OPOLOGICALC GEOMETRODYNAMIES
Basic ldeas

Matti Pitkanen

http:/ /www.helsinki.fi/ ~matpitka/

matpitka@rock.helsinki.fi


http://www.helsinki.fi/~matpitka/

Table of contents

SHOKAEAY RO UL G,

Pl

TGP s solutlon tra anargy oroolsm of GI4T znd g2nsrzliZation
DIRSUHINYNNOKE]

Somla inoliezdlons of navy rnoutlon of elzissiazl] gzitgs izl

Kahler action and vacuum extremals

QUG S5 Gl lCONESPONUENGE



file:///Users/mattipitkanen/Desktop/ppt/tgdppt/ppts/TGDstartA.ppt

Short FAQ about TGD To the beginning

Why TGD?

WhyaIGDNEOYS)RERnErgy problem oigeneraiirelativity:
Genenalizationioistringimodelsibyareplacing sthngsiwith
SESlfacesmGeometnzationoifindamentalinteractions
usingisubEmaniroldigeomerny:

WhyaIIGDNZO06)SandscapeichsisioiM=theorysEanureto
reproduceievenstandardimodel ?hysics. SUper-symmetry
m;‘ght pemIstnderstoodiphysicallyaHiggsimightinotibe
wWiatithsE

What are the great ideas of TGD?

Spacertimerasd=DIsuriacen M= CPINGEom el hZation o],

classicalffieldsiandielementaryparticlelquantumnumbers:
SEDNIght=likesuracesibasicdynanmicaliobjects:

Generalization of Einstein’s geometrization program.
uantumistatesiasiclassicalispimortieldsintheworldior:
classicaliworldsabDornotiquantize:



To the beginning

Physicsiasigeneralized numberRtheorys p=AdICHNASS
cdlcuiationspEAdICIphYSICS as PhySICSIORCOgRILIGNand
IntenuonsUmticationoip=adicanuirealiphysicsiby number
theoretcunmyensalityaclassicalinumbertieldsiandidimensions
87472 0o mbedding Space, space-timey partonystrand or
numbertheoreticibraidsRIeEmanniZetarandiphysics:

cliffordialgebrajofawonidioiiciassical Worldsiandhypersfinite
TacLorSIoTtYPENL ey o thelnderstanding o quantumpiGD

andiitsigeneralizationrQuantumimeasurementithesny/awith
nieImeasurementiresolutionintermsioi I onesIncIuSIons:
EmergenceloinGhDiUnmyverseromnumbertheory - Planck:
constants dynamicaliandiquantizedsDarkematterias
wacroscopically gquantumiconerentiphasesmwithiargenvalue of;

SUpEerEcontormalisymmetnessMagiciconformal Properties oF:
SEDNIght=likepartonicsuriacesianuiboundanyorda=pDlight=
conelasikey aspectsh o thEeorY:

Extension of quantum measurement theory to a theory of
CONSEIGUSHESSHNEWNVIEW aboUtrElatiooigeometncand
experencedimenSeliheranchy:



To the beginning

What is common to TGD and standard model?

TGD predicts standard model (gauge) symmetries and particle
Spectrium;:

What distinguishes TGD and standard physics?

Reductionistic philosophy given up and replaced with
nactalityaVanousiractalimerarchiestMany=sheetedspace=
timeppradicscalngieranchydanrkimatieshieranchy hierarchy
ofisglvesaScalediipivanantsioistandandimodel physics:
Scalinglargumentsimake theonypredictve:

Newaviewaboutenergyiand timesAlsomegativelenergies
POSSIbI e ZEroenengy ontology:

Hierarchy of dark matters with nonstandard values of Planck
constantsaMacroscopicquantumiphasesinialiNengthiscales:
Applicationsinbiologyespeciallyianterestings

Return
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dGHEEGINRING

TGD as solution the energy problem of GRT
and as generalization of string models

Energy not\well defined concept in GRI; since Poincare
Invariance is lost in curved space-time: Space-time as 4-surface in
H=M* S: Poincare symmetries are symmetries of imbedding space:

Space-time as orbit of particle like object:
generalization| of: string models. String > 3-Disurface. Actually light-like
3=surface: parton orbit:

S=CP, codes for the symmetries of standard model. Isometries: color
group SU(3)- Holonomies: ew gauge group U(2): CP2=:SU(3)/U(2):
Symmetric/constant curvature space.

Return
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dGHEEGINRING

Geometrization ofi classical gauge! fields: Projections of Killing| vector
fields of CP; asicolor’gauge potentials. Electroweak gauge potentials as

projections of CP; spinor'connection.

Geometrization of. standard model quantum numbers. Leptons and
quarks correspond to different H-chiralities: Color partial waves: Triality
1 color partiallwayves for quarks:

Conformal symmetries essential for understanding details.

Family replication phenomenon topologically.
Generation-genus correspondence. 3 fermion families. Hyper-ellipticity
key notion:

Return
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Somejmplications of new notion of; -
classical gauge 12 [e MGhEIEIRNING

Topological field quantization. The imbeddability of say
constant magneticifield possible for finite'space=time region
only: Physical objects possess' fieldiidentity: notion of: field
(magnetic) body:

Only the topological half of: YM' equations satisfied.

Classical color and ew fields in all length scales: hierarchy of
fractal copies of standard model highly suggestive:
Interpretation/in termsiof dark: matter?!

Classicalicolor holonomy Abelian. Quantum-classical
correspondence suggests vanishingiof: U(2) quantum
numbersifor physicall states: Weakiform) of'confinement:
Note: elementary bosonsi correspond to)so called CP;

typevacuum: extremalsiratherthan quantized classical
fields: Return
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Kahler action and vacuum extremals
dGHEEGINRING

Kahler action|Maxwelllaction for induced Kahlerform of CP,

Vacuum degeneracy of Kahler action key to the, understanding of TGD!

SBin glass degeneracy ofiKahler action|. Canonical transformations of:
CP, actias U(1) gauge transformations'but are dynamical symmetries of:

vacuum extremals only. CP, projection Lagrangian manifold for vacuum
extremal:

Pathiintegralldoes notimake sense nor does canonical quantization:

Generalize/Wheeler's su?erspace: theworld of; classicaliworlds; space

CH of: 3-surfaces X3. Realization of 4-D general coordinate invariance

requiresithat CHigeometry assigns to X2 a unique four-surface X*(X2), as
referred extremalsiofi Kahler action, generalized Bohr'orbit: Path

integral>; functional integral over 3=surfaces using/as vacuum functional

Eh? exponent of Kahler' function Kidentified as Kahleraction for X*(X2)
eference:

TGD: Physics as infinite-dimensional geometry.

K'a non=local functional of X=:llocal divergences) cancel:. Ill-defined
Ganceian and merric detarminante canceleach other
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dGHEEGINRING

IGD Universe quantumicritical: Kahler coupling strength corresponds
to criticalltemperature and invariant under renormalization group
evolution. Kahler'coupling strength| turns out to correspond to the value
of electroweak U(1) coupling at electron Comptonilength:

RW cosmologies vacuum extremals: Poincare/inertial’ energy density.
zero)in cosmologicalllength' scales: The sign of Poincare energy can be
also) negative: Gravitationalimass) has definite’ sign. Reference:

TGD and Cosmology.

Zero energy ontology: alllphysical states have vanishing conserved
quantum numbers: Reference:
Construction of Quantum Theory: S-matrix.

Return
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Quantum-classical correspondence
To the beginning

Interpretation of classical non-determinism. Space-time provides a
symbolic representation of quantum dynamics.

Maximalldeterministic space-time regions as'  Bohr orbits™ representing
guantum states:

Also a representation of quantum jumpsequencesi(and contents of
CONSCIOUS eEXpErience):

What about quantum) measurement theory? Interior of space-time
surface represents; classicalldynamics and defines classical correlates
for'the parton dynamics at. 3=dimensional lightiike surfaces carrying
par::qnichg?_lntum numbers. Interior'degrees of freedom zero  modes for
metric o :

Conformalimvariance: light like partonic, 3=surfacesiare metrically 2-
dimensional: Chern Simonsiaction for induced Kahler'gauge potential
thejonly possible dynamicsiat parton level: IGDias almostitopological
QEI: Only Iightiikeness brings in metric implicitiy!

Return
Reference: Construction of Quantum Theory: Symmetries
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Ay component of spinor connection
A, :component of gauge potential on spacetim







random zitter

bewegung
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S-matrix in zero energy ontology

Lightlike partonic
3-surface

Zero energy state

Partonic 2-surface X2 =intersection of incoming lightlike partonic
@ J4-surfaces ('). Note that their interiors do not intersect! Necessary for
realizing quantum classical correspondence.

S-matrix unitary entanglement matrix: SS= =Id, Tr(Id)=1.
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