; 216 -  
FORWARDS from past to future; 57; 82 -  
homogenic continuous locally definable parameter; 46 -  
imperative transmission of information; 321 -  
in the oscillation; 40 -  
information direction 0 first grade quality; 212 -  
light carrying information with a finite speed.; 321 -  
local parameter quantity made by a frequency; 28 -  
local timing measure frequency; 37 -  
local timing parameter ; 29 -  
of entities in physics; 119 -  
one quantum count measure 0 

for a Minkowski -plane; 213 -  
phase angle; 298 -  

the autonomous time; 92 -  
phase has same inner value 

at annihilation as at creation; 114 -  
Platonic idea  continues monotone raising; 127 -  
primary quality; 85; 118 -  

quantity is the count of phases; 121 -  
propagating parameter 

 for the carrier; 108 -  
quality concept for a local timing quantity; 37 -  
quanta of radians 

circular oscillating entity; 221 -  
real angle quantity 

of rotation quality; 157 -  
real phase parameter; 35 -  
serial exponential function; 173 -  

'speed' as angular frequency energy; 118 -  
synchronous circle oscillators; 259 -  
temporal; xx 
transversal plane 

direction through; 94 -  
unit of direction; 91; 118 -  

devisor, zero; 201 -  
dextral; 238; 240; 253; 265 -  
dial; 32; 184 -  
dialectic; 221; 298; 304; 310; 313 -  
diameter; 153; 154; 232 -  
differences; 114; 142; 149; 150; 205; 222; 253; 311 -  
differential 

equation; 64; 75 -  
explicit parameter operator; 41 -  
operator; 42; 43; 52 -  
plane polar formulation; 74 -  
quantum mechanical operator; 42 -  
quotient; 38 -  
total differential; 48; 50 -  

differential operator in 3 dimensions; 69 -  
differentiation 

chirality quality; 311 -  
of directions in space; 308 -  
of fermions; 310 -  

dilate; 150; 179; 182; 202; 208; 218; 222; 227; -  
260; 294 -  

dilation; 181; 191 -  
dimension; 126 -  

0scalar dimension; 217 -  
1one dimension; 64; 70; 76; 103; 106; 120; 125; -  

126; 127; 139; 182; 213; 223; 256 -  
2two dimensional; 65; 70; 72; 77; 99; 173; 184; 186; - 

187; 189; 192; 201; 223; 224; 251; 261 -  
3three dimensions; xviii; 66; 81; 130; 136; 144; 145; -  

184; 189; 222; 237; 238; 310; 319; 323; 326 -  
4four dimensions; xx; xxi; 97; 192; 199; 217; 222; -  

251; 256; 293; 296; 297; 309; 310; 325 -  
Cartesian dimensions; 73; 183 -  
development dimension; 83; 87; 100; 120; 138; 222 -  
fourth dimension; xviii 
higher dimensions; 77; 188; 203; 237 -  
into the past; 89 -  
no recognisable dimension; 126 -  
one complex dimension; 97 -  
one radius dimension; 88 -  
physical extension; 97; 123; 127 -  
quality dimension; 121 -  
real homogeneous; 97 -  
third dimension; 65; 99; 223 -  

dimensional, two-dimensional circle oscillator; 99 -  
dimensionalities; 256 -  
dimensionality; 137; 247; 256; 308 -  
dimensioning; 44 -  

scaling in physics; 95 -  
dimensions 

1-dimensional subspace; 125 -  
infinite dimensions; 133 -  
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length, breadth, and depth; 123 -  
linearly independent; 95; 125 -  
mixed dimensions; 255; 309 -  
multidimensional space; 126 -  
of a linear algebra; 124 -  

dipole; 74; 106; 111; 112; 113 -  
Dirac; 46; 47; 48; 53; 54; 57; 58; 212; 217 -  
Dirac delta function; 46; 47; 48 -  
directed 2-rotor; 257 -  
directed chiral volume; 239; 245 -  
direction 

angular direction; 79; 106; 112; 137; 156; 180; 274 -  
angular frequency direction; 87 -  
auto-norm direction; 92; 117 -  
causal direction; 26; 209; 270; 327 -  
causal direction FORWARD; 327 -  
chiral direction; 137; 238; 239; 242; 255; 319; 325 -  
circle direction; 177 -  
Clifford conjugated null direction; 212 -  
communication direction; 312 -  
concept direction; 75; 95; 201; 308 -  
development; 214; 216; 218; 223; 224; 325; 326; 334 -  
development measure unit quantum; 218 -  
dextral trivector structure of STA; 327 -  
different qualities; 253 -  
external; 271; 274; 288; 291; 296; 297; 302; 312 -  
FORVARD; 66; 67; 98; 120 -  
FORWARD; 25 -  
frame direction; 270; 271; 280; 289; 293; 304 -  
gradient direction; 293; 296 -  
internal; 298 -  
intersection between two plane directions; 254 -  
invariant direction; 220 -  
line; 144; 146; 200; 201; 203; 212; 214; 220 -  
looking direction; 219 -  
measurable; 319 -  
null lines ; 220 -  
objective direction; 89; 149; 212 -  
plane; 170; 175; 199; 202; 227; 259; 270; 271; 291; -  

296; 304; 319 -  
plane-segment; 169 -  
polar direction; 269 -  
projection direction; 302; 303; 312 -  
propagation direction; 301; 315; 334 -  
quantitative direction; 89 -  
quantum excited; 90 -  
quaternion direction; 256 -  
reading direction; 24; 26; 149 -  
rotation; 156; 166; 167; 175; 181; 183; 184; 188; 254 -  
spatial direction; 67; 149; 157; 186; 260; 261; 274; 303 -  
spin direction; 312; 333 -  
substance quality; 167 -  
symmetry direction; 265; 266; 289 -  
transmission; 108; 220; 222 -  
transversal; 257 -  
volume; 238; 239 -  
wave direction; 103; 111 -  

-space direction.; 239 -  
direction as concept; 75; 95; 201; 308 -  

directional 
angular momentum; 294; 319 -  
angular spin½; 316 -  
basis vectors; 92 -  
chiral pseudoscalar; 327 -  
circular rotors; 249 -  
eigen-bivector angular momentum; 291 -  
eigenstate; 286 -  
entity ½; 287 -  
grade three unit ; 319 -  
momentum; 275 -  
orbital angular momentum; 316 -  
plane; 170; 253 -  
primary quality of grades; 240; 327 -  
spin½ entity; 287 -  
transversal bivector eigenvalues; 294 -  
versor eigenstate; 294 -  

directional  1-vector; 66; 151; 156; 179; 190; 286 -  
directional  bivector; 258; 280; 284; 294 -  
directional  four vector; 330 -  
directional  trivector; 237; 239; 308 -  
directional,  non-directional scalars; 212; 287 -  
directive; 186; 319 -  
display; 27; 80; 160; 222 -  
disregard 

gravity; 94 -  
radial distribution; 91 -  

dissolve 
bivector to two orthogonal 1-vectors; 185 -  
multivector into grade components; 192; 226; 227 -  
quantity into oscillator spectrum; 119 -  
the product ab; 163 -  

distance; xx; 108; 138; 143; 144; 180; 186; 236; 254 -  
distinction; 140; 259; 337 -  
distinguish; 25; 28; 35; 128 -  
distinguishability; 149; 308 -  
distinguishable 

basis vectors; 136 -  
classes of fermions; 312 -  
different type of qualities; 136; 298 -  
events; 36 -  
information; 114 -  
primary qualities; 309 -  
spin up or down; 310 -  
thus countable; 28; 30 -  
transversal planes; 81 -  

distinguished and counted; 35 -  
distortion of the STA frame ; 221 -  
distribution 

circular distributing; 270 -  
constant distributed; 90 -  
for a ground state; 76 -  
normal; 64 -  
of the wave functions; 291 -  
plane distribution of angular momentum; 83 -  
probability distribution; 53; 73; 273; 296 -  
radial distributed; 86 -  
radial distribution; 76; 86; 90; 94; 95; 180; 270 -  

R
esearch on the a priori of Physics 

G
eom

etric C
ritique of Pure M

athem
atical Reasoning

 Jens Erfurt A
ndresen

Edition 2,  ©
 2020-22

For quotation reference use: ISBN-13: 978-8797246931 For quotation reference use: ISBN-13: 978-8797246931

Restricted to brief peruse for research, reviews, or scholarly analysis, © with required quotation reference: ISBN-13: 978-8797246931 
©

 C
opyrighted m

aterial from
 hardback: ISB

N
-13: 978-8797246931, paperback: ISB

N
-13: 978-8797246948, K

indle and PD
F-file: ISB

N
-13: 978-8797246917©

 C
op

yr
ig

ht
ed

 m
at

er
ia

l f
ro

m
 h

ar
db

ac
k:

 IS
B

N
-1

3:
 9

78
-8

79
72

46
93

1,
 p

ap
er

ba
ck

: I
SB

N
-1

3:
 9

78
-8

79
72

46
94

8,
 K

in
dl

e 
an

d 
PD

F-
fil

e:
 IS

B
N

-1
3:

 9
78

-8
79

72
46

91
7



Di …  Lexical Index –  Research on the a priori of Physic  – 
 

© Jens Erfurt Andresen, M.Sc. Physics, Denmark – 354 – Research on the a priori of Physics   – December 2022 
 

Rayleigh distribution; 296 -  
rotational symmetry distribution; 95 -  
transversal plane distribution; 86; 106 -  
transversal radial distribution; 82 -  
two opposite functions; 83 -  

distributive 
left or right product rule for addition; 162; 237; 242; 326-  
low over addition; 165 -  
scalar multiplication; 124; 160 -  

dividable; 29 -  
divide; 112; 113; 332 -  

1-vector into components; 193 -  
depth and time; xx 

divided 
angle into several angles; 156 -  
bivector into several bivectors; 168 -  
complex scalars into components 

real and imaginary parts; 131 -  
in to two dual groups; 328 -  
inner subjective and outer objective; 23 -  
quantum phase angle t = ( , t); 107 -  

divined; 335; 337 -  
division of a vector with a scalar; 124; 160 -  
divisors nilpotence zero; 201 -  
Doppler; 110; 111 -  
Doran, Chris; 261; 266; 333 -  
dual 

1-vector and its algebraic dual; 331 -  
angular-area-extension-like; 328 -  
bivector basis; 240; 241; 254 -  
concepts of odd and even grades; 329 -  
dual inverse Fourier transforms; 134 -  
exterior transverse; 240 -  
four faces of the tetrahedron; 319 -  
four outwards directions; 311 -  
Fourier transforms; 134 -  
linear bivector space; 241 -  
odd grade dual even grade; 309; 326 -  
quaternion basis; 289 -  
relations in STA; 327 -  
transversal angular momentum 

direction bivector; 271; 276; 290 -  
transversal bivector; 271; 288 -  

dualism 
angular; 82; 90 -  
complementary autonomy; 95 -  
Descartes; 337 -  

duality 
1-vector to bivector basis; 265; 310 -  
between grades; 257 -  
Cartesians to quaternions; 309 -  
normal to transversal; 197 -  
of angular momentum; 283 -  
parity inversion with versor reversion; 310 -  
to Euclidian space; 255 -  
wave momentum direction; 197 -  

earth; 31; 137 -  
Egyptians; 31 -  

eigen frequency; 107 -  
eigenfunction; 280; 291 -  
eigenstate; 62; 63; 72; 79; 99; 289 -  
eigenstates; 54 -  

 
a quaternion 2-spinor ~ 0,2( ); 287 -  

directional versor eigenstate 
; 294 -  

| ,  local entity in -space; 284 -  
linear quantum harmonic oscillator; 62 -  
of the rotor oscillator | + ; 72 -  

reformulated ~| , ; 72 -  
stationary eigenstates and eigenvalues; 54 -  

eigenvalue; 54 -  
angular momentum; 72; 270; 280; 292 -  
angular momentum bivectors; 292 -  
angular-frequency energy; 101 -  
bivector direction; 280; 284; 294 -  
circle oscillator excitation scalar energy; 83 -  
circular rotating oscillator; 72; 83 -  
concept for a unit bivector; 179 -  
continuous spectrum; 55 -  
direction; 284; 287 -  
energy; 70; 73; 80; 87; 95; 99; 103; 280; 283 -  
no directional scalar; 287 -  
number operator; 63 -  
Schrödinger equation; 61; 62; 73 -  
two dimensional equation; 70 -  

eigenvalued 1-vector angular momenta; 290 -  
eigenvalues 

angular-momentum; 101 -  
bivector; 280 -  
energy; 70; 73; 283 -  
real scalar; 287 -  

eigenvector; 55; 63 -  
eigenwave-function; 294 -  
Einstein; 43; 48; 91; 212; 217; 252 -  
electric 

charge; 313; 315 -  
field 1-vector; 331 -  
fields; 190 -  
potentials; 150 -  

electric AC motor (sync); 31 -  
electrical force field; 315 -  
electromagnetic 

dipole radiation; 106 -  
energy; 315 -  
equations; 255; 321 -  
oscillation; 59 -  
signal modulation; 121 -  
tensor field; 331 -  
wave; 28; 81; 107 -  

electron 
as a point particle; 316 -  
fermion; 313 -  

electron charge 
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momentane infinity field; 313; 314 -  
negative; 303 -  

electron stats; 287; 318 -  
electron volts [eV]; 88 -  
electron-positron annihilation; 315 -  
element 

atomic-element entity ; 285; 296 -  
basis direction 0 for outer chronometer; 325 -  
idempotent projection; 202 -  
in the unitary complex group (1); 40 -  
multivector; 331 -  
neutral; 40; 95; 127; 132; 160; 212; 248 -  
nilpotent basis-element; 200 -  
nilpotent element; 200 -  
plane geometric algebraic element; 207 -  
unit in Minkowski -plane; 218 -  
unit pseudo-element of the first grade; 126 -  

elemental; 115 -  
elementary; xvii; 80; 103; 337 -  
elements 

basis elements; 253; 254; 255; 297; 319 -  
Euclidian Elements; 139; 141 -  
even elements; 168; 262; 309; 332 -  
grade elements; 168; 184 -  
group elements; 39; 255 -  
matrix elements; 206; 250 -  
odd elements; 309; 330; 331 -  
vector elements; 124 -  
versor elements; 268 -  

ellipse; 68; 113; 141 -  
elliptical; 68; 69; 113; 296 -  
Elliptical Polarisation; 113 -  
emancipated; 321; 323 -  
embedded; 93 -  
emerge from Nature; 332; 335 -  
emergence of extension by light; 321 -  
emergent concept mass; 307; 320 -  
encoded angular phase-shift; 115 -  
energy; 28 -  

angular frequency; 82; 96 -  
autonomous; 270 -  

angular frequency energy; 89 -  
external; 93 -  

autonomous frequency energy; 222 -  
binding of the circle oscillator; 83 -  
conservative; 49 -  
current has an intensity (flux); 87 -  
eigenvalues; 70; 71; 73; 283 -  
excitation of the first state; 79 -  
external measured frequency; 99 -  
frequency factor quantity ; 63 -  
Hamilton function; 50 -  

harmonic oscillator  total energy; 59 -  
kinetic and potential energy; 59 -  

internal frequency energy; 314 -  
mode operator; 56 -  
oscillating frequency; 221; 222; 301; 320 -  
portable energy; 38; 48; 49; 59; 320 -  

portable energy for an entity 
zero Lagrangian  =  = 0; 83 -  

scaling the frequency; 89 -  
spectral quantities; 135 -  
stable reliable frequency; 223 -  

Engels; 170 -  
enlightenment; v; xviii; 123; 338 -  
enrichment; 224; 319 -  
ensemble; 45; 53; 101; 105; 106; 107; 114; 118 -  
entangled 

interconnected bivectors 1, 2, 3 as basis 
{1, 1, 2, 3} for quaternion algebra 0,2( )~ ; 277; 

291 -  
entanglement, internal interconnectivity; 279 -  

of angular momentum; 290; 308 -  
environment; 95 -  
Epilogue; 337 -  
epistemology; 23 -  

ideology change from -space to -space STA; 325 -  
prerequisite an observer.; 123 -  
tuple idea; 205 -  

equation 
differential; 64; 75 -  
eigenvalue equation ( ); 285 -  
electromagnetic; 255; 321 -  
Euler-Lagrange; 49; 50 -  
Hamilton eigenvalue; 72 -  
Schrödinger; 54; 55; 67; 261; 318 -  

equations Hamilton canonical; 50; 51; 58 -  
equidistant; 144 -  
equivalence; 53; 127; 265 -  
equivalency; 28 -  
equivalent; 88 -  
equivales; 252 -  
esse; 140; 148; 149 -  
essence; 148; 149; 197; 224; 252; 309; 321 -  
essential synthetic scalar; 295 -  
essentially; 102; 106 -  
eternal; 31 -  

constant angle as circular distribution; 77; 90 -  

evolution parameter  ; 108 -  
idea of carrier direction ; 109 -  

constant angular frequency ; 110 -  
Newtonian picture; 323 -  
static electric field; 313 -  
unchangeable ground state; 75 -  

noumenon idea; 78 -  
ether; 321 -  
ethical; 67; 117; 126; 162; 327 -  
ethics; v; xxi; 136; 338 -  
Euclidean; 216 -  

1-vector; 217; 219; 220; 228; 234; 282; 323 -  
 XE "Euclidean"  basis { 1, 2, 3}; 216 -  
bivector; 161; 227 -  
Cartesian plane; 205; 223; 227 -  
Euler angle rotors; 333 -  
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space; xviii; 146; 162; 194; 200; 217; 218; 251; 319 -  
space duality; 255 -  

-space geometric algebra; 241 -  
Euclidean Elements; 139; 141 -  
Euclidean geometric plane concept; 199 -  
Euclidean geometric plane rotor; 171 -  
Euclidean geometry; xx; 137; 162 -  
Euclidean plane; 33; 65; 223 -  
Euclidean plane algebra; 192; 223 -  
Euclidean,  Anti-Euclidean; 254 -  
Euclidean,  Non-Euclidean; xviii 
Euler; 34 -  

angles; 263 -  
as parameters; 265 -  
extrinsic rotation; 265 -  

circle; 34; 36; 37; 39 -  
circle as the a priori clock; 37 -  
Euclidian angle rotors; 333 -  
rotation; 214 -  

1-rotor; 224 -  
half angle rotor; 197 -  

unity circle; 34 -  
Euler-Lagrange equation; 49; 50 -  
event; 30; 35; 92; 95 -  
everlasting; 107 -  
evidenced; 118 -  
evolution; 54; 56; 91; 107 -  
evolves; 90 -  
exchange 

direction easily; 296 -  
external; 163 -  
information; 221 -  
of kinetic energy.; 281 -  
properties; 209 -  
quanta with surroundings; 291 -  
spectral energy; 316 -  

excitation; 78; 82; 90; 276; 286; 315 -  
excitations 

angular momentum; 271; 286 -  
double; 80; 81 -  
first; 79; 81 -  
higher; 81 -  
multiple; 281; 283; 312 -  
single; 99; 101 -  
to avoid further; 315 -  

excited 
angular quantum; 96 -  
area intensity; 86 -  
circle oscillator; 81; 92 -  
energy eigenstates; 70 -  
entity ; 89 -  
first state of -space; 315 -  
ground state at quantum  ; 82 -  
plane harmonic circle oscillator; 83 -  
quantum direction; 90 -  
state as a subton idea; 98 -  

exclusion; 161; 314; 315 -  
extension principle; 316 -  

idea since Leibniz; 314 -  
Pauli principle; 287; 314 -  

exclusive; 296; 312 -  
central locality; 287 -  
mutual fermions; 314 -  
points location; 308 -  

exclusively; 63; 304 -  
exp; 38; 39; 59; 108; 142; 173; 191; 218; 219; -  

224; 225; 226; 227; 228; 246 -  
expansion 

even; 227 -  
odd; 227 -  
power; 225; 227 -  
the bilinear form; 161 -  
the general bivector; 330 -  

expectation; 53; 58; 64; 284; 287; 306 -  
experiment Stern-Gerlach; 261; 280; 289; 293 -  
exponent; 126; 226; 292 -  
exponential 

complex; 33; 36; 65; 173; 175; 182 -  
expanded; 246 -  
multivector function; 196; 226; 252 -  

exponentials; 226 -  
exponents 

even; 246 -  
integer; 226 -  
odd; 173; 246 -  

extended; 141; 321 -  
extending; 283 -  
extends; 121 -  
extensa; 93 -  
extension; xviii; xx; 26; 121; 139; 146; 184; 185; -  

224; 231; 270; 287; 291; 323; 337 -  
balance with development; 209 -  
by Grassmann exterior products; 323 -  
concept of Time a secondary quality; 26 -  
Descartes area of a 1-spinor; 182 -  
Descartes parity inversion conjugation ; 327 -  
Descartes space concept; 123; 146 -  
line -like and dual angular-area-like; 328 -  
mutual exclusive fermions; 314 -  

exclusion principle; 316 -  
plane; 214 -  
reality defining space ZABCD; 231 -  
reality from B back to A; 91 -  

difference is the line; 141 -  
produces an extension; 120 -  

res extensa; 76 -  
term for the idea of natural space; 120 -  
volume by the right hand rule; 309 -  
wavefunctions distribution; 291 -  

extensions 
Descartes length, breadth, depth; 231; 234; 237; 319 -  

unit directions 1, 2, 3; 222 -  
orthonormal operators ; 325 -  

exterior; 23; 154; 168; 195; 308; 319 -  
external 
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active spin½ direction; 302 -  
chosen direction; 292 -  
common parameter; 37 -  
continuous quantity; 37 -  
direction components; 291 -  
extension magnitude; 320 -  
field; 102; 289; 293; 296 -  
frame; 273; 274; 293 -  
interacting radio subtons; 313 -  
macroscopic development parameter; 45 -  
mass to frequency standard; 314 -  
measure; 99; 320; 325 -  
observable; 306 -  
parameter; 46 -  
product; 238; 322 -  
qualities of charged fermions; 314 -  
relations between fermions; 321 -  
spin½ stats orientation; 310; 312 -  
wedge product of Grassmann; 322 -  

external measurable observable; 305 -  
externally; 107; 117 -  
extrapolation; 236; 259 -  
extremum; 49 -  
extrinsic; 265 -  
face; 23; 35; 157; 167; 231 -  
faced tetrahedron oscillation; 312 -  
faces; 236; 298; 304; 311; 313 -  
facing the observer; 197 -  
factor 

active development; 99 -  
amplitude factor; 41; 112; 292 -  
arbitrary complex rotation factor ; 75; 76 -  
dilation; 208 -  
dilation from a unitary number; 83 -  
for the action act ; 28 -  
frequency energy quantity ; 63 -  
imaginary factor; 41 -  
internal inertia factor; 43; 44 -  
Lorentz factor; 220 -  

multiplication factor ; 88 -  
normalization; 102 -  
oscillator inertia; 43 -  
parameter independent; 90; 99 -  
plane distribution; 273 -  
radial speed  factor; 223 -  
transversal plane symmetry; 270 -  
uncertainty symmetry factor; 75; 273 -  

factors absorbing its own direction; 202 -  
faculty of natural science; 337 -  
Faraday like field lines; 314 -  
feeder; 109 -  
Fermi particles; 287 -  
fermion 

charged quantity; 312 -  
fundamental category; 315 -  
inside one spin½ electron; 312 -  
one indivisible entity; 304; 305; 309 -  
quality of angular momenta locality; 312 -  

spin½ entity ½; 304; 310 -  
fermions 

charged qualitie; 314 -  
classification in the structure of -space; 309 -  
identical spin½; 312 -  
multiple numbers of spin½; 314 -  
mutual exclusive extension; 314 -  
possess locality; 314 -  
quality category spin one half; 311; 312 -  
spin½; 304; 305 -  

FFT; 112 -  
fibres; 107; 111 -  
fibres optical; 114 -  
fictive; 273; 277 -  
field 

algebraic scalar field ; 124 -  
bivector field; 262; 331 -  
complex field momentum operator; 62 -  
complex scalar; 90 -  
directional vector quantities; 190 -  
entity as a function of development; 97 -  
external; 102; 289; 293; 296 -  
field quantity; 61; 62; 64; 88 -  
gradient; 280; 289; 293 -  
physical natural; 143 -  
purely isotropic scalar field; 61 -  
real quaternions coordinates; 256 -  
scalar pqg-1 coordinates; 240 -  

Field 
classical force field; 314 -  
electric field; 313; 331 -  
electric field 1-vector; 331 -  
gradient magnetic field; 261 -  
magnetic field; 293; 331 -  
magnetic field bivector; 331 -  
modulation of a quantum field; 107 -  
of Information; 313 -  
real probability scalar field of the ground state; 76 -  
real scalar quantum field; 61 -  

Field framing in geometric algebra for -space; 250 -  
figurate; 234 -  
figuration; 187; 288 -  
filed; 327 -  
filtration; 98 -  
final cause by Aristotle; 25; 141 -  
final the first beginning to the final end ( ); 222 -  
finite 

basis 1-vectors; 145 -  
causal speed of information is isotropic finite; 323 -  
dimensional real vector space; 162 -  
line segment; 141; 142 -  
line segment finality; 149 -  
mutual independent 1-vectors objects; 323 -  
proper 1-vector; 151 -  
proper frequency; 118 -  
rotation; 264 -  
rotor; 172 -  
speed of light; 120 -  
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finite grade; 226 -  
flatness; 141; 152 -  
flow; 85; 102; 103; 104; 106; 120; 293 -  
flowing; 87; 88; 117 -  
fluctuating; 257; 289; 292; 296; 298; 300; 306; 313 -  
fluid; 321; 337 -  
flux 

current of energy as an intensity; 87 -  
FM; 110; 111 -  
force; 50 -  

classical concept; 50 -  
internal to preserve the circle; 43 -  

forced; 81; 115; 152; 220; 248; 274; 327 -  
forcefield; 315 -  
forward; xix; xx; 26; 27; 35; 86; 87; 93 -  
FORWARD; xx 

primary quality given by causal action; 29; 327 -  
propagation of light; xx 
Time has a direction; 25 -  

Fourier 
frequencies; 113 -  
integrals; 107; 112; 134 -  
inverse operator; 45; 52 -  
operator; 45 -  
series; 133 -  
spectrum; 46; 119 -  
Transform; 116; 119; 135 -  
vector space; 134 -  

Fourier Transformation; 45 -  
frame 

autonomy; 258; 271; 272 -  
coordinate; 96 -  
direction; 270; 271; 280; 289; 293; 304 -  
dual plane direction; 276 -  
external; 271; 273; 274; 293 -  
external lab frame; 258 -  
internal autonomous quaternion frame; 298 -  
internal frame; 289 -  
local frame; 250; 264; 271; 314 -  
local Pauli dextral reference basis; 254 -  
local reference axis; 258 -  
orthonormal basis directions; 219; 221; 246 -  
rotation; 266 -  

framing a field; 250 -  
frequency 

angular frequency; 35; 45 -  
direction; 87 -  
energy eigenvalue; 101 -  

carrier; 107; 118 -  
clock; 28; 32; 46 -  
cyclic frequency; vi; xx 
energy; 56 -  
energy factor quantity ; 63 -  
external standard; 112 -  
FM modulated; 110 -  
frequency synonymous with quantum-energy; 28 -  
intrinsic normal; 88 -  
measure; 27; 88 -  

operator; 54 -  
oscillation; 31; 35; 37; 45; 135 -  
phase modulation; 114 -  
quantum of time; 27 -  
rate of rotation; xxi 
scaling of the circle oscillator; 88 -  
spectrum; 45; 47; 63; 107 -  

front 
transversal plane wave front; 197 -  

front to back; 167; 184; 188 -  
front transversal plane wave front; 113; 197 -  
function 

1-vector; 147 -  
Dirac delta function; 46; 47; 48 -  
multivector; 226 -  
with a bivector direction as argument; 173 -  

FUTURE; 331; 334 -  
gain; 126; 138; 220; 338 -  
galaxy; 219 -  
Galileo; 250 -  
generic; 311 -  
geometria situs; 308; 319 -  
geometric 

a straight line in physical space; 141 -  
Clifford algebra; 251 -  
concept of geometric vectors; 144 -  
exponent of the perpendicular; 34 -  
idea of a geometric plane; 153 -  
perception of the natural space; 124 -  
plane geometric algebra; 160 -  

qualities; 186 -  
product of geometric vectors; 165 -  
rotor in the Euclidean plane; 171 -  
space  idea; 137 -  
Space-Time Algebra; 326; 329; 331 -  
vectors inner symmetric product; 163 -  
vectors outer anti-symmetric product; 166 -  

geometric algebra 
anti-Euclidean ~ 0,2( ); 254 -  

basis of a -space; 240 -  
commutator product of multivectors; 243 -  
complex plan; 179 -  
conjugation; 328 -  
even and odd; 245 -  
even closed of -space; 331 -  
for Euclidean -space; 241 -  
framing a field in -space; 250 -  
full 3( ) for spin½ fermions; 305 -  
matrices; 206 -  
of natural space; 237 -  
plane geometric algebra; 160 -  
transcendental ignorance of the odd part; 331 -  
with direct product; 162 -  

Gerlach \ Stern; 261; 280; 289; 293; 311 -  
Goldstein; 265 -  
Gottfried Leibniz; 308; 319 -  
grade 
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even; 175; 296; 299; 300 -  
first grade object; 151 -  
odd; 185; 309 -  
one dimension of first grade; 126 -  
primary quality of first grade (pqg-1); 96; 145; 149; -  

150; 151; 178 -  
primary quality of fourth grade (pqg-4); 241; 326; 332 -  
primary quality of second grade (pqg-2); 156 -  
primary quality of third grade (pqg-3); 238; 246; 247; 

326 -  
primary quality of zero grade (pqg-0); 191; 322 -  

grades 
multivector decomposition in grades  4; 328 -  
primary quality grades; 168; 181 -  
qualitative grades of geometric space; 138 -  

Grassmann; 308; 319; 322; 323 -  
gravitation; 220 -  
gravity; 23; 94 -  
grid; 129 -  
grip; 123 -  
ground state; 63; 64; 70; 72; 75; 76; 77 -  
ground state of the circle oscillator; 75 -  
group 

2×2 complex matrix group (2); 293 -  
Abelian; 40; 248 -  
Algebra of the Complex 2×2 Matrix Group; 309 -  
closed Pauli group; 253 -  
even closed quaternion group; 255 -  

~ 0,2( )  3( ); 261; 262; 279; 293; 319 -  

multiplication structure; 251; 255 -  
one parameter; 248; 256 -  
Quaternion Group isomorph to Lifted Pauli Group; 255 -  
special orthogonal rotation group (2); 42 -  
special unitary group (2); 256; 261; 268; 306 -  
unitary 

complex (1); 40 -  
unitary unit circular rotation (1); 39 -  

; 89; 91; 92; 101; 106; 271; 273; 289 -  
versor group ~ 0,2( ); 306 -  

Hamilton 
formalism for the canonical quantities; 50; 55; 57 -  
formulation for the harmonic oscillator; 58 -  
function; 49; 50; 51; 58; 61; 68; 83; 283 -  
operator; 54; 61; 62; 63; 70; 71; 72; 83; 116; 283 -  

the plane super-position; 70 -  
original idea 1843 of versor quaternion 

basis 2 = 2 = 2 =    = 1; 305 -  
quaternion algebra; 255 -  
versor quaternion 2-rotor; 273 -  
William Rowan introduced the group product; 319 -  

harmonic 
spherical function; 318 -  

harmonic oscillator; 58 -  
linear real scalar field; 61 -  

quantum eigenstates; 62 -  
quantum mechanic; 61 -  
two-dimensional quantum mechanical; 70 -  

Hegel; 170 -  
Heisenberg picture; 53 -  
Heisenberg uncertainty; 135; 273 -  
helicity 

circularly polarized wave; 111 -  
even pseudoscalar i; 329 -  

active pqg-4 helicity direction; 327 -  
conjugation invariant helicity; 329 -  
direction quality -volume; 326 -  
top grade four direction helicity 

in algebra 1,3( ) for -space; 330 -  
negative frequencies represent retrograde; 117 -  
reflections orientations change ±; 115 -  

Helium; 286; 315; 316; 317 -  
helix null helixes; 216 -  
Hermitian; 53; 55; 58; 64; 71; 256; 265; 283; 294; - 

295 -  
Hestenes; 166; 184; 204; 212; 217; 224; 239; 241; 251;  

253; 265; 308; 319; 322; 323; 326; 331; 332; 333 -  
Hestenes, David; 192 -  
Hestenes, David Hestenes Oersted Medal 

1966 in a book named Space-Time Algebra; xviii 
Hestenes, David Hestenes Oersted Medal 2002; xviii; 

321 -  
Hilbert; 70; 71; 105; 137 -  
Hodge; 169; 240 -  
Hoffmeyer; vi 
homogeneous; 47; 131; 242 -  
homomorphy; 39; 256 -  
horizontal display; 212 -  
Hydrogen; 219; 314; 315; 316; 317 -  
hyperbola transformation; 210; 212; 216 -  
hyperbolic 

functions of multivectors; 226 -  
multivector exponential function; 218 -  
rotation extension like; 219 -  

hyperbolic numbers; 203 -  
hyperfine; 27; 28 -  
Hz; 27; 29; 31; 88 -  
ideal 

circular formed 1-spinors; 258 -  
essential idea of a subject direction 

-space basis { 0, 1, 2, 3}; 331 -  
ideal Platonic (noumenon); 138 -  

tetrahedron; 303 -  
idealism of a straight line; 149 -  
idealism subject in a substance; 151; 188 -  
idempotent 

orthogonal basis ; 203 -  
projected direction; 202 -  
projection operation; 202 -  

linear transformation; 194 -  
identical 

category of identical entities; 309 -  
cyclic; 40; 248 -  
different fermions; 312 -  
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indistinguishable; 101; 105 -  
operator 1 , multiplying by one; 171; 172 -  
periodic; 35; 39 -  
repeated event; 35 -  

identity; 124; 259; 311 -  
by multiplying; 124 -  
Jacobi; 243 -  
multiplicative algebra.; 162 -  
neutral matrix; 253 -  
rotation invariant; 75 -  
translative; 128 -  

image of the world; xx 
imaginary 

approach to the cyclic circle of rotation; 34 -  
differential operator; 41; 52 -  
part; 33; 75; 112; 131; 162; 283; 302 -  
photons; xx 
purely imaginary impedance; 35; 43; 65; 283 -  
reference carrier; 111 -  
strait imaginary line-segments; 307 -  
two non-parallel imaginary planes; 307 -  
unit ; 33; 34; 176; 253; 307; 319; 327 -  

Immanuel Kant; 23; 74; 75; 126; 128; 136; 137; 138; -  
189; 190; 203; 253; 308; 310; 319; 335; 337; 338 -  

impedance; 43; 44; 283 -  
imperative 

agreement with measurements; 337 -  
depended on information; 321 -  
the categorical imperative; v; 128; 312 -  

incident; 195 -  
inclination; 153; 186; 231; 234; 254 -  
incoming; 183 -  
indefinite; xx; 76; 110; 141; 142; 153; 154 -  
independency; 94; 201; 257; 268; 292; 327 -  
index finger; xix 
indexing; 124; 139 -  

by real numbers; 147 -  
indifferent 

of direction; 305 -  
of a plane; 76 -  

of parity inversion; 75 -  
indistinguishable; 80; 102; 111; 114; 139; 280; 315 -  
indivisible entity; 258; 296; 299; 304; 305; 306 -  

(atomic-element); 279; 298 -  
fermion; 304; 305; 309 -  
physical; 295 -  
spin½ quality; 303 -  

indivisible quantum; 320 -  
inertia 

internal factor   quantity; 43 -  
internal factor  quantity; 44; 68; 83 -  

angular inertia; 88 -  
moment of inertia; 68; 96 -  

inference; 178; 321 -  
infinity 

geometric line direction towards infinity; 202 -  
Kepler’s idea point at infinity; 141; 142 -  
quality for a whole; 139 -  

regress; 30 -  
information 

about extended space; 321; 326 -  
as angular quantity; 103 -  

transfer of a real scalar; 104 -  
carry helicity -volume quantity; 332 -  
causal speed is isotropic finite, a unit  c =1; 323 -  
development direction unit 1-vector 0; 209 -  
field about one charge; 313 -  
fundamental relative geometrical balance; 327 -  
measuring reference in a spectrum; 107 -  
propagating signal about extension; 212 -  
quantum quality; 115 -  
relation event point in -space; 328; 329 -  

infrared wavelength; 88 -  
inherency; 338 -  
inherently; 193 -  
inherit; 81; 126; 136; 159; 199; 217; 305 -  
inhomogeneous; 97; 131; 280; 289; 293 -  
injective; 30; 39 -  
inner 

automorphism; 207 -  
causal action as a primary quality,; 35 -  
development parameter; 43; 107 -  
Euler angle, rotor; 265; 266 -  
local and the outer world; 23 -  
local memory; 24 -  
mixed product is anti-symmetric; 241 -  
product; 163; 164; 165; 205; 210; 241; 242; 319; 322 -  
product algebra; 165 -  
product of bivectors is a scalar; 242 -  
quantity of the oscillator entity; 44 -  
scalar product; 165; 205 -  
spin½ angular moment; 316 -  
subjective and outer objective; 23 -  
symmetric product; 163 -  

input; 34; 48; 58; 65; 76; 226; 227; 281 -  
instantaneous NOW value; 110 -  
integer; 25; 29; 31; 32; 226; 280; 285; 286; 314; 316 -  
integrable; 53; 119; 134 -  
integral; 30; 45; 46; 49; 57; 134; 135 -  
integrand; 53 -  
integrate; 46; 49; 52; 86; 101; 102; 119; 120; 291 -  
integration; 50; 87; 101 -  
intelligence; 228 -  
intelligible; 118; 125; 126; 137; 151 -  
intensity; 86; 87; 102; 112; 119 -  
interaction 

as the symmetry braking mechanism; 293 -  
by angular momentum with the external; 306 -  
by frequency energy subtons; 315 -  
direction of the information; 303 -  
external radio subtons; 313 -  
no interaction with the surroundings; 83 -  
one direction; 312 -  
orthogonal triple bivector product scalar; 279 -  
product of two rotors; 248 -  
with external; 287 -  
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with the electron; 314 -  
interchange; 315 -  
interconnected 

antisymmetries; 290 -  
orthogonal triple bivector product scalar; 279 -  
strongly; 69; 281; 296 -  

interconnection, no causality; 30 -  
interconnectivity 

chiral pseudoscalar ; 278 -  
closed internal entity entanglement; 279 -  
complex orthogonal independency; 257; 258 -  
fundamental bivector product; 254 -  
mutual structure; 267; 274; 307 -  
of the bivectors inside ~ 0,2( ); 305 -  
orthogonal quaternion structure idea; 291; 319 -  
three directions of angular momenta; 278 -  

interdependent; 43 -  
interior; 23; 35; 37; 43; 154 -  
internal 

angular inertia; 88 -  
angular phase direction; 109 -  
autonomous frame; 271 -  
autonomy; 289; 312 -  
auto-norm direction; 118 -  
binding energy of the circle oscillator; 83 -  
carrier frequency; 107; 108 -  
charge quantity cargo; 312 -  
classical Lagrange; 283 -  
counted by the clock itself is a quantity; 28 -  
development; 43; 45; 46; 98 -  
frequency energy ½; 314 -  
impedance; 43; 58 -  
inertia factor m  quantity; 43; 44 -  
interconnected; 309 -  
kinetical energy quantum; 283 -  
local time; 46 -  
memory is an local capability; 23 -  
momentum; 43; 44; 57; 68 -  
oscillating wavefunction components; 291 -  
oscillation; 42; 45; 293; 294; 315; 320 -  
oscillator clocks of the electron; 313 -  
projection direction; 303 -  
relativistic quantity; 83 -  
sinistral chirality; 312 -  
spinor orthogonality; 260 -  
symmetry; 289; 295; 302 -  

interpretant; 149 -  
interpreter; 97; 183; 196 -  
interrupt; 338 -  
intersection 

definition of a locus center origo; 236 -  
line between two planes; 233; 234 -  

1-vector direction; 237; 254 -  
three planes 

form a locality center; 291 -  
perpendicular in one point; 290 -  

two circular 1-rotors 1 and 2; 249 -  
intuition; 106; 123; 149; 172; 271; 300; 307 -  

immediate intelligible observation; 123 -  
invariance 

angular; 75 -  
rotor; 174 -  

conjugation; 329 -  
Lorentz gauge transformation; 98 -  
reversion; 332 -  
rotation invariance; 190 -  
translation; 190; 197; 235; 250; 267 -  

inverse 
additive scalar factor 1; 124; 160; 255 -  
Fourier 

integration; 119 -  
operator; 45; 52 -  
transform; 57 -  
vector space; 134 -  

geometric 1-vector; 151 -  
mapping; 148; 150; 250 -  
multiplicative; 151; 168; 327 -  
of unit 1-vector; 200 -  
operator; 41 -  
oscillator (reverse); 46 -  
square law Kepler and Newton; 138 -  
transformations; 263 -  

inversion, parity 
contradiction; 79; 82 -  
extension; 73; 329; 330 -  

Euclidian of first grade; 184 -  
line inversion; 100 -  

invisible; xx; 151; 308; 338 -  
involuting; 81 -  
involution; 170 -  
inwards; 143; 303; 313; 315 -  
irrational; 126 -  
irregular rotation; 195; 196 -  
isometric 

autonomic quanta; 276 -  
autonomous orthonormal basis; 223 -  
directions; 327 -  
extension; 224 -  
idea of nilpotent isotropic signal; 214 -  
measure; 68; 213; 222; 223; 224 -  

autonomous; 215 -  
in Space-Time-Algebra; 223 -  

Minkowski measure balance; 229 -  
isomorphism; 212; 306 -  
isotropic 

causal speed of information is finite; 323 -  
distributed angular momentum directions; 313 -  
ground state in all dimensions; 77 -  
nilpotent directions; 216 -  
nilpotent signal of information 

isometric idea; 214 -  
speed of information; 213 -  
symmetry; 90 -  

Jacobi identity; 243 -  
Kant; 23; 74; 75; 126; 128; 136; 137; 138; 189; -  

190; 203; 253; 308; 310; 319; 335; 337; 338 -  
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Kant, Immanuel Kant; v 
Kepler conic section; 69 -  
Kepler ellipse; 258 -  
Kepler plane 

directions; 299 -  
Kepler, Johannes; 141 -  
ket; 53; 54; 57 -  
kinetic energy; 59; 83; 87; 88; 280; 291; 293 -  
laboratory 

frame; 296; 306; 321 -  
ladder operators; 62; 71 -  
ladder step; 286 -  

quantum operations; 285 -  
Lagrange formalism; 48; 57 -  
Lagrange Function; 38; 48; 49; 59; 117 -  
Lagrange, Euler-Lagrange equation; 49; 50 -  
Lagrangian; 38 -  
Lasenby, Anthony; 261; 266; 333 -  
laser; 106 -  
Legandre; 50 -  
Leibniz, Gottfried; 39; 74; 76; 96; 136; 138; 145; 189; 

287; 314; 319 -  
length, breadth, and depth; 94; 123; 319 -  
level binding energy; 316 -  
lift extension grade area to a volume; 241 -  
lifted 

Pauli algebra ~ 0,2( )  3( ); 309; 319 -  
Pauli group; 253; 293 -  

line 
along straight line; xix; 73; 80; 143; 144; 145; 150 -  
line-extension-like in 1,3( ) -space; 328 -  
number line; 26 -  
real number line ; 129 -  
segment  q; 69 -  
straight line AB; 141 -  

line segment AB; 141; 308 -  
direction d = ; 144 -  

strait half line ray OU; 146; 314 -  
linear 

4-dimensional linear algebra 
for the Euclidean plane 2( ); 199 -  

algebra technic for quaternions; 257 -  
co-linear vectors addition; 145 -  
combination of four 1-vector non-Euclidean 

linear additional vector space 1,3( )~ 4; 326 -  
combination of three 1-vector 

gives a fourth 1-vector in -space; 235 -  
direction point  at infinity 

bundle of parallel lines; 142 -  
independent quantities  q and  ; 38 -  
relationships; 48; 50 -  
representation of plane span from two 1-vectors; 161 -  
scalar combination; 133 -  
translations; 147 -  

linear space 

linear algebra; 124 -  
linear vector space; 124 -  

linear time concept; 31 -  
linear illusion.; 36 -  

linearly independent; 66; 124; 133; 145; 160 -  
linearly polarized; 103 -  
Lithium; 317 -  
local 

autonomy; 219; 221; 222 -  
concept of direction in space; 308 -  
cyclic oscillating; 217 -  
external clock; 46 -  
Homogeneous Parameter; 47 -  
inner and the outer world; 23 -  
internal capability; 23 -  
Pauli frame; 254 -  
standard oscillator clock; 45 -  
synchronous; 46 -  

local situated energy at all; 290 -  
locality 

autonomy idea of -space; 311 -  
idea Leibniz called analysis situs.; 290 -  
orientated outwards; 310 -  

locally situated topological structure; 319 -  
location geometric; 190 -  
location transmitter; 108; 109 -  
locus situs; 64; 76; 95; 177; 178; 236; 307 -  
longitudinal speed; 221 -  
Lorentz 

1-Spinor; 228 -  
boost; 220; 221; 223 -  
factor; 220 -  
gauge invariant transformation; 98 -  
plane Minkowski -plane; 222 -  
rotation; 197; 218; 219; 220; 221; 222; 223; 224; 225 -  

in the Minkowski  -plane; 218 -  
invariant; 229; 332 -  

rotor; 218; 219; 224 -  
hyperbolic; 333 -  

transformation; 98; 220; 223; 229 -  
of a paravector; 219 -  

loss; 109 -  
lower indices indicate covariant; 236 -  
lowering annihilate (lower\remove); 99 -  
lowering operator; 62 -  
lowest grade zero the quality without direction; 308 -  
macroscopic 

beam with transversal radius; 106 -  
carrier; 109 -  
external development parameter; 45 -  
field; 106; 112 -  
modulation; 107 -  

coherent amplitude; 110 -  
signal; 111 -  

quantity; 45 -  
Madelung rule; 318 -  
magnetic 
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field bivector in 3( ); 331 -  
gradient; 261 -  

external field; 287 -  
inhomogeneous field; 280; 289; 293 -  

magnitude 
1-vector and its own scalar magnitude; 201 -  
auto-normed to one; 320 -  
bivector; 166 -  

scalar area quantity; 167 -  
co-linear (co-sinus); 172 -  
complex number; 33 -  
density; 78; 80; 273 -  
dipole; 74 -  
Euclidean space; 162 -  
extension; 203; 209; 212 -  
ground state real scalar density; 75; 78 -  
length; xx; 99 -  
Lorentz transformed; 219 -  
modulus; 172; 192 -  
negative contra positive; 74 -  
object; 149 -  

extension; 150 -  
of a multivector; 192 -  
paravectors fictive non measurable; 204 -  
paravectors pure and observable; 204 -  

Clifford conjugation quadratic form; 217 -  
quantum angular momentum; 291; 293 -  
quaternion; 256 -  
radial polar coordinates; 79 -  
radius; 37 -  
real quantity; 73 -  

distance; 142 -  
rotation vector; 67 -  
trivector; 238 -  

volume norm; 239 -  
mass 

classical proportionality factor; 59 -  
external photon m = 0; 44 -  
interconnected angular momenta; 290 -  
internal inertia factor as energy quantity; 83 -  
introduced by Newton; 307 -  
portable energy as rest mass; 83 -  
reciprocal radius from frequency energy; 314 -  
reciprocal radius rest mass; 320 -  

matrices 
1×1 complex unitary [ ]; 39 -  
2-tuple column or row; 206 -  
Euclidean plane geometric algebra 2( ); 206 -  
Pauli matrices as generator operators; 253 -  
plane algebra; 205 -  

(2) real 2×2; 39; 208 -  
matrix 

2-tuples product to a 2×2 matrix; 205 -  
algebra of the complex 2×2  SU(2) group; 309 -  
complex number; 260 -  
formulation; 251 -  
real representation for the plane concept; 205 -  
rotation elements; 250 -  

spectral basis natural plane geometric basis; 206 -  
spectral basis projection; 207 -  

matter; 44; 296 -  
maximal 

four grades; 326 -  
grade; 202; 227 -  
set       -; 124; 145 -  

Maxwell; 255; 321 -  
mean 

radial; 273 -  
scalar values; 288 -  

measurable; 58 -  
measure 

angle arc rotation; 182 -  
angular reference frequency quantity; 46 -  
arc height sin ; 172 -  
arc quantity real scalar absolute radian normed; 181 -  
autonomous 

angular phase development; 95 -  
development; 212 -  
time; 92 -  

bilinear Clifford quadratic form; 332 -  
carried by the frequency; 28 -  
chronometric; 69; 276 -  
continuous concept of time; 30; 37 -  
countable; 38 -  
development inheritance common extensions; 217 -  
distance; xx; 217 -  
fundamental para-meter; 28 -  
isometric; 68; 213; 222 -  
Minkowski signature for information; 209 -  
one quantum 

count ; 213 -  
radian circumference; 225 -  

primary isometric; 212 -  
quadratic; 212; 254 -  
radian of the unit circle; 222 -  
scalar radian arc; 156; 157 -  
synchronous counts; 32 -  

measured 
frequency in [eV] or [Joule]; 28; 54 -  
quantum-energy in [Hz]; 28; 54 -  

measurement 
fundamental concept; 327 -  
process isometry -bivector; 220 -  
reference inevitably justified locally; 221 -  

memory 
basic for realization; 123 -  
internal local capability; 23 -  
past knowledge; 213 -  
register change and distinguish; 23 -  
subton space of extension; 216 -  

Merzbacher; 277 -  
metaphysics; 335 -  
methane; xviii; 236 -  
metric 

Clifford signature; 209 -  
Euclidian; 165; 234 -  
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Minkowski; 162; 204; 217; 220; 222; 223; 326 -  
microscopic; 114 -  
microwave; 27; 28 -  
migration; 117 -  
minimised; 49 -  
Minkowski -plane 

direction null basis 
; 212 -  

Lorentz plane; 222 -  
Minkowski space 

basis { 0, 1, 2, 3} projection; 216 -  
Clifford signature (+, , , ); 204; 223; 326 -  
display 

three extension dimensions; 216 -  
traditional; 214 -  

foundation basis; 212 -  
four dimensional; 217 -  
metric foundation basis { 0, 1, 2, 3}; 222 -  

Minkowski space concept; 209 -  
mirror image; xix; 194 -  
Mistakenly; 119 -  
mistakes; 283 -  
mix of two signature units (+, ); 209 -  
mixed 

Clifford signature (+, , , ) 
geometric space-time algebra 3( ); 325 -  

mixed basis 
for 0,2( )~  quaternion {1, 1, 2, 3  1 2} 

4 dimensional anti-Euclidian  3( ) 
in -space of physics; 254 -  

for 1,0( ) full standard basis {1, } for multivectors as 
paravector concept algebra; 203 -  

for 1,1( ) Minkowski -plane algebra 

generator basis  ; 209 -  
measure basis {1, } isotropy 

a scalar and a pseudoscalar units; 209 -  
null-basis ; 210 -  

for 2,0( ) full standard basis 
{1, 1, 2,  2 1} 

for 22 = 4 dimensional plane concept; 199; 251 -  
for multivector plane concept algebra; 206 -  

for 3( ) 
linear algebra 23= 8 dimensional; 245 -  
Pauli basis 23= 8 direction qualities; 253 -  

simple paravector algebra; 227 -  
structure of STA, 16 direction generators; 328 -  

mixed product of a 1-vector and a bivector; 241 -  
modification; 25 -  
modulation 

amplitude 
at mutual frequencies; 112 -  
macroscopic coherent; 110 -  

arbitrary signal as a spectrum; 112 -  
frequency; 105; 110 -  
function; 107 -  
macroscopic; 107 -  

of double±subtons; 105 -  
phase; 110 -  
QAM, OFDM; 112 -  
quantum mechanical field; 107 -  
time; 110 -  

modulo 
2 ; 32 -  

periodic; 158 -  
the unit circle; 175 -  

modulus 
magnitude real scalar amplitude; 174; 175; 258 -  

moment of inertia; 94 -  
momenta 

angular geometric algebra; 278 -  
conjugated; 58 -  

momentane infinity field impossibility; 313 -  
momentum 

angular massless photon; xxi 
canonical conjugate; 57 -  
energy intensity; 87 -  
FORWARD; 89 -  
internal quantity; 43 -  
line direction through space; 87 -  
one quantum; 291; 293 -  
particle; xx 
points; 68 -  
quantum operators; 57 -  

complex field; 62 -  
monochromatic 

carrier wave; 112 -  
Transversal Plane Wave; 101; 113 -  

monotone; 29; 56; 78; 127; 223; 272 -  
motion; xix; 31; 32; 35; 36; 66; 68 -  
movement 

circular; 36; 178 -  
cyclic; 31 -  
linear; 94 -  
rotational; 65 -  

multidimensional; 126 -  
multilateral; 153 -  
multiple 

spin½ fermions; 314 -  
structure for spin half fermions; 304 -  

multiplication 
1-vector with a real scalar; 145 -  
absorption; 201 -  
auto operation as a quadradic form; 254 -  
bivector operator for angular momentum; 276 -  
closed group structure; 261 -  
combination of rotors; 248 -  
geometric algebra; 34; 174; 195 -  
geometric algebra fundamental rules; 162 -  
in one plane; 174 -  
Left or Right operations; 247 -  
left sequential operation; 254 -  
matrix; 205; 206 -  
not commutative; 163 -  
of rotations; 40 -  
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of rotor operators in different planes; 249 -  
of vectors; 162 -  
operation ; 41 -  
rules; 212; 322 -  
structure scheme; 210; 251 -  
two-sided operation (sandwiching); 247 -  

multiplicative 
Abelian group (1) of 1-rotors; 248 -  
group of complex numbers; 39 -  
inverse 

1-rotors; 40; 248 -  
1-vector; 151; 168 -  
multivector component; 327 -  

inverse number; 121 -  
neutral scalar 1; 125; 126 -  
signatures are = 1,0, 1.; 162 -  
vectors of geometric algebra; 163 -  

multiplied 
by the scaling -1; 146 -  
energy angular frequency  

by the development parameter ; 82 -  
multiply 

left operation of extension units  
at the at development unit measure 0; 325 -  

right with the orthogonal 0; 325 -  
multireflection; xvii 
multivector 

complex quantity of two 1-vectors; 175 -  
concept of a rotor one real parameter function; 253 -  
even algebra 3,0+( ); 252 -  
even and odd components; 242 -  
every in 3( ); 253 -  
exponential function 

arbitrary; 226 -  
hyperbolic Lorentz rotor; 218 -  

functions both valued and augmented; 225 -  
generalised 2-multivector; 199 -  
idempotent; 202 -  

fundamental; 209 -  
magnitude (Euclidian); 192 -  
multivector map to real 2×2 matrix; 206 -  
nilpotent in the Euclidian plane; 199 -  
nilpotent zero devisor (nzd); 201 -  
product of two 1-vectors; 165 -  
projection; 202 -  
rotation; 250 -  
spinor subject in 3( ); 245 -  
structure -space quality; 245 -  

-space STA 
element in Space-Time algebra; 326; 328; 329 -  
grade decomposition; 328 -  
reversion invariant even factor in 1,3+( ); 332 -  
scalar + pseudoscalar; 332 -  

multivectors 
argument functions 

cosine and sine; 226 -  
hyperbolic; 226 -  

commutator product; 243; 277 -  
matrices of geometric multivectors; 205 -  

non-commutating; 226 -  
polynomial of grades; 250; 251 -  
quaternions ~ 0,2( ) 

over the real field ; 255 -  
versors; 260 -  

stepping operators; 284 -  
two mutual annihilating; 200 -  

zero divisors (mazd); 201 -  
music picture 

play trio in harmony; 310 -  
playing duo; 309 -  
playing in quartet; 313 -  

Nature is universal (everything); v; vi; xviii; 37 -  
negation 

additive parity inversion by ii; 170 -  
judgment; 312 -  
of meaning; 139 -  
of the negation is something to count; 170 -  

neutral 
additive vector 0; 145 -  
element; 40; 95; 127; 132; 160; 212; 248 -  
identity ; 253 -  
multiplicative scalar 1; 125; 126 -  
spin½ entity carry no charge 0; 304 -  

neutrino; 304; 320 -  
Newton 

quantities; 44 -  
Newtonian inference of infinite speed; 320 -  
Niels Bohr; xviii; 315 -  
nihilation; 199 -  
nilpotent; 200; 201; 210; 229 -  

isotropic signal of information; 214 -  
multivector; 199 -  

fundamental element; 200 -  
null basis; 213 -  
null directions; 215; 216; 218 -  
operation; 199 -  
spectral basis; 210; 334 -  
zero devisor (nzd); 201 -  

node intermediate; 264; 266 -  
noise phase; 106 -  
noise thermal; 29; 105 -  
nomenclature; 192; 237; 243; 283; 301; 327 -  
norm 

absolute radian arc; 158 -  
autonomous auto-norm; 88; 314 -  
development; 83 -  
development quality parameter unit; 119 -  
external lab system; 314 -  
external norm; 92; 116; 118 -  
frequency norm; 88; 95; 117 -  
positive; 254 -  
quadratic; 209 -  
quaternion; 255 -  
unit; 84; 89; 233; 325 -  
unit magnitude; 325 -  

normal 
to transversal plane; 234 -  
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unit 1-vector plane perpendicular; 82; 83; 195; 197; 239; 
263 -  

normal distribution; 64 -  
normalization; 75; 84; 88; 101; 102; 109; 117; 158; 

260; 287 -  
normalize; 247; 256 -  
noumenon 

eternal ground state; 78 -  
geometric subject idea 

1-vector of first grade in space substance; 151 -  
idea circle oscillation 

 plane; 68; 73; 178 -  
 quantum field; 59 -  

idea in science Euler circle; 59 -  
idea of an active rotation; 78 -  
Plato ideal concept by Immanuel Kant; 137 -  
straight line idea aim by light phenomenon; 138; 149 -  

nucleus; 314; 315; 316; 317; 318 -  
null 

1-vector Clifford conjugated direction; 212 -  
direction; 197; 216; 220; 223; 224 -  
directions nilpotent; 215; 216; 218 -  

null cone; 214; 223 -  
null helixes; 216 -  
null line; 213; 220 -  

balance; 214 -  
directions; 220 -  

null signal; 211 -  
null-basis; 210; 211; 212; 221; 229; 334 -  

1-vectors directions; 220 -  
directions; 229 -  
mixed; 210; 221 -  

for the  -plane; 210 -  
nilpotent; 213 -  

null-vector 00; 145 -  
number 

angular frequency energy  
real  quantum number; 116 -  

for the clock time; 27 -  
individual identical distinguishable events; 36 -  
introduce timing 

multiplicative inverse periodic time; 121 -  
of dimensions; 76 -  
of oscillations; 26; 27; 31; 91; 93 -  
one adding; 25 -  
one basic count quantity 1; 27 -  
operator; 63 -  
quantity N for the amplitude ; 107 -  

numbers; 24 -  
algebraic scalar field K; 124 -  
complex ; 33 -  

magnitude ; 33 -  
natural; 25; 26; 29; 63; 124; 126; 127 -  

sequential 
timing order; 26; 27 -  

negative first used by Hindus; 25; 74 -  
points indexing 1,2,3,…; 139 -  
quantum; 286; 316; 317 -  

rational ; 31; 32; 126 -  
numerable; 30 -  

real  
continuum; 29 -  
in order not countable; 29; 30; 149 -  
the ordered ; 127 -  

numerable series; 134 -  
object 

a point is not an object in space; 140 -  
abstract element in mathematical set; 124 -  
angle; 156; 157 -  
bivector; 166 -  

orthonormal unit object; 169 -  
rectangle scalar area magnitude; 168 -  

choose a 1-vector; 145 -  
cyclic rotating watches; 32 -  
examples for a transversal plane; 94 -  
for our intuition; 129 -  

recognisable basis vector; 125 -  
for us 

a 1-vector for first grade; 150 -  
represent a subject in physics.; 76 -  

harmonic circle oscillator; 67 -  
intuit as translation invariant; 237 -  
intuit standard basis for 3( ); 251 -  
perpendicular directions; 235 -  
quantitative magnitude; 149 -  
seen cyclical; 65 -  
space solid; 233 -  
space solid simplest Platonic tetrahedron; 235 -  
the simplest; 149 -  
volume; 237; 238 -  

by the three 1-vectors; 240 -  
objective 

direction; 89; 149; 212 -  
outer; 23 -  
reality of a difference; 149 -  

observable; 53; 58; 204; 294; 306; 310; 315; 332 -  
observation; 123; 337 -  
observe; 335 -  
observed; 29; 118; 152; 222 -  
observer; 98; 120; 196 -  
observing; 53; 195 -  
obtuse; 153; 157 -  
Ockham, William; 140; 305 -  
OFDM; xvii; 112; 220 -  
ontological; 94; 104; 109; 112; 117; 258; 287 -  
ontologically; 109 -  
ontology; 106; 112; 139; 178; 276 -  
operand; 45; 52; 174; 249; 265 -  
operation 

by  four times; 170 -  
direction absorption by ; 210 -  
Fourier integral; 135 -  
idempotent; 202 -  
ladder steep in  space; 285 -  
multiplication operator; 173 -  

imaginary multiplication operator; 42 -  
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multiplication ; 41 -  
parity inversion; 170 -  
projection idempotent linear transformation; 194; 202 -  
projection mapping 

from STA to Euclidean-Cartesian; 223 -  
from subject to object; 214; 217 -  
performed by multiplication; 216 -  

radial parity inversion; 73 -  
sequential order of the 1-vectors 

as bivector orientation; 166 -  
translation; 148 -  
versor reversion; 310 -  

operations mutual annihilating; 203 -  
operator 

acts on the following part differentiation d/dx; 38 -  
angular momenta directions 

interconnectivity commutator 
orthogonal components anticommute:; 278 -  

angular momentum; 69; 70; 276 -  
operators of three directions; 282 -  

Casimir scalar squared 
total angular momentum; 284 -  

commutating separate in two parts; 305 -  
invariant; 282 -  

chiral unit pseudoscalar; 238 -  
two chiral orientation eigenstates; 239 -  

commutator; 53 -  
pure mathematical approach; 56 -  

commutator of annihilation and creation; 62 -  
complex field momentum; 62 -  
counting operator +1; 25; 56; 127 -  
direction for a unit-area-segment ; 169 -  
evolution operator; 52 -  
Fourier inverse; 45; 52 -  
frequency operator 

synonymous Hamilton operator; 54 -  
Hamilton; 54; 61; 62; 63; 70; 71; 72; 83; 116; 283 -  
Hermitian; 53; 55; 58; 283 -  
idea of primary quantum; 67 -  
imaginary differentiation operator 

quantum mechanical; 41; 42; 52 -  
of one angle; 173 -  
parameter dependent complex oscillation; 54 -  
parameter or evolutionary operator; 56 -  
Pauli matrices generator; 253 -  
quantisation operator observable quantity; 53 -  
quantised circle oscillator; 52 -  
quantum number operator; 63 -  
real field quantity; 62 -  
right multiply with 0; 228 -  
rotor; 196 -  
rotor as a concept; 171 -  
spinor for -space (multivector); 332 -  
time-ordering direction FORWARD; 56 -  
transversal bivector angular momentum; 270 -  

dual to 1-vector operator; 276 -  
unit for a given direction; 67 -  
unitary operator concept; 52 -  
vector form; 69 -  

vector left operator ; 166 -  
operators 

active creation; 78 -  
bivector angular momentum commutator product; 277 -  
canonical conjugated; 55 -  

momentum and quantity 
quantum operators; 57 -  

for rotation creation and annihilation; 71 -  
in a polar plane; 74 -  

rotation oscillator annihilation and creation; 74 -  
ladder quantum operators; 62 -  
orthonormal unit extensions ; 325 -  
the two corresponding  and ; 57 -  

optical; 32; 97; 105; 107; 111; 114; 115 -  
orbit; 44; 296 -  
orbital; 286; 288; 315; 316 -  
order 

alphabetical; 24; 157; 178 -  
causal sequential; 121 -  
essential for numbers; 24 -  
higher order derivatives; 41 -  
natural number index; 127 -  
of operation; 166; 185; 284 -  
ordering real numbers synchronous; 29 -  
reverse; 143; 157; 247; 252 -  
reverse negative orientation; 157 -  
scale; 25 -  
time-ordering operator direction FORWARD; 56 -  

order  linear quantitative; 143; 157 -  
order reversed; 279 -  

commutated; 239 -  
of defined by David Hestenes; 169; 239 -  

order sequential 
algebraic order; 167 -  
natural numbers; 27 -  
serial events; 25 -  
simple left operator product; 238 -  

ordered 
1-dimensional vector spaces for time; 127 -  

ordinate; 159 -  
orientated outwards; 301 -  
orientation 

chiral; 239; 255; 282; 299 -  
chiral combined angular momenta; 282 -  
chiral direction 

dextral or sinistral; 239 -  
two volumen eigenstates; 239 -  

chiral spin; 279 -  
clockwise; 167 -  
helicity; 315 -  
operation sequence opposite reading; 166 -  
positive causal towards the future; 209 -  
positive or negative; 26 -  
reverse; 135; 157; 308 -  
rotation; 40; 67; 85; 105; 157; 167; 171; 181; 253 -  
value + or ; 71 -  

origo; 146 -  
orthogonal 
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1-vectors anticommute; 168 -  
algebraically but not perpendicular; 190; 216; 290 -  
angular momenta 

chirality in  ~ 0,2( ) even geometric algebra; 279 -  
components anticommute 

interconnectivity operator directions; 278 -  
antisymmetric component; 194 -  
basis matrix structure 

special orthogonal group SO(2); 252 -  
basis set; 188 -  
basis vectors; 129 -  
canonical form 

general transformation; 263 -  
rotation; 250 -  

Cartesian structure is a human construction; 300 -  
causal action is orthogonal to space; 27 -  
define its 1-spinor; 259 -  
dextral object basis object perpendicular; 239 -  
frequencies; 47 -  
idempotent basis; 203 -  
isometry in balance; 224 -  
mutually; 47; 48; 55; 57; 116 -  
outer product; 240 -  
real scalar field quantities in Cartesian plane; 68 -  
right multiply with 0; 325 -  
rotation; 171; 250; 256; 257; 272 -  
space to a transversal plane; 254 -  
special rotation group SO(2); 42 -  
standard intuit 1-vector basis { 1, 2, 3}; 275 -  
three 1-spinors; 259; 301 -  
three plane directions; 240 -  
three wavefunctions; 260 -  
transformation; 197; 268 -  
two rotation plane directions; 257 -  

orthogonal eigenstates; 286 -  
orthometric; 220 -  
orthonormal 

1-vector basis { }; 217 -  
Cartesian plane basis 2-tuples representation; 205 -  
mixed standard basis for the plane idea; 199 -  
orthonormal basis { 1, 2} for the plane idea 

bivector object  = 2 1; 169 -  
reference for the 2-dimensional plane; 187 -  
six bivectors of second grade; 327 -  
two geometric 1-vektor-operatores; 169 -  

orthonormal basis 
cartesian dextral 1-vector set 

primary quality of third grade; 238 -  
dextral set { 1, 2, 3}; 240 -  
dual bivector set { 1, 2, 3}; 241; 254 -  
for circular plane symmetry; 179 -  
for Z-space; 233 -  
quaternion {1, 1, 2, 3} for ~ 0,2( ); 300 -  
Space-Time-Algebra { 0, 1, 2, 3}; 325 -  

standard frame; 327 -  
oscillation 

circular; 42; 43; 276 -  
clock; 29; 31 -  
cyclic; 61; 323 -  

frequency; 31; 35; 37 -  
oscillations, number of; 26; 27; 31; 91; 93 -  
oscillator 

circular rotating; 72 -  
quantity; 36 -  

oscillator circular; 40 -  
entity; 37; 78 -  
quantum; 44 -  

outer 
anti-commuting product; 165 -  
anti-symmetrical product; 163 -  
chronometer direction basis-element 0; 325 -  
Euler angle, rotor; 265; 266 -  
exterior product Hermann Grassmann 1844; 308; 319 -  
objective contra inner subjective; 23 -  
observer; 167 -  
product as bivector 

for angular momentum; 275 -  
product of geometric vectors; 166 -  
product   1 2 3 0 

unit dextral helicity pseudoscalar; 326 -  
world contra the inner local; 23 -  

outer trivector as product of three 1-vectors; 237; 238 -  
outward causal propagating; 314 -  
outward directions four 1-vector spherical support; 

236 -  
outward directions from a center; 75; 143 -  

radiating; 187 -  
outward directions positively orientated; 305; 311; 

312 -  
packet; xvii 
pair subtons of opposite orientation; 103; 104 -  
pairs 

±½ spin is neutralised; 316 -  
mutual products of four 1-vector directions; 236 -  
of orthogonal 1-vectors 

form three transversal bivectors; 290 -  
two equal vertices; 155 -  

 simultaneously angular phases; 105; 106 -  
parallel 

internal to external direction; 117 -  
juxtaposition interpretation; 88 -  
linear direction consists bundle of lines; 142 -  
lines meet at a point P  in infinity; 141 -  
quality one direction; 89 -  
symmetric component; 194 -  

parallel or antiparallel; 216; 293 -  
parallelogram 

area spanned by the two 1-vectors; 166; 238 -  
parameter; 28 -  

angular bivector parameter; 249 -  
dependent mechanics; 48 -  
dependent probability function 

Schrödinger picture; 53; 54 -  
derivative; 49; 50; 51; 53 -  

quantity; 39 -  
derivative quantity; 48; 52 -  
explicit differential operator; 41 -  

–  Research on the a priori of Physic  –   Lexical Index  Pa… 
 

© Jens Erfurt Andresen, M.Sc. NBI-UCPH,  – 369 – Volume I,  –  Edition 2 – 2020-22,  –  Revision 6, December 2022 
 

for development; 28 -  
real phase; 247 -  
timing; 29 -  

for development timing; 30; 36; 37; 52 -  
Fourier 

one selected external from cock; 45 -  
oscillator internal; 45 -  
time development ; 134 -  

hyperbolic rapidity  R area argument; 218; 224 -  
hyperbolic transformation; 216 -  
independent stationary Schrödinger equation; 99 -  
local homogeneous constant oscillator frequencies; 47 -  
one parameter unitary group; 52 -  
Platonic subject idea continuous ; 40 -  
produces the ray idea; 147 -  
quantised evolution; 56 -  
radian arc quantity real scalar representation; 157 -  
reference carrier parameter; 111 -  
the measure per se 

itself, self-referring; 55 -  
parameterisation of the straight line; 147 -  
parameters 

of Euler angles; 265; 266 -  
two parameter quaternion spinor; 260 -  
two-angular-parameter 2; 284 -  

paravector 
Clifford conjugated; 203 -  
idempotent basis; 203 -  
line direction Lorentz 1-spinor; 227 -  
observable pure magnitude; 204 -  
projection component coordinates; 203 -  

paravector concept; 203 -  
mapped to Space-Time-Algebra; 217; 228 -  

paravectors 
non measurable fictive magnitude; 204 -  
two in idempotent basis 

mutual annihilating operations; 203 -  
parity inversion; 73 -  

contradiction; 79; 82 -  
Descartes extension conjugation; 327 -  
first grade quality 

of Euclidean Descartes extension; 184; 185; 298 -  
indifferent ground state; 75 -  
invariant extension angular area; 330 -  
its own contradiction through locus situs; 83 -  
paravector Clifford conjugated; 203 -  
Space-Time-Algebra reciprocal basis; 327 -  

particle 
incident reflected and observed; 195 -  
indivisible elementary or composite particle; 105 -  
information with an identical quantity; 28 -  
point particle 

illution contra centre 
a priori transcendental concept; 287 -  

imply infinite mass of ultraviolet catastrophe; 320 -  
quantised wave (one photon) of angular frequency; xx 

particles 
collective Bose condensate classical wave; 28 -  
counting distinguishable identical information; 30; 36 -  

fermions spin half; 287 -  
particles and waves; xx 
particular 

central case; 69 -  
Pauli 

basis; 253 -  
exclusion principle; 314 -  
lifted algebra ~ 0,2( )  3( ); 319 -  

closed group 22= 4 direction qualities 
even quaternion algebra; 137; 253 -  

lifted closed group 22= 4 direction qualities 
even quaternion algebra; 290 -  

matrices; 254; 261 -  
perception 

by light of space; 321 -  
natural geometric space in physics; 124 -  
object for us; 307 -  
secondary quality 

global property; 24 -  
time; 26 -  

periodic; 28 -  
angular coordinate modulo 2 ; 73 -  
circular complex function; 34 -  
complex basis-functions; 133 -  
functions; 133 -  
identical cycle; 35; 36; 39 -  
sequential counting; 37 -  

periodically 
rotate; 35 -  

periodically same event recurs; 31 -  
permutated product of rotor operators; 249 -  
permutating indices; 69 -  
permutation 

antisymmetric product two orientations; 169 -  
orientation of three 1-vector directions; 238 -  
two 1-vectors directions reverses rotor orientation; 247 -  

perpendicular; 155 -  
angular momentum component; 283; 289 -  
Cartesian basis; 205; 238 -  
define an orthonormal transverse 1-vector; 200; 220 -  
display directions; 210; 334 -  
exited circle oscillators; 271 -  
flow direction of frequency energy 

 to the angular rotation plane oscillation; 87 -  
geometric 1-vector object basis; 180 -  
operation; 169; 240 -  
physical directions of information; 221 -  
quaternion basis-planes; 290 -  
rotate second Euler angle; 267 -  
rotation axis to circle plane; 234 -  
rotors operators; 259 -  
simplified orthogonal autonomous picture; 295 -  
structure of geometric planes 

algebraic orthogonality; 278 -  
the other 1-spinor; 257; 259 -  
three angular momentum bivectors; 277 -  
three intuitive line directions; 325 -  
three isometric directions; 327 -  
three planes in -space; 235; 252 -  
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transversal plane to direction of light; xx 
persistent 

chronometric subject; 331 -  
sequentially added; 26 -  

phase 
angular evolution; 91 -  
angular independency 

and interconnected dependency 
- in the quaternion idea; 259 -  

detection confusion of 
simultaneous individuals; 105 -  

information; xvii; 93 -  
modulation; 105; 107; 110; 111; 112; 114 -  

development dependent; 111 -  
in transversal plane; 105 -  

phase angle 
development; 95; 98; 100; 113; 120 -  
development real parameter; 35 -  
difference; 100; 103; 104; 105; 106; 111 -  
done coherent; 110 -  
encoded angular phase-shift; 115 -  
individual signals; 105 -  
obtained by the real angle; 35 -  
of the circular oscillation; 32 -  
of the wave; 112 -  
oscillator rotation quantity; 40 -  
parameter dependent states; 99 -  
quantum information instantaneous NOW value; 110 -  
quantum mechanical 

active oscillating entity; 197 -  
development; 116 -  

quantum subton produced through past extension; 110 -  
relative to carrier; 111 -  
subton internal direction; 93 -  
transmit one value; 110 -  
transmitter carrier; 111 -  

phase factor 
symmetry; 289 -  
uncertainty; 285 -  

phase orientation; 292 -  
phases 

continues change; 121 -  
count of cyclic oscillation 1, 2, 3, ...; 121 -  
time parameter use the angular phase; 121 -  

phase-space; 50 -  
phenomenon; 23; 43; 76; 96; 97; 118; 138; 214; -  

261; 337 -  
philosopher; 26 -  
philosophical conclusion; 228 -  
philosophy 

ancient Greece; 31 -  
Descartes; 126 -  
idealistic pure mathematics; 338 -  

photon 
quantised energy; xx 
subton; 104 -  

photons Bose particles; 28 -  
planar 

ground state rotational symmetry; 78 -  
surface; 188 -  

Planck; 28; 29; 54; 61; 118; 121 -  
plane 

1-spinor; 175 -  
2-dimensional 

orthonormal reference; 187 -  
4-dimensional linear algebra 

Euclidean plane 0,2( ); 199 -  

an extension plane  ; 214 -  
anticommuting pseudoscalar; 166 -  
circle symmetrical 

Mercedes star icon; 177 -  
circular motion; 31 -  
complex plane in geometric algebra; 179 -  
concepts for exponential functions; 192; 225; 226 -  

hyperbolic functions; 227 -  
constant angular area subject 

chronometric planet movement; 307 -  
direction of versor quaternion; 269 -  
directions quadradic form 

with negative signature ( ) in 0,2( ); 254 -  
Euclidean rotor; 171 -  
even bivector concept 

parity inversion invariant; 185 -  
external extension to natural space; 231; 233 -  
for unitary group (1); 248 -  
geometric spectral basis 

2×2 matrix form; 206 -  
oscillation; xx; 41; 116; 275; 281 -  
polar operators of annihilation and creation; 74 -  
quantum mechanical 

harmonic circle oscillator; 71 -  
segment direction; 157; 166 -  
segments direction unit quality of second grade; 172 -  
subject  unit bivector; 170 -  
super-position; 70 -  
three anti-commuting bivector 

orthonormal basis elements; 255 -  
three orthogonal directions; 240 -  
transversal plan; 234 -  
transversal quality 

dual pqg-1 direction; 241 -  
two concepts of standard basis 

STA and Cartesian; 224 -  
Plane 

Euclidean plane geometry; 33; 155 -  
geometric algebra; 160 -  
geometric plane; 153 -  

plane concept idea 
complex number plane; 131; 132 -  
non-Euclidean 1,1( ) Clifford algebra; 209 -  
polar coordinates; 181; 190 -  
real matrix representation; 205 -  

plane,  -plane concept; 209 -  
plane,  -plane Minkowski Algebra of 1,1( ); 209 -  
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plane,  -plane mixed null-basis; 210 -  
plane,  -plane unitary Lorentz rotor; 218 -  
planes 

{1, 1, 2, 3} 
fundamental three orthogonal unit segments; 307 -  
idea of the quaternion basis; 308 -  

mutual inclination; 233 -  
of Space-Time Algebra; 223 -  
several independent bivectors; 237 -  
six angular bivectors 

of a regular tetraon; 236 -  
three non-parallel 

intersecting origo; 235 -  
transversal bivector basis generator 

{ 1, 2, 3} ={  3 2, 1 3,  2 1,}; 245 -  
orthonormal idea; 251 -  

planet chronometric movement 
constant plane angle area; 307 -  

planets Kepler’s second law; 315 -  
point 

three points A,B,C sequential 1,2,3 in cyclic order; 178 -  
Poisson bracket; 51 -  
polar 

coordinates; 73; 131; 181; 190 -  
cylinder coordinate system; 91 -  
quantities; 73 -  
rotation oscillator operators; 74 -  

polarization linearly; 103; 105; 106 -  
polarized 

circular; 109; 111; 113 -  
elliptically; 113 -  
linear; 103; 113 -  

polyhedrons; 308 -  
polynomial; 64; 165 -  
portable energy; 38; 48; 49; 59; 320 -  
positron; 304; 314 -  
postponed; 335 -  
potential 

binding energy to background; 280 -  
energy; 59; 83; 103 -  
scalar; 150 -  

power as flowing energy into future; 89 -  
pqg-   primary quality of ’th grade; 242 -  
precession conical; 288; 290; 293 -  
presence see process; 25 -  
present, NOW, past, and future; 25; 26 -  
preservation of frequency energy; 92 -  
preserved 

area magnitude of bivector amoeba; 167 -  
circular path by internal force; 43 -  
direction into the future; 106 -  
energy function constant; 49; 50 -  
grades by rotation; 250 -  
magnitude of any STA 1-vector 

is unitary Lorentz rotation invariant; 219 -  
phase angle coding; 115 -  

quantities of the information is invariant; 221 -  
unit pseudoscalar -bivector; 210 -  

primary qualities; 38 -  
directions; 278 -  

primary quality; 156 -  
an attribute per se of the thing in itself; 23; 138 -  
of first grade; 96; 145; 149; 150; 151; 178 -  
of first grade direction; 143; 149 -  
of fourth grade direction; 241; 326; 332 -  
of second grade; 156 -  
of third grade direction; 246; 247; 326 -  
of zero grade; 191; 322 -  
one direction; 96 -  

primary quality grades; 168; 181 -  
primary quality of space structure; 320 -  
principia 

classical exclusion (solids); 314 -  
topology foundation for -space; 308 -  

principle of superposition; 100 -  
prism solid; 237 -  
probability 

evolutionary function; 54 -  
quantised; 53 -  

probability density function; 78; 86; 291 -  
probability distribution functions; 53; 54; 58 -  

spherical harmonic and radial; 318 -  
process; 24 -  

counting sequence; 26 -  
cyclic time; 31 -  
logical serial order; 25 -  
measurement; 220 -  

product 
1-vector auto dot product a a scalar; 151 -  
algebra quadratic form ; 162 -  
anti-commuting outer product 

exterior product; 165 -  
auto square in the Euclidean plane 2-multivector; 199 -  
bivector angular momentum commutator; 277 -  
bivector, as outer product of two 1-vectors; 166 -  

wedge product; 168 -  
commutator product A × B = ½(AB-BA); 242; 243 -  
external product of three 1-vectors 

primary quality of third grade; 238 -  
fundamental interconnectivity of multivectors; 254 -  
geometric product; 163; 165 -  

general for geometric vectors; 165 -  
inner product algebra; 165 -  
inner product of STA basis 

gives the metric tensor; 327 -  
inner symmetry of geometric vectors; 163 -  
left and right distributive law for addition; 162 -  
mixed; 241 -  
mutual pair products 

of the four 1-vector directions; 236 -  
mutual zero divisors; 201 -  
outer 1-vector  to bivector  trivector  ; 238 -  
outer chirality; 238 -  
outer of four 1-vectors 
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unit dextral helicity pseudoscalar of 1,3( ); 326 -  
outer orthogonal; 240 -  
outer product of two bivectors 

vanish in -space AA B = 0; 242 -  
outer product trivector 

of the three 1-vector sequence commutation; 238 -  
  3 2 1 chiral unit pseudoscalar; 238 -  

paravector auto-product square; 204 -  
permutated rotor operators; 249 -  
reverse; 163 -  
reversion of the order of STA 1-vectors 

Clifford conjugation of multivectors in 1,3( ); 329 -  
scalar between two co-linear 1-vectors; 150 -  
scalar product  for quantised probability; 53 -  
symmetric inner product of geometric vectors 

interior product; 165 -  
symmetrical and anti-symmetrical; 163 -  
vector cross product; 66 -  

   simply the angle of rotation; 56 -  
product of 

extension unit 1 acting on development unit 0; 212 -  
rotor with 1-vektor; 174 -  
rotors; 174 -  
three 1-vectors; 242 -  
two 1-vectors; 196 -  

1-spinor ru; 245 -  
of two primary qualities of first grade; 176 -  
outer product bivector angular momentum; 275 -  
unitary 1-rotor vu; 196 -  

two bivectors; 242 -  
two matrix 2-tuples; 205 -  

outer matrix; 205 -  
two null-basis-1-vectors; 210 -  
two paravectors; 204 -  
two trivectors gives one bivector quality in 1,3( ); 327 -  

products 
associative law; 162 -  
Grassmann Exterior (outer); 323 -  
inside closed quaternion group; 255 -  

projected 
Minkowski -plane substance 

into the plane surface object; 212 -  
projection 

1-vector angular momentum direction 
field align rotation conical precession; 296 -  
of spin½; 288 -  

Cartesian coordinates geometrically perpendicular; 183 -  
Cartesian plane on the imaginary basis as sinus; 42 -  
infinite case for us; 141 -  
multivector in plane components; 202 -  
mutual annihilating operators; 207 -  
of the orbital angular momentum direction; 316 -  
paravector spectral decomposition 

idempotent orthogonal null basis ; 203; 204 -  
perspective display on figure plane; 246 -  
spectral basis mapped to a real matrix; 206; 207 -  
symmetrical co-linear scalar ratio; 164 -  
tetrahedron transversal plane faces to tetraon; 236 -  
the projection operator 

from a 1-vector to another 1-vector; 194 -  
idempotent linear transformation P; 194 -  

the simplest primary idempotent operators; 202 -  
absorb its own direction; 202 -  

projections 
combine tetraon symmetric 

four-angular-momentum; 301 -  
of three components into the fourth direction; 301 -  

projective mapped -bivector is onto 1; 212 -  
Prologue; xix 
propagate; 119; 338 -  
propagating 

causal outwards subtons carry information; 314 -  
transverse plane wave; 81 -  

oscillating into future space; 116 -  
with the speed of information 

spin-1-rotor oscillator (1); 216 -  
propagating transverse plane wave; 247 -  
propagation; xix 

a screen stop lights propagation; 121 -  
direction of angular frequency energy ; 95 -  
extension of space; xx 

Descartes extension information; 335 -  
emerge from light photons information; 321 -  
information signal; 212 -  

into the future of nilpotence of the null basis; 216 -  
path of its own null line; 321 -  
photons with invariant isotropic speed; xix 
quantum phase angle is preserved 

with chronometer time tc; 117 -  
radio wave; xvii 
scaling of frequency energy; 89 -  

propagation of light cause idea of time; xxi 
propulsion; 120 -  
propulsive; 117 -  
proton; 314 -  
pseudoscalar 

angular area of a plan 
pqg-2 pseudoscalar category; 182; 184 -  

chiral trivector for -space; 238 -  
conjugation invariant dextral helicity unit  

Clifford reversion conjugation; 329 -  
directional primary quality of second grade; 169 -  
directional volume quantity 

primary quality of third grade; 240 -  
chiral volume pseudoscalar; 245; 247; 250; -  
255; 257; 271; 278; 303; 331 -  

grade three i  3( )  transformed 
to grade four i  1,3( ); 325 -  

helicity volume direction in STA -space 
primary quality of fourth grade; 326 -  

i has commuting quality 
in 3( ) of -space; 241; 255 -  

i unit dextral chiral trivector; 238; 245 -  
outer product unit dextral helicity   1 2 3 0; 326 -  
reversion of the chiral unit; 239; 282 -  
unit bivector i for a plane; 169 -  

geometric algebra; 176 -  
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unit -bivector 
direction; 210 -  
Minkowski -plane algebra; 209 -  

pseudo-vector; 66; 67; 96 -  
Pythagorean; 234; 287; 305; 306; 319 -  
QAM Quadrature Amplitude Modulation; 112; 113 -  
q-bits; 115 -  
QM quantum mechanics; 275; 276; 277; 278 -  
quadratic form; 161; 163; 165; 212; 217; 251; 254 -  

Clifford bilinear; 332 -  
Clifford conjugation; 204; 329 -  
metric; 251 -  

quadrature; 112 -  
qualitative eight states of spin½ entity; 297 -  
qualitative grades; 138 -  
qualities 

a Categorical Imperative (Kant); 128 -  
volume, area, distance, and action; 24 -  

qualities of grades of directions; 308 -  
quality 

a priori quantum mechanical equality; 41 -  
additive algebraic vector space V; 124 -  

simplest linear space of physics; 125 -  
category of primary qualities for an entity; 38 -  
category spin one half fermions; 311 -  
circle oscillation; 57 -  

direction; 84 -  
complex oscillating functions; 134 -  
concept of development; 37 -  
concerning constant quantity; 107 -  
cyclic; 41 -  
cyclic oscillator as primary quality; 36; 121 -  
equality and diversity; 139 -  
idea Leibniz called analysis situs; 319 -  
inequalities; 109 -  
Kant's tripartite judgment; 139 -  
of Nature per se; 332 -  
of primary isometry; 212 -  
of spectral energy; 135 -  
plane angle category; 155 -  
plane angular of direction; 157 -  
primary causal action; 26; 36 -  

FORWARD; 29 -  
primary circular rotation (1); 39; 40; 41; 42; 116 -  
q-bit; 115 -  
real scalar; 164 -  
scalar; 159 -  
secondary quality 

new judgment to Newton mass and force; 307 -  
perceived attribute; 23 -  
Time as extended concept; 30; 37 -  

simplest primary quality 
difference between point A and B; 140 -  

structure described by multivectors; 245 -  
two dual bivector parts in 1,3+( ); 331 -  
versor quaternion 2-rotor idea; 257 -  

quality direction; 84; 335 -  

quality grades 
five different in 1,3( ) STA of -space; 328 -  

quality of  ’th grade; 138 -  
quality of even grades; 248; 267 -  
quality of first grade 

direction; 203 -  
quality of fourth grade; 241; 326; 332 -  

unit dextral pseudoscalar 
  1 2 3 0 helicity volume; 326 -  

quality of second grade; 156 -  
parity inversion invariant; 185 -  
plane substance direction; 167; 170 -  
unit bivector; 167 -  

i amoeba plane area; 170 -  
quality of third grade; 246; 247; 326 -  

primary chiral direction; 240 -  
unit dextral trivector 

  3 2 1 chiral volume; 239 -  
quality of zero grade; 139; 150; 203 -  

scalar; 181 -  
quality simplest primary idempotent basis set; 203 -  
quanta 

counting; 221 -  
of bivector angular momentum; 289; 290 -  

direction of a Bose signal; 280 -  
quantified extension; 120; 142 -  
quantisation 

Hermitian operator; 53 -  
real eigenvalue numbers for angular momenta; 284 -  
symmetry braking direction in -space 

thoughts of direction; 280 -  
quantise 

classical field quantities; 68 -  
events and count them; 30 -  

quantised 
circle oscillator; 52 -  
events are numerable; 30 -  
evolution parameter; 56 -  
photon energy; 28 -  
sequential timing measure; 37 -  

quantising 
angular momentum; 68 -  

new formulation of eigenstates; 71 -  
quantitative order; 143; 157 -  
quantities 

allocated measurable changing function   
derived functions    both as arguments; 38 -  

allocated measurable changing function ; 38 -  
Cartesian plane orthogonal real scalar field 

1 and 2 with isometry ; 68 -  
complex plane rotation field  ; 71 -  
extra function ; 38 -  
information is Lorentz rotation invariant preserved; 221 -  
oscillation parameter derived complex functions 

classical interpretation of these; 43 -  
construction of real quantities; 42 -  

R
esearch on the a priori of Physics 

G
eom

etric C
ritique of Pure M

athem
atical Reasoning

 Jens Erfurt A
ndresen

Edition 2,  ©
 2020-22

For quotation reference use: ISBN-13: 978-8797246931 For quotation reference use: ISBN-13: 978-8797246931

Restricted to brief peruse for research, reviews, or scholarly analysis, © with required quotation reference: ISBN-13: 978-8797246931 
©

 C
opyrighted m

aterial from
 hardback: ISB

N
-13: 978-8797246931, paperback: ISB

N
-13: 978-8797246948, K

indle and PD
F-file: ISB

N
-13: 978-8797246917©

 C
op

yr
ig

ht
ed

 m
at

er
ia

l f
ro

m
 h

ar
db

ac
k:

 IS
B

N
-1

3:
 9

78
-8

79
72

46
93

1,
 p

ap
er

ba
ck

: I
SB

N
-1

3:
 9

78
-8

79
72

46
94

8,
 K

in
dl

e 
an

d 
PD

F-
fil

e:
 IS

B
N

-1
3:

 9
78

-8
79

72
46

91
7



Q …  Lexical Index –  Research on the a priori of Physic  – 
 

© Jens Erfurt Andresen, M.Sc. Physics, Denmark – 374 – Research on the a priori of Physics   – December 2022 
 

external quantity     for the entity ; 43 -  
polar categorised circle oscillator; 73 -  
quantum mechanical field; 68 -  

quantities   
Lagrange function; 38; 48 -  

quantities   
canonical conjugated , ,  momenta ; 50 -  

quantities   generalised coordinates 
  and derivative  :; 48 -  

quantity; 24 -  
actual circle angle; 35 -  
always founded on a quality subject 

our Ethic Categorical Imperative; 136; 150; 156 -  
angle radian arc measure is an absolute scalar; 157 -  
angular difference in transversal plane; 103 -  

information transfer as a real scalar; 104 -  
real phase angle relationship; 104 -  

angular frequency energy  per se (in itself) 
or counted as a measured quantity for us 

relative to our norm ; 118; 
119 -  

angular sector area; 158 -  
bivector area magnitude; 167 -  
cargo of one indivisible spin½ entity 

in regular tetraon symmetry; 303; 311 -  
category of angular quantities in physics; 156; 157 -  
colour of visible light; xx 
complex multivector; 175; 182 -  
complex multivector 1-spinor 

; 176; 190 -  
composed of two quantities; 175 -  

directional area of a plane-segment; 169 -  
distance scalar magnitude = |AB|  +; 142 -  
evolution of a probability ; 54 -  
extension length direction inherit measure from 

isometric balance to development measure; 229 -  

external continuous parameter ; 37 -  
field quantity     simplified from  ; 61 -  
Fourier developing  quantity 

given external quantity    
establishes spectrum quantity   

total macroscopic quantity  ( ’); 45; 135 -  
frequency energy  of quantum 

excitation circle oscillator; 83 -  
idea constant angular frequency 

foundation idea of circle oscillation; 65 -  
the harmonic circle oscillator; 67 -  

magnitude distribution function 
central symmetric radial probability density; 78 -  
over stochastic real radial polar-coordinate; 73; 76 -  

number N of subtons for the amplitude ; 107 -  
observable in physics 

observable of the operator; 53; 58 -  
of identical information particles; 28 -  
oscillator possess an internal inertia ; 43 -  
parameter derived; 39 -  
phase angle   = ; 40 -  

Planck's constant    2  
offering the quantum action 

one turn in a oscillating circle rotation; 121 -  
quantity operator generated by  momentum; 57 -  
real field operator; 62 -  
real numbered oscillation; 42 -  
scalar field     locus situs at  = 0; 64 -  
scalar-product (cosine); 164 -  
spatial extensive measure; 93; 94; 96; 97 -  
the basic count number 1 is one; 27 -  
time is the result of counting times; 24 -  

quantity pqg-1 
1-vector aa with length magnitude |aa|; 246 -  

quantity pqg-2 
direction bivector area plane-segment 

quantitative two orientation eigenvalues ±; 169 -  
quantity pqg-3 

directional volume of space section 
chiral orientation eigenvalues +  and - ; 239 -  

quantity pqg-4 
pseudoscalar combined with real-scalar pqg-0; 332 -  

quaternion 
even closed group ~ 0,2( ); 261; 287 -  
magnitude; 256 -  
real field of coordinates; 256 -  
three directional pqg-2 dimensions and 

one scalar dimension in ~ 0,2( ); 256 -  
two parameter 2-spinor; 260 -  
versor direction four real scalar coordinates; 257 -  

quaternion group 
basis elements {1,  1, 2, 3} 

algebra ~ 0,2( ); 255 -  

quaternion picture; 254 -  
quaternions appellation H after Hamilton; 255; 279 -  
radial 

circular rotating oscillator 
probability density magnitude; 86 -  

circular rotating oscillator Rayleigh distribution 
probability density magnitude:; 78 -  

probability distribution function; 318 -  
real polar-coordinate; 73 -  
relativistic speed factor ; 221 -  
rotating parity inversion operation 

central antisymmetric anti-identical 
odd probability function; 73 -  

transversal isotropic symmetric scale rewriting; 90 -  
unitary rotation scaled coordinate; 89 -  

radian 
absolute normed real scalar  

measure in the plane concept category; 181 -  
angular arc scalar measure; 46; 156; 157 -  
chronometric angular unit 

one quantum of action =1; 308 -  
one quantum circumference measure 1= 02; 225 -  

radiation 
background; 110; 313; 314 -  
Caesium atom Cs133 clock oscillation; 27 -  
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direction perpendicular transversal plane; 120 -  
electromagnetic dipole; 106 -  
outward from center; 187 -  

radio 
external interacting subtons 

(e.g. background radiation); 313 -  
microwave; 27; 28 -  
transmitter; 108 -  
wave concept 

clock oscillation counted by electronics; 29 -  
radius; 66; 156 -  

 of directional circle object unit bivector i; 170 -  
beam transversal aperture radius; 106 -  
Bohr-radius; 314 -  
circle oscillation amplitude; 73 -  
circular uniform isometry foundation; 155 -  
stochastic variable coordinate as ; 74 -  
unit circle 1; 65; 157 -  
zero radius point particle imply infinite mass; 320 -  

radius-vector multiplying generator for a 1-spinor; 
 176 -  

raising monotone continues development; 127 -  
raising operator; 62 -  

raising and lowering; 64 -  
random annihilation; 109 -  
random factor ; 75 -  
randomly modulated; 112 -  
rapidity; 218; 224 -  
rate 

counting frequensy ; 36 -  
of rotation as frequency; xxi 
orthogonal change rate quantity; 41 -  

ratio 
angular frequency to energy standard =1; 91 -  
constant between frequency and quantum energy; 28 -  

rational number; 31; 32; 126 -  
ray concept; 146 -  

half-line ray; 143 -  
two rays  radial half-lines; 156 -  

Rayleigh distribution; 296 -  
real 

angular frequency  ; 40 -  
angular parameter   ; 34 -  
continuous development parameter; 32; 121 -  
continuum of complex basis functions 

real argumented; 134 -  
dimensions of multiple ; 129 -  
eigenvalue; 280 -  
even closed geometric algebra 0,2( ) ~ ; 290; 295 -  

anti-Euclidean even algebra; 255 -  
geometric Clifford algebra ( ); 251 -  
matrix representation for plane concept; 205 -  
monotone positive growing number  ; 56 -  
one parameter multivector function; 253 -  
part   = Re( ); 33 -  
real function of the real field; 64 -  
scalar field for linear harmonic oscillator; 61 -  

scalar magnitude | |  of geometric vector ; 144 -  
scalar operator; 270; 277; 306 -  
scalar quantum eigenvalue; 285 -  

 dimensional real vector space; 130 -  
real field 

linear harmonic oscillator; 63 -  
quantity operator; 62 -  

 for multivectors of geometric product algebra 3( ); 
245 -  

scalar quantities 1 and 2 
as isotropic Cartesian orthogonal; 68 -  

real numbers 
algebraic scalar field; 124 -  
as a vector space 1 ~ ( 1, ); 126 -  

spatial line; 147 -  
attached to the geometric line concept; 136 -  
individual scalars has no extension; 128 -  
R non-numerable continuum; 29 -  
transitive order relation; 29 -  

reality, objective existence; 149 -  
receiver; 94; 113; 221; 334 -  
receiving light into eye; 66 -  
reciprocal basis; 327; 329 -  
reciprocity; 40 -  
recognition; 137; 153; 231 -  
recognizable; 126; 188 -  
recognize; 93; 123; 137; 145; 149; 151; 170; 188; -  

231 -  
recoil; 104; 195 -  
rectangle; 167; 168 -  
rectangles; 129 -  
rectangular; 129; 168 -  
rectilinear; 97; 106; 153; 245 -  
rectitude; 106; 138 -  
recurring curves (cyclic) Kepler; 141 -  
redshift; 221 -  
reflection 

along a geometric 1-vector; 194 -  
along a geometric 1-vector irregular rotation; 196 -  
in a geometric 1-vector; 193 -  
in a plane surface; 195 -  
in a point anti-co-linear; 178 -  
incident angle equal angle of departure; 195 -  

reflections; 193 -  
in two planes; 196 -  

compose to a regular rotation; 196 -  
regular rotation; 197; 224; 246; 268 -  

circular; 196; 247; 249 -  
regular tetrahedron; 304; 311 -  

Platonic solid; 231; 236 -  
regular tetraon; 236 -  

basis; 300; 301; 310 -  
rejection; 172 -  
relative 

a point in -space relative to origo; 235 -  
absolute fundamental 

geometrical information measure; 327 -  
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angular quantity; 157 -  
Euler angles to axis; 266 -  
magnitude; 142; 176 -  
orientation of the transversal plane; 67 -  
phase modulation; 110 -  
space extension measured by development; 212 -  
speed; 220 -  
speed of information around each free electron; 314 -  
to the laboratory directions; 258 -  

relatively measured cyclic frequency; 31 -  
relativistic 

Doppler formula; 221 -  
include synchronised Doppler shift; 113 -  
internal inertia factor quantity ; 83 -  
measure with  =1,  =1, and | |=1; 91 -  
quantum one subton flowing energy; 117 -  
radial speed factor ; 221 -  

religion 
lost to pure mathematic as the master; 321 -  
para-physics, divined instance governed.; 335 -  

religious 
belief in static electric field of one electron charge; 313 -  
experience of Time extension; 26 -  

repel mutual fermions; 314 -  
repetitive; 31 -  
repulsion exclusion; 321 -  
res cogitans; 136 -  
res extensa; 76; 136 -  
resistance; 43 -  
resonance; 115; 315; 321 -  
rest mass; 44; 83; 313; 320 -  
retrograde transversal plane observer ambiguous; 67 -  
reversal of a versor 2-rotor; 299 -  
reverse 

order considered as negative orientation; 157 -  
orientated bivector; 167; 185 -  
product; 163 -  
rotation; 175 -  
rotor; 193; 252 -  
transposed bilinear form; 161 -  

reversed 
expression for an observable; 298 -  
four-angular-momentum versor; 295 -  
orientated quaternion direction 

Clifford conjugated; 255 -  
orientation of odd grades by parity inversion; 185 -  
orientation of trivector; 238 -  
rotating surrounding frame; 271 -  
sinistral orientation ; 239 -  

reversing both angular parameters; 269 -  
reversion 

bivectors product; 204 -  
chiral pseudoscalar † =   

grade three direction commute in 3( ); 331 -  
Clifford~conjugated in 1,3( ); 329 -  

invariant helicity pseudoscalar ; 330 -  
invariant even multivector in 1,3+( ); 332 -  
permutation orientation; 247 -  

reversion in line segment 
parity inversion of first grade; 146 -  

revolving; 316 -  
rhythm; 26; 27 -  
righthanded dextral; 250 -  
rigid; 68; 265; 289 -  
ring commutative algebra; 61 -  
river 

of continues floating time; 209 -  
robotics; 266 -  
roll along like a wheel; 36 -  
rotary oscillation quantity frequency  ; 35; 52 -  
rotated direction in -space; 268 -  
rotating 

circular oscillator; 39 -  
cyclic plane oscillation timing counts; 121 -  
direction with two orientations; 67; 71; 157; 166 -  
oscillator quantum numbers; 72 -  

rotation 
angular generating planes 

cylindrical around intersection axis; 234 -  
angular momentum oriented quantum number 

excited direction primary quality; 99 -  
around a center define a circle; 156 -  
axis angular momentum coordinate; 70 -  
canonical form; 196; 197; 246 -  

for orthogonal transformation; 268 -  
circle represent cyclic time; 32 -  
circular plane angle; 157 -  
cyclic; 36; 38 -  
cyclical oscillator Lagrange function; 59 -  
directive generator plane-segment unit basis ; 186 -  
Euler; 197; 214; 224 -  
imaginary approach to the cyclic circle; 34 -  
in circle primary quality of second grade; 178 -  
in entire -space of physics 

three direction Euler angles; 263 -  
in plane of the bivector; 245 -  
irregular and regular; 196 -  
Lorentz rotation 

boost transformation; 220 -  
canonical form hyperbolic 

development like and extension like; 218 -  
canonical form paravector; 219 -  
development like and extension like; 221 -  
in a Minkowski -plane supported from 

; 225 -  
invariant null line directions; 219 -  
rapidity parameter augmented; 224 -  

matrix ,  frame transformation 
; 250 -  

of    ,  (1) one parameter = ; 52 -  
of multivectors; 250 -  
oscillation plane normal ; 247 -  
oscillator Hamilton operator and 

angular momentum operator; 73 -  
oscillator in physics; 43 -  
particular moment of inertia; 68 -  
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plane bivector invariance; 174; 186 -  
polar coordinates ; 73; 79 -  
primary quality called circular oscillation; 35 -  
progressive represented by  ; 83 -  
real 2×2 matrix trigonometric functions; 252 -  
special orthogonal rotation group (2); 39; 256 -  
spherical map; 269 -  
symmetrical plane concept; 186 -  
through plane direction with angle  

operator rotor concept ; 171 -  
through space by rotor ; 176 -  
two different combined directions; 248 -  
two orthogonal plane directions; 257 -  

rotational 
plane symmetry concept ~ (1); 75; 83; 90 -  

locus situs point in the plane; 82 -  
rotor 

1-rotor 
 in one Euclidean plane 

product of two unit 1-vectors; 171; 193 -  
reverse in one Euclidean plane; 171 -  

circle oscillating in development action; 176 -  
Euclidian rotation in STA Minkowski space; 214 -  
in matrix; 208 -  
oscillation written ; 197 -  
quantum oscillating possess 

angular momentum direction; 270 -  
unit circle generator for 

geometric algebraic complex plane; 179 -  
2-multivector is rotational invariant 

in its own plane; 197 -  
2-multivector is rotational invariant in its own plane; 173; 

196 -  
2-rotor result of two orthogonal 1-rotors; 267 -  
2-rotor versor direction; 256 -  

unit quaternion versor  
even algebra ~ 0,2( ); 257; 295; 299 -  

sums of multiple 1-spinor directions; 310 -  
as concept unitary operator; 171 -  
concept as primary quality of even grades; 177; 190 -  
direction different 1-rotors in -space 

combined by multiplication to 2-rotors; 248 -  
non-Abelian group isomorph to (2); 249; 268 -  

Euclidean plane 1-rotor 
rotor  is unitary   

magnitude of the rotor is | |=1; 171; 246 -  
Euler 1-rotor factor; 227; 245 -  
Euler angles in -space; 263 -  
Euler rotation half angle; 197 -  
Lorentz rotor 

in -plane of Minkowski space; 218 -  
paravector factor; 227 -  

one unitary operator  combined 
of three 1-rotors Euler angles; 265; 266 -  

rotor concept product 
=   3+( )~ 0,2( ) ~  of -space 

by two 1-vectors directions ,   3( ); 247 -  

rotor form abstract generalised 
different pqg-2 directions; 249 -  

two orthogonal 1-rotors local entity generators; 267 -  
rotor oscillator as eigenstates of 

QM harmonic circle oscillator; 72 -  
rotors 

three orthogonal 1-rotor planes give 
transversal bivector basis of  space; 240 -  

Rutherford model; 315 -  
Rydberg Hydrogen spectrum; 316 -  
sail in space-time; 85 -  
sandwiching 

±   sandwiching arbitrary 1-vector  
by direction  reflection; 194 -  

canonical sandwiching † 
by rotor and reversed rotor; 249; 292 -  

scalar 
accept the existence of scalars 

without directional extension; 228 -  
algebraic scalar field ; 124; 160 -  

has no natural extension; 126 -  
angle quantity expressed as 

AOB = BOA =  ; 157 -  
complex function field of cylindrical coordinates; 90 -  
complex scalar field 

two-dimensional linear vector space; 261 -  
complex weight in Fourier transformation; 45 -  
cosh function even part of Lorentz rotor; 218 -  
eigenvalue; 55; 83; 291 -  
inner product of geometric 1-vectors 

a real scalar ; 164 -  
inner product of two matrix 2-tuples; 205 -  
metric scalar (contraction of vectors); 162 -  
multiplication commutative law; 162; 165 -  

scalar with all multivector components; 241 -  
norm for relationship judgement; 150 -  
of quaternions ~ 0,2( ) 

one scalar q0 dimensional of zero grade; 256 -  
of quaternions ~ 0,2( ) 

four real coordinates for a versor; 257 -  
of -space algebra 1,3( ) 

real scalar part 0 of mixed basis 
one of 24= 16 dimensions; 328 -  

pure quantity intuited zero grade subject 
no extension; 150 -  

real  = ±| | volume factor (coordinate) 
for pqg-3 quantity ; 246 -  

real area magnitude; 168 -  
real area quantity  factor for bivector direction; 167 -  
real coordinates   =    in natural -space; 235 -  
real eigenvalues; 287 -  
real field quantity  

ground state normal distribution; 64 -  
real function cosine; 163 -  
real magnitude modulus amplitude 

of complex quantity; 175 -  
real magnitude| |   of geometric vector ; 144 -  
real parameter argument; 147 -  
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real scalar parameter  represent angle quantity 
argument for a circle function development; 157 -  

real scalar part in a rotor 
complement the bivector part; 172 -  

scalar + bivector; 173 -  
real scalar quantity 2  for  circumference; 175 -  
rotation invariant in -space; 263 -  
surplus para idea real scalar 0 

to the Descartes extension; 203 -  
traditional complex scalar ; 176 -  
two bivectors inner product A B = AB 0 ; 242 -  

scalar eigenvalues; 55 -  
scalar field 

purely isotropic; 61 -  
real numbers; 61 -  
real numbers geometric algebraic category; 143 -  

scalar fields 
quantum mechanical 

two real field quantities 1 and 2; 68 -  
scalar indexing of points; 139 -  
scalar operator (Casimir invariant); 282 -  
scalar product; 163 -  

square integrable functions, Hilbert space; 53 -  
the inner product; 165 -  

scalar unit 
real development measure 1  0 0 

in Minkowski -plane algebra 1,1( ); 209 -  
scaled by the magnitude from a unit; 164 -  
Schrödinger 

eigenvalue equation; 61; 62; 73 -  
equation; 54; 55; 67; 261; 318 -  
picture; 54 -  

science since Baruch Spinoza; 228 -  
sector 

arc quantity double area; 182; 246 -  
area; 158; 172; 182 -  
three symmetrical circle; 177 -  

segment 
line-segment; 141 -  
plan-segment 

area-segment; 166; 172 -  
unit segment   2 1; 169 -  

semiotics; vi; 327 -  
sentence in logic syllogisms; 24 -  
sequence 

applies the causal consequence; 24 -  
distinguished identical events (times); 35 -  
natural counting; 25 -  
not commutative causal; 24 -  
of ,  coordinate set; 189 -  
operation orientation; 166 -  
sinistral reversed dextral orientation; 255 -  
three-step of rotor rotations; 265 -  

sequential 
counting process FORWARD; 36 -  
definition in this book 

left multiplication operational; 254 -  

direction; 25 -  
order; v; 25; 29; 35; 105; 186; 223; 229; 239; 278; 297 -  
perceptions; 26 -  
periodic counting; 37 -  

timing measure; 37 -  
timing; 37; 40 -  

series 
Balmer; 315 -  
binomial; 226 -  
exponential; 226 -  
Fourier; 133 -  
power; 33; 34; 38; 218; 226; 228; 229 -  

shape 
amoeba; 167; 188 -  
amoeba invariant 

plane direction; 188 -  
solid volume subject  direction; 239 -  

circular possible elliptical cycles; 296 -  
geometric; 138 -  
of arbitrary objects; 170; 239 -  
of plane-segment; 167 -  

shared integration; 49 -  
sibling; 311; 314; 316 -  
sigma names   3( ) 

for orthonormal basis 1-vectors 
dextral Cartesian Euclidian; 254 -  

signal 
 isotropy to objective unit direction 1; 212 -  

amplitude modulate QAM; 112 -  
arbitrary spectrum modulation; 112 -  
carrier idea of angular frequency; 112 -  
coded information 

phase angle; 105 -  
external distant null signal; 220 -  

nilpotent isotropic information; 214 -  
the isometric idea; 211 -  

macroscopic modulated; 111 -  
microwave radio from the Caesium-clock; 28 -  
one direction as a transversal plane wave; 110 -  
receive from depth (past); 96 -  

signature 
Clifford metric ( ) 

negative for extension direction; 209 -  
in Minkowski space; 214 -  

Clifford metric (+) 
positive for causal direction; 209 -  

negative ( ) in closed algebra 0,2( ) 
orthogonal plane directions basis 

quaternions anti-Euclidean; 254 -  
signatures 

Clifford algebra 
1,1( )  signatures (+, ); 209 -  
1,1( )  signatures (+, , , ); 212 -  

multiplicative Clifford algebra; 162 -  
possible signatures  =1,0, 1; 251 -  

simultaneous 
all three directions acting together; 292 -  
created  pairs of angular phases; 105 -  
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creation macroscopic cause; 106 -  
double creation; 103 -  
individual phase detection 

confusion in permutation; 105 -  
singular point illusion; 308 -  
sinistral 

(lefthanded) orientation reversed of dextral; 239 -  
volume  <0, negativ quantity; 240; 246 -  

situated center of locality; 249; 261 -  
situs 

analysis situs from Leibniz; 136; 308 -  
geometria situs (for the object idea); 308 -  

Sobczyk; 203; 206; 207 -  
solid 

any shaped solid volume amoeba direction 
subject  with magnitude  |  |=1; 239 -  

Descartes space extension 
has length, breadth, and depth; 231; 234 -  

extended solids not at same space locality; 287; 314 -  
stereo-metrics; 137 -  
three linear independent geometric 

1-vectors form a prism solid volume object; 237 -  
solid tetrahedron 

four points fix a solid in space; 233; 235 -  
regular simplest Platonic solid; 231 -  

space 
natural physic -space 

three orthonormal directions; 235 -  
Natural Space; xix; 123; 231 -  
simplest multidimensional space; 126 -  

-space symmetry; 233 -  
-space algebra 1,3( ) STA 
five different grades of directions 

24= 16  different dimensions; 326 -  
-space information dependent development; 326 -  

spacelike bivector direction; 214 -  
spaces 

algebra of a linear spaces; 124 -  
additive algebra for vector spaces; 160 -  

geometric spaces; 137 -  
linear geometric algebra , ( ) ( ); 251 -  
linear spaces of integrable functions; 134 -  
subspaces; 125 -  
vector spaces of functions; 133 -  

span 
any bivector spanned from basis {1, 1, 2, 3}; 240 -  

for ~ 0,2( ) 3( ) in -space; 254; 256 -  
full structural linearly span 

from 23= 8  mixed dimensions basis 
{1, 1, 2, 3, 1, 2, 3} for 3( ); 309 -  

internal parameter development direction; 223 -  
internal parameter span; 45 -  
linear vector space  ; 125 -  
of a straight line; 147 -  

spanned 
from the periodic time; 121 -  
plane by two straight lines; 155 -  
plane by two straight lines spanning an angle; 156 -  

spaces 
of mutual annihilation zero divisors; 201 -  
of nilpotence zero divisors; 201 -  

special orthogonal rotation group; 42 -  
spectral 

basis; 206; 207; 210; 334 -  
decomposition projection; 203 -  

spectrum 
 of the external quantity ( '); 135 -  

continuous spectrum of oscillators 
complex scalars (as basis vectors); 134 -  
continuous eigenvalues; 55 -  

frequency spectrum; 45 -  
Hydrogen; 219 -  
of cyclic oscillators; 52 -  
of subtons; 112; 113 -  
oscillators integrated over time Fourier spectrum; 119 -  

spectrum  full entity ; 45 -  
speed 

along circle circumference; 65 -  
around unitary circle; 89 -  

c of information; 220; 320; 321; 323; 326 -  
c=1 isometry; 224 -  

c of light; 110; 222 -  
c of subton; 94 -  
clock frequency; 36 -  
of times; 27 -  

 relativistic; 223 -  
radial speed factor; 221 -  

  longitudinal; 221 -  
sphere 

circumscribed tetrahedron; 231 -  
four points A,B,C,D; 233 -  

spherical 
2 symmetry of 3-dimensional 3; 77; 236; 273 -  

broken 3 symmetry; 293 -  
unit coordinates (1, , ) for 2; 268; 269 -  

3 symmetry of 4-dimensional 4 
remove any preferred projection direction; 311 -  

 =1 of versor idea ~ 0,2( ); 294; 301 -  
spherical harmonic functions 

for probability distribution; 318 -  
spin½ 

aligned parallel or antiparallel; 293 -  
angular momentum; 296; 298; 301; 316 -  

four oscillating directions; 303 -  
of quantum number m= ±½ ; 296 -  

directional entity of locality in -space; 287 -  
fermions; 302; 304; 306; 310; 311; 315 -  
fermions particles; 333 -  

primary quality of spin one-half; 311 -  
fundamental category of spin½ fermions; 312 -  
indivisible entity ½ quality; 302 -  
quaternion entity ½; 295 -  
shift ±L3; 297 -  
up or down; 296 -  

two states of the electrons; 314 -  
spin½ angular momentum 
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of quantum number m= ±½ ; 316 -  
spin-1-rotor U(1); 216 -  
spinor 

1-spinor 
called a plane spinor; 175 -  
one plane angular parameter; 175 -  
plane symmetric field; 180 -  
product of two 1-vectors ; 176 -  

components of orthogonal oscillating states; 292 -  
even closed multiplication algebra 

3+( ) ~ 0,2( ); 245 -  
Lorentz 1-spinor; 228 -  

in Minkowski -plane; 228 -  
normalize as rotor 0,2+ = uuv 

in even algebra 3+( ) ~ 0,2( ); 247 -  
quaternion 2-spinor; 262 -  

two parameter; 260 -  
quaternion rotor has 

two driving 1-spinors; 257 -  
two oscillators 1 and 2 

orthogonal interconnected; 259; 293; 299; 309 -  
spinor quality of -space 

a spinor wavefunction; 331 -  
rotor fulfilling unitary condition; 332 -  

unitary 2-spinor is a 2-rotor versor; 260 -  
Spinoza, Baruch; 228 -  
spiral conic expanding radius; 214 -  
spiral helix wound up in a cylinder; 93 -  
spiralling helix movement; xx 
split 

expansion of the bilinear; 161 -  
geometric algebra in even and odd; 192; 245 -  
geometric product in parts 

symmetrical and anti-symmetrical part; 163 -  
inner and an outer part of geometric product; 241 -  
paravector in scalar and Cartesian extension; 217 -  
spectrum of cyclic oscillators; 116 -  
two parts of hyperbolic rotation 

development and extension like; 218; 219 -  
square 

absolute square complex number; 33 -  
internal force depends on 2; 44 -  
of dilation radius; 182 -  
of Euclidean plane multivector; 199 -  
of outer product bivector is negative; 166; 238 -  
quaternion auto product; 255 -  
signature unit pseudoscalar -bivector; 209 -  
unit chiral volume 2 = 1; 254 -  

squared 
1-rotor represent a regular circular rotation; 249 -  
1-vectors; 163; 283 -  
angular momentum operator 

is a scalar operator 2 = 2 0; 283 -  
magnitude, positive auto dot product; 151 -  
normalized bivector quantity 

direction plane-segment  ; 168 -  
squares 

 plane geometric figure; 137 -  
STA 

basis { 0, 1, 2, 3} signature (+, , , ); 334 -  
geometric algebra 1,3( ) for space-time 

mixed Clifford signature (+, , , ); 325 -  
STA Space-Time-Algebra; 224; 228 -  
stable 

action quantity; 49 -  
invariant null line directions; 212 -  
physical entity  with quantities 

q, p and Hq, p; 50 -  
reliable angular frequency energy ; 223 -  
reliable clock; 46 -  

staggering NOW; 321 -  
stamp 

development; 111 -  
time; 109 -  

standard 
22-dimensional basis for the algebraic plane 

{1, 1, 2,   2 1}; 199 -  
external angular frequency 

relative to ; 101 -  
for a second; 29 -  
orthonormal dextral 

1-vectors basis { 1, 2, 3}  for 3( ); 241; 245 -  
even basis {1, 1, 2, 3} for ~ 0,2( ); 256; 279 -  
odd basis { 0, 1, 2, 3} for 1,3( ) 

geometric algebra for -space; 328 -  
oscillator clock angular frequency ; 45 -  
view on a transversal plane; 67 -  

Standard Model; xvii; 302; 311 -  
state 

called a spin½ state of an entity; 287 -  
fermion autonomy; 309 -  
ground state; 75 -  
linear harmonic oscillator; 63 -  

ground state n=0; 63 -  
states number ; 63 -  

NOW-state-mode of subtons; 110 -  
plane first excited state 

; 82; 270 -  
circle oscillator  = ++  

two states  = +   = ±1; 78 -  
development extension ; 91; 92 -  
energy ; 79 -  

plane ground state  ; 76 -  
plane ground state energy 

; 73 -  
plane harmonic oscillator 

degeneration n+1 of state |  = | 1, 1 ; 70 -  
real probability scalar field 

ground state symmetry; 76; 286 -  
superposition state-mode; 101; 103 -  

elliptical polarized state; 113 -  
linear polarized state; 104 -  
macroscopic one direction 

at each frequency in the spectrum; 118 -  
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volume entangled double state 
orthogonal angular momenta; 282 -  

volume first excited state  = ½ 
geometric algebra ~ 0,2( ); 287 -  

state entangled 
double orthogonal angular momentum; 282 -  

statements 
elements in a syllogism; 24 -  

states 
two state 

orientation per direction grade dimension; 308 -  
Stern-Gerlach experiment 1922; 261 -  
superposition of internal spinor orthogonality; 260 -  

two states 
chiral direction trivector volume T = ±T; 238 -  
plane segment BB = ±1|B| ; 184; 186 -  

static eternal field; 313 -  
static view where nothing happens; 223 -  
stationary 

condition for the physical entity ; 50 -  
eigenvalue equation; 55 -  
existence of versor entity; 294 -  
measured in local laboratory; 221 -  
probability function ; 54 -  

stereo 
space Euclidean geometry; 233 -  

Stern-Gerlach experiment 1922 -  
stochastic 

angle   direction 
in a plane  concept; 75 -  

variable radius  ; 74 -  
structural full basis {1,  1, 2, 3,  1, 2, 3}; 309 -  
structure 

1-vectors in 3-dimentional; 237 -  
angular momenta components of a fermion; 310 -  
atomic shell ; 318 -  
by Pauli matrices; 252 -  

unitary structure; 253 -  
classification of fermions; 309 -  
composite rotors in -space; 333 -  
dextral trivector direction of STA; 327 -  
even geometric algebra 

0,2( ) ~  versor 2-rotor; 310 -  
knowledge of oscillator concept; 59 -  
mixed basis of STA 16 directions 

; 328 -  
order of real numbers; 29 -  
oscillator produces helical cylindrical; 83 -  
paravector; 203 -  
plane mixed standard basis multiplication; 199 -  
plane spinor quality; 176 -  
quality described by multivectors; 245 -  
Quaternion Group multiplication; 255; 261 -  
regular tetraon basis 

four basis  structure; 301 -  
non-Cartesian, obtuse angles; 300 -  

spatial angular structure; 234 -  

substantial difference AB; 93 -  
topological -space conclusion; 319 -  

-bivector direction plane 
transformation invariant structure; 211 -  

structures 
extended construction in natural space; 231 -  
universal a priori of Physics; 228 -  

subalgebra even closed algebra 
~ 0,2( )= 3

+  3( ); 309 -  
subalgebras dual dependent; 309 -  
subject 

Das Ding an sich; 151 -  
extension cannot be measured directly; 92 -  
scalars by the term ; 125 -  
the hemisphere as a substance; 94 -  

subject as the receiving interpreter.; xx 
subject idea 

a continuous parameter ; 40 -  
a point is in the substance of space; 139; 140 -  
bivector in a pqg-2 substance; 166 -  

unit as a bivector = 2 1; 180 -  
complex of plane function idea 

ei t C  for t R; 36 -  
geometric 1-vector; 144 -  

belong to a substance; 145 -  
odd standard basis { 0, 1, 2, 3} 

directional foundation algebra G1,3R; 331 -  
of angular momentum entanglement; 290 -  
paravector as multivector 

in a substance of grades 0,1; 203 -  
Platonic tetrahedron ideal subject 

for the simplest solid object; 235 -  
real numbers  substance endowed 

with addition, subtraction, 
multiplication, and division; 143 -  

represent by an example object for us; 76 -  
straight-line-segment AB 

between two points A and B 
in space  substance; 142 -  

unit -bivector  
in Minkowski -plane; 218 -  

unit chiral volume pseudoscalar ; 239 -  
subjects, three plane intersection 

establish center of locus situs; 307 -  
subshell; 315; 316; 318 -  
subspace    

 subspace of the linear space ; 125 -  
substance 

entity for extensive difference; 93 -  
light photons transversal plane idea; 37 -  
primary quality of circle oscillation idea; 67 -  
primary quality of first grade 

the linear line idea; 146 -  
primary quality of second grade 

angles shapes the plane  idea; 156; 161; 166 -  
plane bivector  =   direction; 167 -  
rotating concept in plane direction; 174 -  

provides depth into the past; 98 -  
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quality of a vector space; 136 -  
scalar; 125; 129 -  
structure of the -bivector direction 

Minkowski -plane algebra 1,1( ); 209 -  
Minkowski -plane algebra 1,1( )development 

measure instrumentalization; 219 -  
-space concept of the extension; 231 -  

chirality direction ; 239 -  
-space of physics; 331 -  
 the total natural space for physics; 137 -  
 line concept sub-substance of ; 143 -  
 plane idea shaped by angles; 156 -  

subtend for planar angles and triangles; 158 -  
subton 

direction  autonomous ; 99 -  
for space-time subject entity; 93 -  

speed of information c; 95 -  
idea of excited information state; 98 -  
memory of space extension; 216 -  
state eigenvalue direction 3 = 3; 270 -  

free subton state  ; 280 -  
subtons 

carrier; 107; 108; 109; 111 -  
clock in NOW state; 321 -  
spin one idea of information; 303 -  

 propagating chronometer time { }; 117 -  
different frequency energies ; 107 -  
field as low frequency propagating outwards; 314 -  

subtract 1 all the times; 26 -  
subtraction in geometry is allowed; 145; 160; 163 -  
subtraction of vectors; 124; 160 -  
superposition 

in one direction; 101 -  
linearly polarization by two subtons; 100; 103 -  
of linear 1-vector quantities; 190 -  
of linear polarized double±subtons; 105 -  
principle; 100 -  
two1-spinors to a versor 2-rotor 

 wavefunctions 
; 260; 292 -  

surface 
area unit  with orientation; 170 -  
curve on a sphere two angular parametrised; 273 -  
experience flatness of material things; 190 -  
perceivable in front of us; 188 -  
plane; 121 -  

possible to construct a planar surface; 153 -  
reflection in a plane object in space; 195 -  
screen, paper, wall, or a stone; xix 

surjective; 29; 30; 39 -  
surrounding electrons; 315 -  
surrounding space prerequisite for direction of a line; 

149 -  
surroundings 

binding potential; 38; 59 -  
fixed by external dextral frame  {e }; 271 -  
interaction direction; 313 -  

no interaction freedom; 83 -  
relative rotation of an entity ; 265 -  

sweeps out equal angular areas; 69; 276 -  
swing-spin; 30; 40; 41; 43; 45 -  
syllogism; 24; 178 -  
symmetric 

inner product; 163 -  
commuting; 165 -  

isotropic radial; 90 -  
only plane rotation; 83 -  
regular tetraon in -space 

basis structure; 310 -  
information from entity ½; 301 -  
six mutual angular rotor relations; 300 -  

spherical atom; 316 -  
symmetrical 

bilinear form; 161; 163 -  
for bivectors; 256 -  

regular central tetraon; 236 -  
synchronised 

Euler circle with a time-axis; 36 -  
relatively to a clock oscillator; 52 -  

synchronous 
measure of the counts; 32 -  
ordering of real numbers running parameter ; 35 -  

system 
Cartesian coordinate; 129; 131; 136; 184; 189; 250; 251 -  

inadequate ( , ) idea; 189 -  
right-angled; 183 -  

orthogonalize geometric coordinates; 187 -  
plane polar coordinates ; 191 -  
polar cylinder coordinate; 91 -  
position coordinate from origo O; 235 -  
quantitative real numbers ; 142 -  
reference chronometer; 118 -  
traditional external lab norm; 314 -  

systems different unit; 65; 89 -  
tangent straight line to the circle; 155; 159 -  
temperature; 28; 29; 105; 115; 150 -  
tensor electromagnetic field; 331 -  
tensor metric; 327; 337 -  
tetrahedron 

Platonic solid regular; 231 -  
four vertices; 236 -  
geometry; 300 -  
regular; 233; 304; 321 -  

tetraon 
concept in a tetrahedron; 235 -  
four radial 1-vectors point out 

vertices of a tetrahedron; 233 -  
regular; 236 -  

symmetry quantity cargo; 303 -  
regular autonomy 

basis for four-angular-momenta; 300 -  
basis structure directions 

1-vectors u  orientated outwards; 310 -  
thermal noise; 29; 105; 115 -  
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These spectral energy quantities; 135 -  
Thomas Aquinas (1225-74); 76; 77; 140; 149; 314 -  
tilt a plane bivector; 259 -  
tilt one 1-rotor orthogonal to another; 267 -  
tilting Euler angle; 265; 266 -  
time 

autonomous measure phase angle development; 92 -  
carrier chronometer time; 108; 216 -  
chronometer propagating carrier; 117 -  
continuous action; 29 -  
conventional space-time ‘light-cone’; 93 -  
cyclic; 31 -  

oscillation time T; 32 -  
derivative; 65 -  
development concept as a running wheel; 36 -  
development parameter 

instead of ‘time’; 57 -  
  for Fourier integrals; 134 -  

direction 
FORWARD orientation; 27 -  
the arrow of times; 26 -  

direction, FORWARD; 25 -  
extension as a secondary quality; 30 -  
integrated over oscillators to a Fourier spectrum; 119 -  
local internal; 46 -  
primary quality from causal action 

action and sequence; 25 -  
something happens; 27 -  

quantity result of counting 1, 2, 3, ...; 24; 26 -  
realisation as a vector space 

unit of times ; 127 -  
Space-Time-Algebra (STA); 217; 223; 325 -  
speed of times, frequency in action; 27; 28 -  
time-ordering operator direction FORWARD; 56 -  
to count the angular phase; 110 -  
traditional concept of time and energy; 121 -  

Time 
in the Natural Space; 23 -  
traditional concept of space-time; xxi 

Time itself is a transcendental concepts (I. Kant); 23 -  
timeline 

; 129 -  
classical Augustinian concept; 222 -  
draw a time axis; 26 -  

timepoint 2 preceding the timepoint 1; 30 -  
timing 

autonomous phase angle; 32 -  
development parameter; 30; 36; 37; 52 -  

from timing clock; 32 -  
sequential measure; 37 -  

numbers counting rhythm sequential; 26 -  
oscillator clocks as infinite basis 

; 135 -  
quantity numbers of individual 

identical distinguishable events; 36 -  
tock; 26; 27; 31 -  
topological; 245; 319; 321 -  

topology; 308 -  
trajectories null line of the past field lines; 314 -  
transcendental 

a priori one common point at infinity P ; 142 -  
classical substance ; 90 -  
direction concept as a priori given; 95; 126 -  
ignorance of the odd part; 331 -  
natural geometric space  of physics; 137 -  
the plane platonic idea; 153 -  
the space per se is a platonic idea; 231 -  

transform the space narrative of physics 
right multiplying by orthogonal 0 measure; 325 -  

transformation 
bivector  exponential function 1-rotor; 182 -  
Fourier; 57; 116; 119; 134 -  
hyperbola; 210; 211; 212; 213; 215; 216 -  
Legandre; 50 -  
linear; 54; 195; 196; 247 -  
Lorentz; 219 -  

boost; 220 -  
orthogonal canonical form; 263 -  
parity inversion; 185 -  
projection operator is idempotent linear; 194 -  
quantise classical field quantities; 68 -  
reflection is an irregular rotation; 195 -  

transformed 
into an operator; 52 -  

translation invariant; 148 -  
translations linear addition; 147 -  
transmission 

along real quantity 
representing the extension |-ct|; 97 -  

direction e3  starts with 3 = 0; 108 -  
of light; xx 
of signal fall in the null direction; 222 -  

transmitter; 94 -  
amplitude; 109; 111 -  
creative location; 108; 109 -  
phase angle; 111 -  

transposed; 53; 94; 205; 208 -  
transversal plane; 66 -  

active angular rotation development progress 
into the future as positive orientation; 85 -  

area distribution of action; 86 -  
and intensity; 87 -  

circle rotation; 70 -  
symmetry ; 95 -  

cyclic circle oscillator; 68 -  
describe by complex number field  C; 91; 97 -  
direction with orientation; 67 -  
Hamiltonian eigenvalue equation 

for development energy; 99 -  
Hamiltonian eigenvalue equation for 

development frequency energy oscillation; 94 -  
indices 1 2 reversion; 69 -  
monochromatic plane wave amplitude; 102 -  
normal vector   pointing into the future; 96 -  
perpendicular to axis of rotation; 66 -  
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pqg-2 concept is dual to a pqg-1-vector; 234 -  
; 195; 241; 246; 248; 260; 266; 271; 290; 313; 334 -  

unit bivector =  u dual to 1-vector u; 303 -  
propagating at speed of light c; 118 -  
quantum states-mode ( ) 

oscillating cyclic rotation ; 116 -  
transverse; 212; 220; 320 -  
transverse field traditional; 106 -  
transverse perpendicular; 193; 212; 220 -  
transversely; xix; xx; 99; 189 -  
trap; 249 -  
trapped; 309 -  
travel backwards through space; 27 -  
triangle ABC; 155; 156; 187; 231 -  
trigonometric abstract angle; 332 -  
trigonometric coordinate; 159 -  
trigonometric functions; 252; 267; 298 -  
trigonometric oscillating reals; 299 -  
tripartite Kant's judgment on quality; 139 -  
triple chiral orthogonality rule; 279 -  
triple product; 254; 279 -  
trivector 

a trivector concept; 237 -  
as odd member  3  3( ); 242 -  
chiral product of three 1-vectors 

direction of third grade; 308 -  
four basis trivectors directions 

in -space algebra 1,3( ); 326 -  
three 1-vector sequence commutation; 238 -  
unit dextral chiral pseudoscalar; 239 -  

  3 2 1; 238 -  
tuple 

2-tuple mixed matrices as basis; 206 -  
2-tuples basis columns or rows; 205 -  

turning axis direction.; 263 -  
turning bivector; 258 -  
two state 

orientation per direction grade dimension; 308 -  
Stern-Gerlach experiment 1922; 261 -  
superposition of internal spinor orthogonality; 260 -  

two states 
chiral direction trivector volume T = ±T; 238 -  
plane segment B = ±1|B| ; 184; 186 -  

ultraviolet catastrophe; 118; 135 -  
uncertainty; 56 -  

factor; 75 -  
of quantum mechanics Heisenberg; 273 -  
phase factor; 285; 299 -  
principle; 56 -  

unchangeable eternal; 323; 331 -  
unexcited Hydrogen and Helium,; 316 -  
unified indivisible; 310 -  
uniform 

across space; 148 -  
radius; 186 -  
rotational symmetric distribution; 95 -  

unit 

 vector a desired direction; 56 -  
1 one and one more count of times; 27 -  
1-vectors basis; 146 -  
bivector  plane concept; 170 -  
imaginary  of the complex numbers; 33 -  

unitary 
 vector direction ; 95 -  

2-spinor is a versor 2-rotor; 260 -  
bivectors two states  ; 169 -  
Euclidian geometric 1-vector u 

with arbitrary direction |u|=1; 146 -  
operator concept; 52 -  
oscillators; 45 -  
product of unitary multi-vectors; 177 -  
rotating helix; 91 -  
rotor operator concept; 171 -  
spinor condition ; 332 -  
structure of Pauli matrices; 253 -  
trivector idea ; 239 -  

unitary group 
circular rotation (1); 39; 248 -  

Abelian group; 40 -  
one parameter group; 52 -  

special  (2); 256; 261; 306 -  
units 

frequency in [eV] or [Joule] and energy in [Hz]; 28; 54 -  
orthonormal basis 0 and three  for 1,3( ) 

subject 1-vector directions in -space; 220 -  
we use [ ] reciprocal to [ 1] for energy; 57 -  

universal Nature; v; vi; xviii; 37 -  
geometric space ; 137 -  

unknown a priori condition for future; 36 -  
upper grade limit  = 0 for algebra 3( ); 305 -  
upper indices  for contravariant coordinates; 213 -  
valued 

multivector valued function ; 229 -  
variable 

angular momenta magnitudes; 277 -  
arbitrary direction in space; 146 -  
input frequency  as spectrum basis; 107 -  
modulated phase angle; 110 -  
monotone angle  =  ; 77 -  

development parameter ; 78 -  
power of a ray; 119 -  
resulting bivector argument; 272 -  
stochastic radius coordinate; 74 -  
two independent argument quantities; 50 -  

variation of action; 49 -  
variations by canonical conjugated parameters; 58 -  
vector; 33 -  

angular momentum operator; 69 -  
vector space 

abstract linear space; 124 -  
additive algebra of geometric substance; 160 -  
bilinear form for vectors; 161 -  
bivector  = ; 166 -  
exponential function of multivectors; 226 -  
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Fourier integral operators; 134 -  
geometric inner symmetric product; 163 -  
geometric product of vectors; 165 -  
idempotent projection multivector; 202 -  
inner scalar product of Euclidian 1-vectors; 165 -  
matrices of geometric multivectors of 2( ); 205 -  
multiplication rules for vectors 

in geometric algebra; 162 -  
multivector in Euclidean plane; 192 -  

4-dimensional linear algebra; 199 -  
nilpotent operation; 199 -  

non-Euclidean plane 1,1( ) 
1-vector basis { 0, 1} signatures +, - 

unit pseudoscalar -bivector  1 0; 209 -  
1-vector null-basis ; 210 -  
extension unit 1-vectors ; 209 -  
for information development direction 

external unit 1-vector 0; 209 -  
non-Euclidean -space 1,3( ) 

multivector concept 
five different primary quality grades 

24=16 different dimensions in STA 
; 328 -  

orthonormal { 0, 1, 2, 3} 
1-vectors signatures (+, , , ); 325 -  

unit dextral helicity pseudoscalar   1 2 3 0; 326 -  
orthonormal bivector basis 

mixed basis {1,  1, 2, 3} 
anti-Euclidean algebra 0,2( ) ~ ; 254 -  

outer product of geometric vectors; 166 -  
paravectors  p = 0 +pp 

multivector of grades 1; 203 -  
1 from unit basis vector ; 127 -  

real quadratic forms for geometry 
Clifford algebra; 162 -  

vector product algebra 3( ) 
dextral chiral pseudoscalar trivector 

unit   3 2 1; 238 -  
from 1-vector Cartesian basis { 1, 2, 3}; 238 -  

vectors 
angular momentum direction vector ; 69 -  
as arrows  from the center; 65 -  
eigenvectors; 55 -  
geometric 1-vector  ; 144 -  

primary quality of first grade (pqg-1); 145 -  
in a Hilbert space; 53; 54 -  
rotation vector ; 66; 67 -  
two unit pqg-1-vectors directions 

span an angular segment; 158 -  
velocities relative to each other; 220 -  
velocity in circle perpendicular to radius; 66 -  
velocity of light direction; 108 -  
verb in Aristotle logic, action and sequence; 25 -  
versor 

basis {1, 1, 2, 3} in  3( ) ~ ; 268 -  
fluctuating wavefunction 

for an entity ½ in  space; 292; 314 -  

Hamilton’s original quaternion idea 
1843 of basis 2 = 2 = 2 =    = 1 

{ 1,   = 1,    = 2,    = 3 }; 305 -  
quaternion spin½ entity ½; 295 -  
reversion of three directions 

parity inversion of 1-vectors; 297 -  
unitary four-angular-momentum; 295; 310 -  
unitary quaternion 2-rotor direction; 256; 273 -  

vertex; 155; 235; 298; 307; 319 -  
vertical displayed time axis; 212 -  
virtual 

carrier; 108; 113 -  
centres for the ground state; 76 -  
energy; 73; 103 -  
plane of rotation; 77 -  
rotation for intuition; 75 -  
states-mode; 116 -  

visible light; 88 -  
visual space; xxi; 321 -  
volume 

as quantity of space quality; 24 -  
forward-flowing element; 86 -  

developing area element; 87 -  
odd grade three A 3 in algebra 3( ); 309 -  
oriented trivector T= c b a; 237 -  

chiral direction pqg-3; 238 -  
unit chiral operator 

pseudoscalar   3 2 1; 238 -  
-volume top grade four X 4 
helicity information quantity; 332 -  
helicity pseudoscalar direction quality; 326 -  

wave 
transversal plane 

monochromatic; 101; 102 -  
amplitude; 102 -  
carrier wave coherent direction; 109 -  

propagating electromagnetic waves; 28; 81; 107 -  
wavefunction 

coordinate arguments; 90 -  
R4  C; 97 -  

wavefunctions 
count two stats 

Stern-Gerlach experiment; 261 -  
orthogonal for one entity ½ 

versor as two 1-spinors ; 309 -  
orthogonal for one entity ½; 260 -  

versor as two 1-spinors ; 260 -  
waveguides; 111 -  
wavelength 

autonomous ; 91 -  
infrared for 1eV; 88 -  

waves measuring idea gravitation waves; 335 -  
waves or particles; xx 
wedge product angle icon  

Grassmann external product; 322 -  
weight scalar factors ; 45 -  

scalar spectrum over  ; 135 -  
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wheel; 36 -  
cycling around locus situs; 188 -  

zero 
a primary quality of zero grade (pqg-0); 139; 150; 203 -  

non-directional real scalar field; 327 -  

mutual annihilating zero divisors (mazd); 201 -  
nilpotent zero devisor (nzd); 201 -  
zero divisors in plane algebra 2( ); 200 -  

zero-vector 0 , additive neutral element; 160 - 
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