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Abstract: Loop Quantum Gravity and Deformation Quantization

Abstract: We propose a unified approach to loop quantum gravity and Fedosov quantization of gravity following the geometry of double spa
fibrations and their guantum deformations. There are considered pseudo--Riemannian manifolds enabled with 1) a nonholonomic 2+2 distri
defining a nonlinear connection (N--connection) structure and 2) an ADM 3+1 decomposition. The Ashtekar-Barbero variables are generaliz
adapted to the N-connection structure which allows us to write the general relativity theory equivalently in terms of Lagrange-Finsler var
and related canonical almost symplectic forms and connections. The Fedosov results are re-defined for gravitational gauge like connecti
there are analyzed the conditions when the star product for deformation quantization is computed in terms of geometric objects in loop q
gravity. We speculate on equivalence of quantum gravity theories with 3+1 and 2+2 splitting and quantum analogs of the Einstein equations
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A~ bﬂdge between LQG and DQ
A nontravial task for nonfinear dassical/ quantum theories:
Dictionary for two communities in quantam gravity
working separately with 3+1 ADM /Ashtekar—Barbero
variables and 2+2 splitting of almest K3hler structures.

1. Compare results & methods of LQG and DQ of GR.

2. An unified geometric approach to LQG and Fedosov
quantization. nonholonomic Ashtekar variables.

3. Formulate 3 model of Fedosov-Ashiskar DG of GE.

4 Appiications of LQG and DQ to nonlinear systems.
geometric mechanics and analogous gravity

Language: talk about D(} and Lagrange—Finsler
methods in GR

using the language of moving frames and double 3-+1 and
2+2 splitting in GR and LQG.
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Introduction: Fedosov Quantization

Bacanr works for s semanar: L. 5. Vacars. Locp Suanrom iy o Scheslar and
Lagraage—Finger Vansbles and Fedosov Cmantzamion -of General Relaivine, oy GR0LA00T
LIl veem Schrekar—Ha b CoasTaems Tor LagrengeFinsa Y aiables m
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S i | DQ of Almost Kihler Structures
almost symplectic manifold (M. J & - v X. Y e TM
AR e almost complex structure J H{J X . JY ) =& E ¥)
symplectic 2form and metric i X. Y ) =4 JX. V)
Neijenhuis tensor
Lee i i XY =—[X. Y|+ X JY |- JUJX. Y] -J[X JY]
S ke 1 Locally {z*} on M. 3; =3/ 9.=—H, 5-': i
e ndfl’* isddmedhyﬁ—gﬂﬁ‘“ - —— L
u:.,.mp;gﬁ;mu,.‘ Results: 1) Let ¥D ={ 5T% }. torsion T, Then
EDg= 5Dg = RE}—H = T,ﬁ—l—l 40,
2) Fedosov quantization for 46 =0: Kahler: & = =L
: 08020041 i Page 3/69
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Introduction: Fedosov Quantization

Bacanr works fr s semanar: L 5. Vacare, Locp Juamom Sraviy o Scheslar ang

ME{.‘EBL&;—H Ham. & Lichnerowsz, 0. 5
E.'Feu:'mr | SeTpheCET =T |||de-.i:h-ecn 1551 HKm‘chuPummﬁaih.LﬂEl
2 Kambesgow M Schichemmaicr faimoss Kahisr, 2001)

DQ of Almost Kahler Structures

almost symplectic manifold (M. J &) -7 X. Y e TS
almost complex structure J. H{JX. JY ) =& X.Y)
symplectic 2~form and metric i X. Y 1 =# JA Y
Neijenhuis tensor:

XY =—[X. Y|+ X JY]-JUX Y] - JX. JY]
Locally {25} on M. 3; =8/82° 8; = —r';? e
and OF is defined by JF = g™ = ™8, F =—L

Results: 1) Let D = { *T",}. torsion “T7,. Then
EDg— "Do—EDI—0<— T {1 /40F,
2) Fedosov quantization for 46 =0: K3hler: & =4

Questions: How to apply 0€Q to GR. not modifying the
classical theory ( generalizations: gauge gravity.
Einstein—Cartan, string gravity, BRST quantizat. ...)?
Can be formulated GR as an almost Kihler structurs?

It yes. how to define the almost symplectic variablesge 4/60
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Introduction:

Fedosov Quantization
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D@ of Almost Kahler Structures
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almost sympiectic manifold (M. L& - v X. Y = TS
s Sasen e i almost complex structure J {JX. JY ) =8 Y)
symplectic 2-form and memic gl X. Y 1 =0 JL.Y)
Neijenhuis tensor
LeE ol i3 XY =—[X. Y|+ X JY]-JUJX. Y]-JX.JY]
St chokor & Alaesr Sl |~ LDﬂEIi[‘jp'""L{}n1f & =70 O; = —05.9; —8a.
e and OF, asdmnedb.rﬁ—g H“‘—f“fﬁl P—=—F
N o P 8. 7o e Results: 1) Let ¥D ={ *T",} torsien T, Then
Crmmriogs, Deanmm Ensmin austons 3 ==

EDg= ED8=EDJ=0+— “§§5

2) Fedosov quantization for 48 =0: R
e Questions: How to apply DQ to G!
! s classical theory { generaiizations: £au
Einstein—Cartan, string gravity, BR
{an be formulated GR as an almost
£ 08020041 If yes, how to define the almost sym
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D of Almost Kahler Structures

almost sympiectic manifold (M. L&) -7X.Y = !
almost complex structure J. S{JX_ JY ) =& X
symplectic 2—form and metric gl X. Y | =6( JX.

Neijenhuis tensor

TXY) =—[X.V|+JX_JY]-JJX . Y]-J[X JY]

L‘Uﬂa“}' |-|-.\1.{}|"| AE 1’_'-' —r'.' o 'Qr:_H g.f_a
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Resuits: 1) Let D ={ T} torsion “T,. Then
fDg= ED8= EDJT =0 = iL1"',L=u—1 -Lu___,r
2) Fedosov quantization for @6 =0: Kahler: # =4,

Questions: How to apply 04 to GR. not medifying the
classical theory (generalizations: gavge gravity.
Einstein—Cartan. string gravity, BRST quantizat. ...)7
Can be formulated GR as an almost Kihler structurs?

It yes, how to define the almost symplectic variables?
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Questions: How to zpply DQ to GR. not modifying the
classical theory { generalizations: gauge gravity,
Einstein—Cartan. string gravity, BRST quantizat. )7
Can be formulated GR 2s an almest K3hier structur=?
If yes, how to define the almost symplectic variables?
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Lagrange—Finsler variables in GR
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New Results [1}]:

I. Any Finsler (and Lagrangs) geometry. for the Cartan
connection3.4] (NOT Chern connection: NOT metric
compatible [5]) can be formulated as an almost Kihler

08020041 srrpcture and quantized following Fedosov DQ.

Il. Introduce Finsler /Lagrange variables in GR, construct

L G Vrancssay, Suss s sspaces non helonomes. O B 3cad. Paos 103 (19067 357954
2 A Bejancs and H- B Funn &m&wmiw 5
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Monholonomic manifolds
Geometrization of nonhclonemic mechanics —
concept of nonholonomic manifold V =1 1. D)
smooth & orieatable \/ . non—intagrable distribution D
L ocal coordinates v =iz’ v*). for
i7.—12ab. . —34
N—anholonomic manifold is pr{;widai with N—connection
structure N = N%u) d=* @ s
Particular case: N%u) =I".(riy’
= N—adapted (co) frames (vielbeins)
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Lagrange-Finsler variables in GR
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New Results [1]:
I. Any Finsler (and Lagrange} geometry. for the Cartan
connection|3.4] (NCT Chern connection; NOT metric
compatible [5]) can be formulated as an almost Kahler
strocture and guantized following Fedosov DQ.

Il. Imtroduce Finsler 'Lagrange variables in GR, construct

an equivalent almost Kahler model: apply DQ [2].

Main ldea: Usual Finsler geometry is constructed on
T’ with a nonhelonomic splitting { N—connection)
N : TTM =hTM 5 vTM

Why not comsider similar 22, (n + n). decompasitions in

GR? For 3 manifold V with local fibered strocture

: 08020041

NIV =4V ¥

LQG and DY

Geometrization of nonhclonemic mechanicc —
concept of nonholosomic manifold V =i 1. D)
smooth & orentable V[ non—integrable distribution D
Local coordimates v* =iz’ v*). for

Pt Tab —%%

N—anholonomic manifold is Fm'.rideu‘ with N—connection
siructare N = N%u) d=* & ,,;1
Particular case: N%u) ="u(ziy®

= N—adapted (co) frames (vielbeins)

. o i i
e, — 8 ————— jk (e} ey
Jr he® Y,

e = (& =dr’ " =dy’ + N'luldr’} .
Nonhelonomy: [e,.es] —e.es —egze, =1 e,
anholonomy coefficients W, = 4,87 and W5 =102,
N-—connection curvature O, —e; (N7 —¢; (N7}
holonomic/ integrable case . =0. Page 8/69
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New Results [1]: N—anhclonomic manifold 'iﬂ pmideu‘ with N—<onnection
| Any Finsler (and L } geometry. for the C sracte N = Nia) dr' 8
. Any er (and Lagranges) geometry. for the Cartan .
Iuﬂ-l : - _1I- d’ = - | ¥

connection[3.4] (NOT Chern connection; NOT metric Iia i f *_ 2
compatible [5]) can be formulated as an almost Kahler = N—adapted (co) frames {vielbeins)
structure and quantized following Fedosov DQ. ( ) e a a )

By — B — (s iy
Il. Introduce Finsler /| agrange variables in GR, construct art e sl

an equivalent slmost K3hler model: apply DQ [2].

Main ldea: |Usual Finsler geometry is constructad on
T' M with 2 nonhelenomic splitting { N—connection) )
N : TTM —hFM = oTM anholonomy coefficients W2, =4, N7 and W5 =105,

= (¢ =i’ o = - Vi)

Nonholonomy: [e..ed —e.es —eze, =11 e,

Why not consider similar 2+2, (n + n). decompesitions in N—connection curvature (O, —e; (N7 —e; (A7)
GR? For 2 manifeld V with local fibered structure
N: TV =4V ¢y

holonomic/ integrable case W . =
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New Results [1]:
I. Any Finsler (and Lagrangs) geometry. for the Cartan
connection|3,4] (NOT Chern connection; NOT metric

compatible [5]} can be formulated as an almost Kihler
structure and quantized following Fedosov DQ.

Il. Introduce Finsler /| agrange variables in GR, construct
zn equivalent zlmost K3hler medel: apply DQ [2].
Main ldea: Usual Finsler geometry is constructed on
T'M with a nonholenomic splitting { N—connection)

N: TTM =hFM o vTM
Why not conmsider similar 2-+2, ( n + n). decompesitions in
GR? For a manifold V with local fibered structure

N:TV =V &1V
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Monholonemic manifolds
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Geometrization of nonholonomic mechanics —
concept of nonholonomic manifold V =: /. Th
smooth & orieatable 1/, non—integrable distribution D
L ocal coordimates u* =iz, »*). for

e L e

N—anhclonomic manifold 'rs [:rmdeu with N—onnection
structure N = N%u) d=* @ r‘f

Particular case: Nfiu) =".(z)f

= N—adapted {cu] frames (vielbeins)

J _\a &7 i
BN —_ L ——
R or = Ir%‘?" i )’

e = (& =dr’ " =y + NNuidr') .

Nonholonomy: [e..e4 —e.es —eze, =11 e,
anholonomy coefficients W2, = 4, N7 and WE—0r
N—connection curvature (F, —e; (N7) —e; (N7)

holonomic/ integrable case W, =0.
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New Results [1]:

I. Any Finsler {and Lagrange} geometry. for the Cartan
connection[3.4] (NOT Chern connection: NCT metric
compatible [5]) can be formulated as an almost Kahler
structare and quantized following Fedosov DQ.

Il. Introduce Finsier /'L agrange variables in GR, construct
an equivalent almost KZhler model: apply DQ [2].

Main ldea: Usual Finsler geometry is constructad on
I'Af with 3 nonholenomic splitting { N—connection)

N: TTM —hFM ¢ vTM

Why not conmsider similar 22, { n + n). decompgsitions in

GR? For 3 manifold V with local fibered structure
N:-TV =hAV =¥

Geometrization of nonhelonomic mechanics —
concept of nonholonomic manifold V = 1/, D)
smeooth & orieatable 1/, non—integrable distribution D
1 ocal coordimates u* =i . »*). for

S Bt St S et L

N—anhclonomic manifold is pwideu‘ with N—<onnection
structure N = N5u) d=f & «-,n
Particular case: N%u) =zl

= N—adapted (co) frames (vielbeins)

b & b3
ee—feg—— Ag)- = -— —
a2zt = =

et = (& =dr" & =dy’ + NY{udr'}) .

Nonholonomy: [e..es —e.es —ese, =1 e,
anholonemy coefficients W2 = 8,37 and W2 = 0.7

N-connection curvature O, —e; (N7) —e; {"»“}I
holonomic/ integrable case W, =

: 0802004 15sgie | Vo X2 SHT mr,-.m
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QG and DG
N—adaptedjdistiuguished. d—metrics Existence of Lagrange—Finsler Variables in GR
Any maric onV.g=g  (u)du® 3 dae” follows from the quadratic algebraic system for e,
¢ = TEW""“ N | o Notai— Ntz 7y = Tgas. forgiven gy Teas
-"_'a:c.i__ "*,_HE e |2 =l See the preprint for computations for many realistic cases. =
can be represented as 3 d-metric g <hgnrg =["g. Y] A d—connection D on V is a linear connection
g= gl W€D+ galr. y) e 5 & presarving under pamlie&srn the MN—connection spiitting.
locally, =17 — i
Example 1: [agrange spaces V =TM. L{zr.u). - <ally. 5 L{L = E'*l :‘5"’}
E 1 &L e = = D_ILfi:‘Lﬁf;.I EIﬂ-E[ .D_ (_H___f_ ]
Gab = 5550 det!gas == 0. Canonical N-connection : i o)
L & Byt Eyvs 1 E &L SE+ dvectors X =X + X = "N+ XY =hY +rY.
Niiz.g)= Es == L g
i i 5 E‘F&' '-'r'
wh&n nenlinear geodesic equations for (7. =%
&r . dzd Torsion. Carvature and Ricci d—tensors
LT f "‘ =1 ;
R e - Torsion of D = *D. “D). field
are equivalent to EulerLagrange eqs & :;,i —==1 TX.Y) =Dy Y -D,X—[X.Y].
Example 2- Fnsler spaces. Fixz hy) = AFix u). for -
= ) = B. particular case L = F~ N—sdaptad decomposition into
Theorem: Any [ agrange (Finsler) geometry can be TIX.¥) =4 h}f’[fzi- AY). FTIAR. vY).
medelled effectively on 3 N—anhclonomic Riemann AT X AY . AT(eX oY) v TIAX AY).
108020041 manifold V. or equivalently on T, with canonically oT(RR. oY ) o TieX AY). v ToX. 7Y Phge 15/69

induced by L (F) d-metric structure )
i - i M _asdamted cosfhicients P
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N—adapted /distinguished, d-metrics
Any metricon V. g =g __ (u)du® 2 &
85 + "*“‘*‘I’Jua- NS g

B lr Noon 51..5

g
—

yeEDe + galry @

Examplel Lagrange spaces. V =TNM. Lir.u).
Lgs =I5 detigu)| 0. Canonical N-connection

E ot

#L & I,
g. '._1- kS o)

whan nonlinear gecde&ic equations for *(Ti.y =

¥ =
dr _ 5 dxd

-— 2 Lf | 2 —— E'I
gl 5—

are eguivalent to Euler agrange eqs < = ”L

Example 2- Finsler spaces. Fix. Ay
0 =X = B. particular case L = F~

Theorem: Any [agrange (Finsler) geometry can be
modelled effectively on 3 N—anhclonomic Riemann
manifold V. or egquivalently on T with canenically
induced by L .Fjl d—metric structure

L

E L L L & .-
g = {"J*f'._'r'l'— oty & = e

et = dzr*. BeP =dn®+ ENDuidr?,
. 08020041 ]

QG ans DG

] . for Ne(u) =Ni(z.yh

can be represented as a d-metric ¢ —heTyig = [ 6. =q]

FriT

T Sargie | VEcsm 000

Existence of Lagrange Finsler Vanables in GR
follows from the quadratic algebraic system for e,

EEaliE s 2 <
et o= g forgven gy T
See the praprint for computations for many r=alistic cases.

A d—connection D cn 'V is 2 linear connection

preserving under parallefism the N—connection spiitting.

locally, D =17, — (L. L. CL.GL) .

D =(L. L) and *D = -.C;c_t_“ } =

dvectors X —AX + X — "X + "X Y =AY + Y.

Torsion. Curvature and Ricci d—tensors
Torsion of D L_ A0, 7 D). feld
TX. Y =D:¥Y DX -[XY]

N—adaptad decomposition inte
TR Y ) ={AT(AX.RY ). AT hX_vY¥Y).
AT (o X AY ). AT (=X oY ). v EAX_ R Y).
vThX. oY ). rEoX aY). 7 TvX oY )}

N—adapted coefficients

E-f - O PTa N
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Exaﬂq)hel [ agrange spaces. V =TNM. Lir.u).

e m det’ gl == 0. Canonical N—connection

L " L EF FE & -5
), I f.i'__ni.fl—a._J_ LeF =3 b*'mh ?

when nonlinear geodesic equations for (7. = =
dr ol 3 dzd
,1'3-—2 1 < -

are equivalent to Euier—LagrangE eqs =4 & % =1

Example 2: Fnsler spaces. Fr.;..t_;,l = ;zl.F.'a'_g.r-.for
= ) = B. particufar case L = F~

Theorem: Any [agrange (Finsler) geometry can be
modelled effectively on 3 N—anhclonomic Riemann
manifold V. or equivalently on TM. with canonicaily
induced by L 1-_) d—metric structure

g= tjljrf. Lot
2

&+ Fogiu) et e
et = drt. e =dut + _"-.?u;.:_e.rf.

: 08020041

Ifa

LQG and DG

—_T

follows rmm the quadratic algebraic system for e

= et r‘"“;= Fes forgiven gy Traa
See the preprint for computations for many realistic cases.

A d—comnection D) on V is 3 linear connection
preserving under parallelism the N—connection spiitting.
locally, D= 1", = (L. L5 €. Gy) .

D =i f_t Ig)and "D = .C‘_f-f_f’_“fx_

dvectors X —hX + oX — "X + "X ¥ =AY 1+ Y.

Torsion. Curvature and Ricci d—tensors
Torsion of D =t *D_ *I}. field
TIX.Yj=Dx¥Y D X [X. Y]

N—adapted decomposition into
TXlY) = (AT(AX.RY ) ATAX. v Y.
AT (o X _hY ) ATz X oY ). v (AKX R Y).
vE(EX oY ). v FlvX hY)LvToX 9Y)}.
N—adapred coefhicients
= :.Tué'.- i _Ta'.-ﬂ = [:Ir:_.'.-'i' F;a' Iﬂjk' I_i;r Tt‘.:i }}'

1M A= TSR TR
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—2dapt=d decomposiion Ate

0= A= B particuiar case L — F>

Theorem: Any [ agrange (Finsler] geometry can be
modelled effectively on 3 N—anholonomic Riemann

manifold V . or equivaleatly on TM. with canonicaily
mduced by L [P!l d—metric structurs

-'r::'.j.r— Eoalul Te* @ Lo

it
dr*. Lo —dz: sl -‘sﬁ‘lu ielx?

TIX. Y ={ATRRX_ AY . ATAX_r¥).
AT{e X RY L AT (v X v Y ). v T(AX_ Y.
vTaX oY ) v TeX AY) v TeX vY )}
M—adaptad coefficients
= ';_Tn:'l'"_.- = _Ta'.-.':‘ == {T_Fc' F__n:' IT}'E." j;lr 1_‘5-::}}

LGG and D6

BT ey
e didenory

LG and D4

: 08020041

Curvature: R(X. Y ) = DxDy — D Dx—Dixcyy
with M—adapted decompaosition

RiIX. YV Z={RikX RY hZ RiAX vY RZ
RivX_AY RZ RivX v Y RE R(EX_hY ivZ
R v YZ Riv X AY Z. RivX. v Y v}
N—adapted components X —e,. ¥ —esand Z—=e..
E—={n . {P“ S H el |

Ric- Bie={B, —=R", —{(R_R_RB_R,}
In general. Ry, =R,
Set of d—connections compatible to a d—metric

A very important construction in Lagrange geometry, not
considered in GR ls La: be given £ ; = Cg .. INT=

RPN S e sl U 7 R ML e T | A e

Almost K3hler formulation of GR
Propesal: ¢ from g metric/ symplectic—<ompatible
aimost Kahler connections. necessary for DG. = V.
= Canonical dconnect. “Dg) =1 T 6. 9u. N5}

{ o
g 5'-'.!

‘De=0and h “TIRX. AY i =0, v “TivX.cY ) =0.

1—--‘-&':: == -Fa-dl Eye Cabe Zﬁ G T--
For even dimensions. = 2 umque normai d—mnna:ng aD.
{I’G‘ == L ['_ +: "‘4--'..' ‘[ — M_._E:bi-:_; £ 0 Be
Colt deﬁnad]] _ID:;}_"1 ;:L}k- i i

= i | ol E L L

L;{_ == r""r {E‘:; Gnt€ G — e 1.?}.1-} :

s : dtgz. Otge 0%y 18/69
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Curvature: R(X.Y) =DxDy — D, Dx —D:_r_-{_ﬂ_
with M—adapted decomposition
RIX. Y Z={RikX_AY AZ RihAX_vY)RZ.
RivX_AY hZ. RivX oY hE. RIEX_hY
RiAX oY iwZ RivX_hY pZ RivX. oY i}
MN-—adapted components X —¢,. Y —ezand Z=e..
BE={R% = {Rd'..:.; a*Haa-;.Tch&_.-s*Rcae-H{m-RC&E}}

Ricc: Bic=—{B,, =R, _—{R_ R R, RB,}
In general. Rs, =R
Set of d—connections compatible to a d—metric

A very important construction in Lagrange geometry, not
considered in GR, is- letbegiven g, = Fe .. TNT=

.

work equivalently VT .. I7_.(g) =T _.g}+ Z =)

aFuar a2 S L. ™

De =10

where = Levi Civita (not gﬁ@d for 0Q)
Vig)=1{ I (g5 0N} T% =0andVg=10

This is not 2n wsual Einstein—Cartan space because
distorsion (induced torsion) 2 _.{g) is net an additional
L e @ o RN e T Sy PR S i by LNERT L DROESNTAER e, e

Almost Kahler formulation of GR
Proposal: construct from ¢ metric/ symplectic—ompatible
aimost K3hler connections. necessary for DG. & V.
= Canonical d-conneet. “Dig) ={ T 65 94 VN7)}
‘De==0and h “T{RX_ &Y } =8, v TizX_cY ) =0
ri-,,_‘-: — -:F-F,Ig'-.?":;'- Guin 1¥; ) + zﬁ:.g—:‘-i—?é_.-- Gabr 15 J-

For even dimensions. = 2 umque m:}nnai d—carnnemaﬁ D.
‘P" —-,[‘ ef2H f_ == C“ =

Zhr 24k iz e 2

Ce }deﬁnﬁdl—[}:,—lu.;ﬂl ;;,_.L,,_ ),

; E 7 e E_
B e {Ea e T G —Ep 1:;'1—}-

-

i s 3 8 “gsa r3 g 0 g
sl g - == .
& L - .:_-.j.yﬁ r_—_py_.' r_—ﬁ.yn‘:

-

Almost complex o L Jiegh = —eay; Jiea:) —e;,
3
J=— _ﬂ_*‘r o _I%_ L_Tfé"‘%r Ir;f!f!— ‘:_Vf“-;fr;"]

29X Y)= “e(JX.Y). DI=D % =D g=0
£I"} — L:_:l‘!',! { _J_" H t-llq + — L ‘.‘ Zhe 'II'CI d;ia-_-:

L —19bg5 Ig gL, - dig_dd5.—0

iy “Page 19/69
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Corvature: RIX.Y) =DxDy — D, Dx —Dﬁ;uq.
with N—adapted decomposition
RIX. Y Z={RiAX_AY AZ RiAX_ vY RZ.
RivX_hY RZE RizX oY AZ RAX_hY v
RiAX ¥ rZ RivX_ AY hZ. RO X v Y v}

N-—adapted components X —e,. ¥ —esand Z—=e..
R={R"_;= '[R{.:.J- E*Rcmﬂeh;s*ﬂfs;a-ﬁmﬂcm} ¥

Ricc: Rie=—{R;, =R, —{R. R_E_RJ}
In general. Ry, =R,
Set of d—connections compatible to a d—metric

A very important construction in Lagrange geometry, not
considered in GR. is- letbegiven g s = Tz 5. "N =

work equivalently 77, [7_Jg) =[" Jei+ Z° =)

De =0

where = Levi Civita (not goed for DQ)
Vig)=1 I (g5 2N} TS, =0and Vg=10.

This is not 2n usual Einstein—Cartan space because
distorsion (induced torsion) \Z_.{g) is not an additional
field but completzly defined by the metric o

off—diagonal/ N—connection/ anholonomy coefhicients VE.

% Sargiz L Vacam XEHE T

Almost Kahler formulation of GR
Proposal: construct from ¢ metric/ symplecticcompatible
almost K3hler connections. necessary for DG. = V.
= Canonical d-conneet. “Dig) ={ T g5 94 V711
“De—=>0and h “T{AX. Y j =8. ¢ “TizX.rY) =0.

= Tl 6 N7} + 2 405 02 N

@ F
For even dimensions. = 2 umque nﬂrmai d—connection D

‘I'T _’I £_+ 2k = L :tlﬂj:c- Cf_:

G}, defined Dl_uu;D|F§=u£ F=).
r‘r't{E _I,’.‘,.-I-'E'“ ,;';;—E‘rll'.';';_}.

S L E
E 'E(d E:rr+":’ ":'J‘?-% ¥ ":?-c)

&= =

-
wi

% =

s iy "
Ahmsrcmnpiex oper‘mr Jteau = —eay; Jleay:) —e;
3= —aE R 2k o ‘l_'_I__ TL d- ey + L_\f*”irﬁ

X, Y) =~ g(JX.Y). DI—Dfe—Dig—0
9 — Lgulz gidr™ + ENZVIS) A de

LTS

Pl | I:.J||—~

rui..-—'h}f “z Lﬂ:,_"{ -;:LfLH_meLﬁ::'J

Conclusion: Prescribing 3 generating effective
Lagrangian Liz. y). we induce canomically 3 (2+2)r
splitting and construct an almost Kahler model of GR.

- e e W l]ﬂ!ﬂ'pnu::mpm
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Corvatures RIX.Y) = DxDy — D Dx—Dix vy
with N—adapted decomposition
RiX. Y/ Z={RihX RY hZ RihX rY RZ
RivX_AY hZ RivX Y RE. R(RX_RY vZ
RiAX rYirZ ReX_AYZ RivX Y i}
N—adapted components X —e,. Y —esand Z —e..
E—{R"_ {P‘ R B H‘ o Ll |
Ricc: Ric={Bs =R, _
ingeneral R, =R
Set of d—connections compatible to a d—metric

A very important construction in Lagrangs- geometry, not
considered in GR, is: Let be given £, = Ba . ENO_

=R, B, B, H,)L

work equivalentdy 7T .. [ g =T _.g}+ Z‘ Szl

De=10.
whare = | evd Civita { not goed for 0Q)
T",'-;',:' — { |I-_“=l‘:,,_.;'-.l;l\'f:J - _-1" _]|’ .Fl__r =1 and Tg —H

This is not 2n vsual Einstein—Cartan space because
distorsion (induced torsion) \Z"_,(g) is not an additional
field but completzly defined by the metnic o
off—diagonal ' N—connection/ anheolonomy cosfhcients VE.

Almost Kahler formulation of GR

Proposal: construct from g metric/ symplecticcompatible

almost Kahler connections. necessary for DG. = V.

= Canonical d-connect. “Dig) ={ T .65 94 V7))

De=0and i “TRX. AY i =0, v “TivX. .Y} =0.
EL— T e e N+ & o ¢ )

Fﬂr =yen dlmmsmns + 3 5 qhﬂrmai d—cunneﬂmn D.
=Eg C = C.It*' e

JE _-r_! L= oL

gy  ay @ g
Ahmstmmp-fexﬂperm Jie; =—++ Jlral_ ) =;,
3 — T" JiT Tl?— _\_2_ pors Al l:fl.‘ - ".f“a’rﬂ

HX.Y)= Lg{JX.¥).DI=D%=Dig=0
B = Lgsiziu)d® + ENTHA) A d.

L,—18gy b g%, ~dB_ddl:—n

oy
Conclusion: Prescribing 3 generating effective
Lagrangian Liz. y). we induce canomically 2 (2+2)r
splitting and construct an almost Kahler model of GR.

Connected to: GuesiPass

| [[-;3] Wireless Network Connection is now connected ~

Signal Sirengih: Very Good
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g— gzl D +-galz.y) "8 €

% ._1 -—.f_;f 21 -5‘.1_
= an —_ __ ‘_,-J _.'G
: 'f-f'—z:——r =1 Pt — o)
when nonlinear geodesic equations for ©iTi. ' = ==
1_1_. FE—=; & ‘ll =
'ir"- + 2 {: = H—1i;
are equivalent 1o Euiﬁf—l_agrange eqs £ au— —Z =9

Example 2: Finsler spaces. Fix. hy) = AlFix. u). for
=X <R paricuar case L = F~

Theorem: Any [agrange (Finsler) geometry can be
modelled effectively on 2 N—anholonomic Riemann
manifold V. or equivaleatly on TN, with cancnically
induced by L (F) d-metric strucrure

|+ LE,J'tE' e - & :_ |_ E.{' _'F_" L'E‘E

¥
&
& = drt. Ff =dyt+ L_"cf‘lu wlr? .

A d—connection D on V is 2 linear connaction
preserving under parallelism the N—connection splitting.
Lﬂﬂaih D=1, =(5.15 C._Cg).

D ={L3. Lg) and e o)

dvectors X =X +vX ="X+ XY =AY +rY.

Torsion. Curvature and Ricci d—ensors
Torsion of D =¢ *D_ *I1). field
XY =B:Y D X [X ¥

N—adapted decomposition into
T(X,. ¥} = {AT(RX_RY . AT{AX Y]
AT X RY L AT(eX. vY L. v T{AX.RY).
rE(AX vY ). v FeX AY ) vTeX . vY )}

MN—adaprad codfficients

T - (Fr T T

: 08020041 With N—adapted decom

B Sangie [ Wacm 3EE L um.—-mmm

GG 2na BQ

oy S - —-— M!F_m
1 QG ang £

Curvatures R(X.Y) =
I Conneded to: GuestPass
RIX. Y Z={RiR

Signal Strengih: Very Good

i1 Wireless Network Connection is now connected ~ & of GR

¢ metric/ symplectic—oPapeziiée

ns. necessary for DG. = W
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N-adapted/ distinguished, d—metncs

Any metricon V. g =g (u}du™ © du”

| &: = N*N%: Nog _ _
l.':- = f_‘l"_l ___3‘ _:E.‘uz‘ = _I-__G-E ) fﬂr _\I:-EJ:-EI='=_"2.:;I.I_§I_
oo i —\l':i:ﬁe i:r-ﬁ = :
can be represented as a d-metric ¢ =hesxrg = g ¢

T £ f § & 5
g= gyl D + gy e* B e

Exan‘mle 1: Lagrange spaces. V =TNL Lir_u).

= ::ﬁ—;,jrg det g = 0. Canonical N—connection
E &t Egv Y E G &L 5 OF
". SE ”I—q—'-j =3 Hj'ﬁﬂf_?-‘
when nonlinear geedesic equations for 7.y ==
e .
'?'f . ey ;: i.f? .
i & e b—F
g2 dr

L1
9L '|¥
& Ht,— ==

Example 2- Finsler spaces. Fix. hy) = [AlFiz.y). for
0= A = B. particular case L = F~

Theorem: Any Lagrange (Finsler) geometry can be
modelled effectively on 3 N—anholonomic Riemann
manifold V. or equivalently on TN, with canenically
Jnduced by L LFJ d—metric structure

Foe — Fg.iw) € 0 &+ Bguiu) fes
et = dr'. B =dv’ + "Nuid.

are equivaient to Euler agrange egs =

.E.-.-.[@E-

Existence of LagrangeFinsler Varables in GR g
follows from the quadratic algebraic system for

i e c:"""'_ = —rr - Tor gwm & ig‘la.
‘:-ee the praprint ﬁar computations for many realistic cases.

A d—comnection D on V is 2 linear connsction
preserving under paralielism the M—onnection splitting.
Locally, D= I, = (L. L. CL.CE) .

T

P (L. 12) and "D —{C% CE)
d-vectors X =X + X — "X+ "X Y =AY +rY.

Torsion, Cureature and Ricci d—{ensors
Torsion of D = *D. “I). freld
TIX.Y)=DxY¥Y D X —[X ¥].
MN—adapr=d de-u[am position inte
TX. Y )={AT(EX_ kY ) RT{hX rY).
AT{eX hY ). AT X vY ) o TAX . hY).
T (hX. oY ) v Pl X AY ). vTuX vY ).

Connected to: GuesiPass

| i1 Wireless Network Connection is now connected ~

Signal Strengih: Very Good

N—adapted coefficients
T={T% =—T,:=(TsT. IBI"F )t
- T
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New Results [1]:

I. Any Finsler (and Lagrange} geometry. for the Cartan
connection[3.4] (NOT Chern connection; NCT metric
compatible [5]} can be formulated as an almost Kihler
structure and quantized following Fedosov DO

Il. Introduce Finsler /| agrange wariables in GR, construct
an eguivalent almost Kahler model: apply DQ [2].

Main ldea: Usual Finsler geometry s constructed on
T'M with a nonhclonomic splitting ( N-—<connection|
N: TTM =—hTM T M
Why not conmsider similar 2-+2, { n + n). decompgsitions in
GR? For 3 manifeld V with local fibered structure
N:TV =hV &1V

7o T

Geometrization of nonhclonomic mechanics —
concept of nonholosomic manifold V =« 1f. D)
smooth & orientzble 1/ non—intsgrable distribudon D
lLocal coordimates v* — (7. »*). for

=t ab 3%

N—anholonomic manifold is prmtided with N—<onnection
structure N = N%z) d=* 2 e

Particular case: Nou) ="L(ziyf

= N—adapted (co} frames {viclbeins)
E':,-:(E!r:__ - — N ——F, =— )
(7 g F :.." "—1!'-_.?
e =(€ =z & =dy + N{ujdr}) .

Nonhelonomy: [e..es] —e.e5 —eze, =11 e,
anholonomy chefficients W, =3, N7 and W5 =05,

N—connection curvature (; =e; (N7 —e; (N])

holonomic/ integrable case W . =0.
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Results: 1) Let ¥D={ *T"_} torsion "LTjr Then
fDg= %D8= hﬂj—u: _:l_'_L__r—]_ AKE,.

2) Fedosov quantization for df = 0; K3hler: 8 =dy.

Questions: How to apply DQ to GR. not modifying the
classical theory (generalizations: gauge gravity,
Einstein—artan, string gravity, BRST quantizat ...)7
Can be formulated GR as an almest K3hler structurs?

If yes, how to define the aimost symplectic variables?
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Resuits: 1) Ler D ={ *T.} torsion E'“T - Then
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2) Fedosov quantization for €6 =0 Kahler: 8 =d-.
Questions: How to apply DQ to GR. not modifying the
classical theory { generalizations: gauge gravity,
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Can be formulated GR as an almoest K3hler structurs?
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Results: 1) Let D = KF‘_,E}_ torsion “T°_ Then
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DQ of Almost Kahler Structures

almaost sympi&dc manifold (M. L& -vX.¥ =TM
almost complex structure J. (I JX. JY =X Y
symplectic 2—form and meric gl X. Y i =& JX. Y

Neijenhuis tensor
X Y) =—[X. Y]+ JX. J¥]—JJX.¥] - JIX. JY]
_ - Locally {z*} on M. 3, =3/927 .8; ——0; g,—;r
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New Results [1]:

|. Any Finsler (and Lagrangs) geometry, for the Cartan
connection{3.4] (NOT Chern connection; NOT metric
compatible [5]) can be formulated as an Jlmest Kahler
structure and quantized following Fedosov DQ.

ll. Intreduce Finsler 'Lagrange variables in GR, construct
an equivalent almost K3hier model: apply DQ [2].

Main Idea: Usual Findler geometry is constructad on
I'\f with 3 nonholonomic splitting { N—connection)
N:TTM=hTM<eTM

Why not comsider similar 2+2, (n + n). decompositions in
GR? For 3 manifold V with local fibered structure
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Monholonomic manifolds

Geometrization of nonhelonomic mechanics —
concept of nonholonomic manifold V =1 1. D
smooth & orientable 1/ nﬂn—]ﬁtegrah&e distribution D
Local mm‘dmatai u—{r.q"). for £
LB —lEeh —3%

N—anholonomic manifold is provided with N—connection
structure N = N%u) dr* 2 S
Particular case: NP} = [izief

= N—adapted (co) frames (vielbeins)

T "
cE |"_1 1_1
e=———Nlu)——.=——J.
ar et oy

e ={e =dr'. e" =dy" + N {ujdr’) .

Nonholonomy: [e..es —e.e: —eze, =1 e,
anholonomy coefficients 7, =487 and W5 =02,
N-—connection curvature O, —e, (N7 —e; (N7)
holonomic, mt&grai'rle case W,
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Il. Introduce Finsler /'L agrange variables in GR, construct
an equivalent slmost K3hler model: apply DQ [2].
Main ldea: Usual Finsler g=ometry is constructad on
I'M with a nonhelenemic splitting { N—connaction)

N : TTM =hTM s «TM
Why not comsider similar 22, ( n + n). decompesitions in
GR? For 2 manifold V with local fibered structure
N-TV =hV &V
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a ~ i i
i (ét o lf[mf*’{:"fi - f?,‘w,f“) '
' = (€ =dr' " =dy + N {uidr').
Nonholenomy: [e,.e5] =e.e5—eze, =11 e,
snholonemy coefficients T2 = 3, N2 and W2 = 02
N—connection curvature O, —e; (N7 —e; (N7}

holonomic/ integrable case W_. =10.
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N—adapted /distinguished. d—metrics
Any metricon V. g =g _ (u)du™ 3 du®
ﬂ %5+xﬁmxh
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can ber Eﬁrﬁentedasad—mamq—ha—ug—[ *¢. T4

] . for _"'n'f[ui — _"k'_fl'r_ g

g=— gz nlend + galryeae
Exaf-rqﬂe 1: [agrange spaces. V =TM. Liz.w).

a2y
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Existence of La%mge—ﬁnsbr Variables in GR

follows from the quadmnc aigebmc system for £
;. for given &>, ‘m.a.
See the praprint fﬂr computations fur many realistic cases.

N
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A d—coanection D on 'V is 3 linear connection
preserving under pas:;ileﬁsm the H—canneﬂﬂun splitting.
loglly, D=T"_ ={L. I[5.C..CG3) .
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&) and "D ={C_C2)
A L X ="X4+ XY =2¥+rY.
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can be represented 2s 3 d-metric g =heTyro =[ %o
Qe+ galry efad

Exanvle L= Lagrange spaces. V =TM. Liz.u).

tos— W detige| =0 Canonical N—cmnecﬂm

5 Lot 5
. Lar — L Lo = ‘L
Hy==ite 4 5 "‘-J.t";_-'i uﬁ

when nonlinear geadesl-: equations for (7] _f =5

&r axr
:—-"LG-| —l:l,_l

FT’ Fy

are equivalent to Eule— sgrangeegs 201 — = =0

Example 2- Finsler spaces. Fix Ay = A.:fe.r_g.--‘far
= A = B particular case L = F~.

Theorem: Aay [ agrance (Finsler) geometry can be
modelled effectively on 3 N—anholonomic Riemann
manifold V. or equivaleatly on TML. with canonically
mduced by L {1-_]: d—metric structure

5 I T
.= J,-x; R f_m{,t:{l _E""-',-_ e

—‘l. 11‘_?: =

“gl

Pt ar g Bao- mrEmorOoOL oo
See the praprint for computations for many raafistic cases.

A dconnection D on 'V is 3 linear connection

preserving under parailelism the N—connection splitting.
logly D=T"__.= {E;k_ s _r_'if:c_ g4 B
=D —{ Lt &) and "D =

dvectors X —AX + X — "X+ XY =AY+ r¥.

Torsion. Curvature and Ricci d—tensors
Torsion of D =i *D. *I}). field
TX.Y) =D ¥ D XX Y]

N—adaptad decomposition into
TIX.¥Y) ={AThX_hY ) ATihX rY).
AT XL RY ). AT e X oY) v T AX RY).
T, v ). v T(eX. hY). e ToX oY)

N—adaptad coefficients
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New Resuits [1]: N—znholonomic manifold is prwxdea with N—onnection
L Ay 5 ik | I for the C structure N = N3 u) dr* © 'Fsrl |
. Any Finsler (and Lagrange} geometry. for the Camtan :
: C .\I..FI., e
connection[3.4] (NOT Chern connection; NOT metric ?arm:uiarr e M) =Pulelf
compatible [5]) can be formulated as an aimost Kihler = N—adapted (co) frames (vielbeins)
strecture 3nd quantized following Fedosov DQ. ( a v a ', )
e, =|e=———Nlul—e.=—").
Il. Introduce Finder ' Lagrange variables in GR, construct ozt o= oy
an equivalent almost K3hler model: apply DQ [2]. o T'E; — & e —df + Nuldr) .
Main Idea: Usual Finsler geometry is constructed on Rty ol e T
I' M with 3 nonholonomic splitting ( N—connection) V= e O = alg T O = g
N: ITM =—hTM osTM anhaiunutm costhcients 117 b _f_?u_"'»_b and L{ J' = r}.z_
Why not consider similar 242, { n + n). decompositions in N—connection curvature O, =e; (V') —e; l-"ﬁ;}
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N—-adapted /distinguished. d—metnics

Any metricon V. g =g _ (u)du® 2 du’

1 i e ATE ) ‘L_lf T
L' = Yegy ¢ -‘E —1‘ .J{’.& J-‘L: ﬁ}r '\_-I.T 1 A= \-.-ell.l- .b" L
= Nt b

ﬂanherﬁpraentedasad—mﬂmg—‘n—ug—[& “g]
g= giirul €D+ guiry) e

Exanmlel | agrange spaces V =TNM. Lir_u.
& = == det g = 0. Canonical N-connection

I -‘i—;“‘ s L EL- 3 JE~,
=—— el i —
Nrv=gzp C=1"0Gas 5

when nonlinear geodesic eguations for i7" = "_-i_'

rj’f

-IP ' ‘_-.'—

Example 2: Finsler spaces. Fiz. Ay = '.‘hiF-.z'.z,s:- for
0=} < R. particular case L = F~

Theorem: Any Lagrange (Finsler) geometry can be
modelled effsctively on 3 N—anholonomic Rismann

Existence of LagrangeFinsler Variables in GR
follows from the quadratic algebraic system for t'*;
L ot l;-;{_ :'-—'5::.:' hrgwa'! LR N I:-—Fr..:.‘
See the preprint for computations for many r=alistic cases.

A dconnection D on 'V is 3 linear connsction
preserving unde;r pa;:al[ehsm the N—connection splitting.

{L}‘ ;;i L"_’,-,-{_':C_]_

d—vectﬂra X =AY +vX = 1 + XY =AY +vY.
I
Torsion, Curvature and Ricci d—tensors
Torsion of D =t *D. “ D). field
XY =¥ D X [X. ¥

N—adapted decomposition into

TR Y)={AT(hX RY ). AT(AX_v¥).
AT(vX_ RAY ) AT{oX oY) v FRX hY).

manifold V. or
induced by L |
: 08020041 Ly — Ly Conneded to: GuestPass

=

i _ g Signal Strengih: Low

i_"' s

1l Wireless Network Connection is now connected ~

X oY) o TeX AY]L v TeX.oY)).

efficients Page 33/69
= : = H )
e _Iw'r.':‘-' == [.r_rk' T_:a' 11:": | Fazr Iﬁ‘i}}



=

ﬁeﬁﬂﬁmMTmﬁ?ﬁnﬁmHe{p

pj&” F_,I}'é'.i'?i:?ﬂ'—-zgi_j

LG and DQ
N-adapted / distinguished, d—metrics Existence of Lagrange—Finsler Variables in GR
Any memricon V. z =g g iu) du”™ 3 du’ follows from the quadratic algebraic system for r:“f;
. | T-ﬂ-“"" 6 No0ee | o Vet — oz ui Bipenc s = Tgap fr gven gy Tgas.
= | Negg Tud 7 Fs See the praprint for computations for many realistic cases.
can be represented as a d—mm g =heantg=["g g A d—connection D on V is a linear connection
g= g:T. ¥ €@ + galT. y) e e’ preserving under paraliefism the M—onnection splitting.
loclly. D=T17 — (L. L5. C.CT) .
Exampvle 1 [ agrange spaces. V =TNML Lir.u). :-m:a IY_’___: == {L;k k= 5 ~)
B &FE = .'D = I'L:.i" LF;%I- ,End ED — :(_-ht.c_{'_;:_:
R w det’ g.s| = 0. Canonical N—connection L L
'1,. (z.5) — i Lt Egr —:_ =g ¥ . AL, dvectors X =hX + v X ="X + LY =AY + Y.
¥ = & # Wy g
whan nonlinear gecade.@lc equations for (7. = "%
ir g drd Torsion, CuriaTm and Ricci d—fensors
- 3 —% -
&z Einn Torsion of D = *D. D). field
are equivalent to Eulert agrange eqgs <! s t';_ } _j_rf = T Y)=De ¥ - B X [XY].
Example 2- Finsler spaces. Fixr My = A Fix.y). for -
G= ) = R. particular case L — F2 N—adapted decomposition into
Theorem: Any Lagrange (Finsler) geometry can be ,II'I‘ T} 'T='__'1 ﬁT':fll_- -’?Y_Z:- [ K "?f'-__ 11'1_".
medelled effectively on 2 N—anholonomic Riemann AT(e X RY ). AF(eX vY}. v TR AY).
manifold V. or equivalently on TM. with canonically vE(hX. oY v T e X AY ). vTuX 7Y}
induced by L (F)} d-metric structure e
Fr = 1 Wireless Network Connection is now connected * [© =
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Corvature RIX. Y ) =DxDy — D Dx—Dixyy
with M—adapted decomposition

RiX.Y ' Z={R(AX_AY hZ RIRX. vYRZ.
RivX_AY RZ Ric X vYRZ R(hX_hY vZ.
RiAX oY ) oZ RivX_AY v Z RivX v Y}

N—adapted components X —e,. Y =esand Z=e..
B il {P‘" R B R R 7

'IEGJ y
Ricci: Rie ={R,, =R*, =i R,J.. R_OR_R.L

in general. Ry, =R

Set of d—connections compatible to a d—metric

A very important construction in Lagrange ‘geometty, not
considered in GR. is: let be given &, = F . —‘L"-’

work equivalently 77 .. [7_ gl =TI _.igl+ Z -.::dl:lt";l‘

Dez=—0.

where = Levi Civita {not gucdﬁ}r Q)
Vigi={ I’ (6 939} TS5 =0andVg=10

Almeost K3hler formulation of GR
Proposal: coastruct from g metric, symplectic—ompatible
almost Kahler connections. necessary for DG. = WV
= Canonical d—connect. “Dig) ={ T7_jig;. 9.2 VGF)F
De—~0and i “T(AX. BY y=0. ¢ TieX.v¥)=0.

= s -:I‘ -.1-.'_5|' iJE_;'- Sab- "lll_‘.lll 50 Z‘:.xﬁi': g'-:.f' Habe - -G ).

For even dlmmsmns 12 Lmque nﬁrmai d—cmmm
'1" _u[' £;4‘{ _L l‘_ e O

23
t‘_“;j‘c_}_dﬂmed D uD; D)5 =i .s:;,,__ r&

_E.'g-}

. L Fak i.
E o0 (e “om -I-l':‘*‘;

=57 SRR Sk =
Ir‘:;_g' . L. iE (fj LT + o LRk . I'jl L’I:k)

e

HF Oy T
Almost complex operator, Jie;i = —eay; Jiesy;) =&

& 2L : 3 .
J——E'_-Jil"—rlz— r-||k2 c_::._r*-'._'-:"l.fll"— 1.\5-!- .L-t,l

XY= fe(JXY) . DI=D%-—D%z—a

g — :T it T .lr|1.51,F g ‘E‘\_*_I:"'?I'l Adrd

L 1fl e fg_gdb, —di—ddio—0

This is not o usf =71 Wireless Network Connection is now connecied *
BCE y

distorsion (i
field but com Conneded to: GuestPass
aﬁ—diagﬂnaer—q Signal Sireagth: Low

Prescribing 3 generating effective
(. y). we induce canonically 3 {2 +789g 35/6°
onstruct 2n almost K3hler model of GR.
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m~xileerrr-z.m [ s
HIitA Y MA HItA TY RE6 RIA R Y jrk

RirX vYirZ RizX_hY Z R X oY )eZ}.
N-adapted components X —e,. Y —esand Z=e., e A G N
R—{B, (& sa-E ke tt Rjartt sjatt e sea) }

= Canonical aconneet. LR
= Canonical d—connect. “INgi=1{°
De==0ad h “TiRX. 2Yi=0.

II‘EI.' _‘I‘f j'_'._-H -_,

Ricc: Rie={R,. =R*>, =(R. R _R_.R.}
deihad D.

Ingeneral Ry =R 5
Set of d—connections compatible to a d—metric

A very important construction in Lagrange geometry, not
considered in GR. is: Let begiven =, = g . "V‘:
work equivalently YT B =0+ 7" (=),

"acJ

R T
al

Almost cnmﬁex operator, J (e = —Fu_t e
= @ (de + N7

r
_ — e S —
Dz=0. = 2 DO (5 EN:

where = Levi Civita (not good for DQ)
I'-T'I_-[r li,.:}. _n“_g .‘ll-_ } I_ =:| I'LdTg=E|

This is act 2n usual Einstein—Cartan space because
distorsion {induced torsion} ,Z°_,(g) is net an additional
field but completsly defined by the metric =
off—diagonal/N—connecton/ anholonomy cosfficients NV °

24X.Y)= %2(JX.Y). DI=D%%=D%z=0
I — Lgiz. uWd® + ENTI) A do

T —%LL'. Modio =d=dit. =0
Conclusion: Prescribing 2 geperating effective

Lagrangian L{r. y). we induce canonically 3 (2+2);
splitting and construct an almost K3hier model of GR.
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L N-adapted 3+1 splitting = "double” (2 +7; & 341




E =3 ﬁv Qdﬂéﬁﬁ-zﬁ—-éiﬁi_:-- 5
with N—adapted decomposition Propesal: comstruct from g metric/ symplecticcompatible
RiIX. Y Z=—{RihX_hY REZ RihX_rY hZ. almost Kahler connections. necessary for DG. = V
Rt X AY RZ Riv X+ Y RZ. RIhEX_ YW Z = Canonical d-connect. “Dig) =4 Tl 9a. V7)1
RiAX v Y vZ RivX_ hY pZ RivX. cYiZ} Dg=>0and i “ThX_EY )} =0, ¢rTirX YY) =0
N-—adaptad components X —=e,. Y —esand Z=e., : j
B={H (R B B BB )]

Ricc: Rice={R, =R*, —{R_ R _R_R.}
Ing=neral Ry R,
Set of d—connections compatible to a d—metric i : g+ a e yr.%_'gr—LFc}-

A very important construction in Lagrangr: gﬁz}mem not 2 i ,- dlom 7 Fga
considered in GR. is- Let be given = ; = LL,L ENe— = 5 3 o - g N Sk
work equivalently 7T .. [ (g} =T g+ F&dl”J‘ Almaost complex -:-pfratcr Jigi = —ey; Jieay) =es

Dg =8, I——C @ — o ,,i D (d + ENTHdrR)

where_LmiCivitafm{guﬂdmeQ'i 55,11._I§.n1 DJ = D—H_D£g=1:-

Vie)=1{ I ;{55 0 N5} %, =0and Vg=0. 9 — Lotz uld + EN2d25) A dos

L 18L sz Ep R ez o
= « S H:{u e F_'-‘I:{?h [IRg=——= § A

This is not 2n usual Einstein—Cartan space because =T 2y

distorsion (induced torsion) \Z_.{g] is not an additional Conclusion: Prescribing 2 gensrating effective

field but completely defined by the metnc = Lagrangian Lir. y). we induce canomically 2 (2+2)¢
offdiagonal/ N—<onnection, anhclonomy coeffidents N7 splitting and construct aa almost Kahler modsl of GR.

= T .
% Sargie | Vecm X0E L ey % Sargn | Ve XEE | g

: 08020041 Page 37/69
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,,.‘—_'j #v;ﬁigdl?iég'mriiﬁg — =

R(X. YZ— {RIAX_AY hZ RIAX_ +YIhZ. simost Kihler connections. necessary for DG. = ¥
RO AYIRZRvX. oY AZ R EY )0 Z. = Canonical d-conneer. “Dig) = | T"_(g... 2. V7))
RIAX. oY )vZ Riv XK. AY nZ. RivX. c Y Z}. De—>0and i “ThX_ Y} =0, ¢ TivXL E b,

N-adapted components X =e,. Y =egand Z=e.. P =T e 6N} + 2 {6 0a N7)-

R={R% ,=(F sl ke e B e e 50,) For sven dimensions. 2 2 lent mai d—connection D
Ricck: Ric= (R, =R, —{R._R, R_R,} T =il L =Ly o “‘”; =
el B, 8 - 'L&_.; defined D&—_”:;Efl ].qur —IE Cel.

Set of d—connections compatible to a d—metric 'i% = —55* {ex L'!G;'.a +€; S0z —es 513_1'::} -

A very important construction in Lagrange geometry, not -~ rafften Ofae O'gx

considered in GR. is- Let begiven g ;= Tu . "NP= L ( s T & g - " )

work equivalently 7T . I (g} =T g} + Z 5. Almost cumpiex operator, :'lte = —ey; Jiea ) =e
N e : ; il

|
L]

Pk | p=t I.'xll—l

where = Levi Civitz (not goed for DQ) G Y= Le(JX.Y). DI=D 8
T'.g_-' = { |]-_'-a_.;".__*:l'£;- Jab- -1""- '}. 1_11_;., =0 and Tg —h :5' - I-—:ﬁ; |'_1-:|:g_i. v Ei;._r-'—-"'"‘ 3 : "{i'i'*...-i-,a-%', s

T 1 &L

- - i » bg_di. =mdif—ddl..=n
distorsion {induced torsion) Z_.(g) is net an additional Cunchjsm;l Prescribing 2 genémtmg éfectwe

field but completzly defined by the metric = Lagrangian Lir. y). we induce canomically 2 12+ 2);
off—-diagonal/N—<connection, anholonomy coefficients N7 splitting and construct an almost K3hiler model of GR.

2 Sangie L. Vom0 s e = Sl Vo 5T W PR

LQG ang DG QG znd DG
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= N—adapted 3+1 splitting = "double”™ (2 +7); & 3+1
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B

Fﬁ&EﬂﬁmﬁmmrmtTm?ﬁnmedn

= &

NE L e

RiAX_rY1vZ RioX_EY WZ R{vX_r Y Z).
N—adapted components X —e,. Y —ezand £ —=e.,
R= {Ra:l-.-ﬁ = (-F‘h ..;.;e-Ra Bk B B J;-Rc HcR a&:-RC 5a) ¥
Rica: Ric={R,, =R", _
In general R, =R
Set of d—connections compatible to a d—metric

A very important construction in Lagrange geometry, not
considered in GR. i let begiven 2 = Fg .. NP =

— H-:-;‘ R, R_.R;) :_'

work equivalendy vT . [ .zl =T .igi+ Z‘d,._,,l_

Dg =

where = Levi Cvitz (not goed for DQ)
Vigl={ I’ ;g5 0 N5} T5,=0and Vg=0.

This is not 2n usual BinsteinCartan space because
distorsion (induced torsion) \Z_.(g) is not an additional
field but completzly defined by the metnic o
offdiagonal’ N—<onnection, anholonomy coefficients N°

Almost complex opﬁfamr Jie: = —ey, I'*‘-+=i—£',
J_ _.r'.." J.T. +|:_ f\— +r _3 r-- |dU'_ __1,‘:4— -'1.1"'
L9iX Y = "_g':-]_.?{._l ) DJ=D LE}:DLE=Q

L9 — Lo iz ylidy™ + ENHdE A dD

F. gE vz En ¥ ¥ I L7 E i
o=l p_gi, —glp—ddf-—n
2ihr

Conclusion: Prescribing 2 geperating effective
Lagrangian Liz. y). we induce canonically 2 (2 +2)¢
splitting and construct an almost K3hier modsl of GR.
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N-_adapted 341 splitting = "double” (2 +2): & 341

o W Canomical
: 08020041 ; UFIR005T page 39/69

= V is opologically T <E. == Nn"+ .N= AshtekarBarbero d—connections

I-nrv::: 'FI'IHH';HH -M EhTFr .rL'u:arrnr \T& J e — - - i B - J — -1 - - L




modelled &iﬁcmreh on 2 N—anholonomic Riemann

manifold V. or equivalently on TM. with canonicaily
induced by L {P d—meTric srmcxum
. e+ Lhi i e I

d:u — -V’ua jelx?.

& I@E

Aal(rA nY ) ATirX rY) vi(AX RY).
vT(aX. oY ). vTeX. AY L v TuX oY )}

MN—adaptad coefficients
]?== {ffﬁjw m—reTE

FHT

LQG and DG

L OC and D

: 08020041

Corvatire RIX.Y ) = DDy — DYDX—D;-{Y[_
with M—adapted decomposition
RiX. Y} Z={RihX AY AZ R{hX vYRZ.
RivX . AY hZ. RivX oY )RZ. RIAX . RY v L
R{AX ¢t YRZ RivX_ hY pZ RivX. v Y v}
N-—adapted components X —¢,. ¥ —esand Z—=9..
R= jr.Ra_a'-.-a = {Ri.:u E‘Rubfir‘Rﬁi:;;‘Rciju'H{hk‘Rciea}}
Ricc: Rie={B,, =R, —{R. R _RE_H,L
Ingeneral Ry, =R 5
Set of d—connections compatible to a d—metric
A very important construction in Lagrange ZE0MELTy, Not

considered in GR. is- Lex be given =, beas TN
work equivalently 7T .. ['_.(g) =1“'“‘15.jg] ;Z‘aﬂb.
De=0.

Almost Kahler formulation of GR
Propesal: construct from ¢ metric/ symplectic—<ompatbie
almost Kahler connections. necessary for DG. = V.

= Canonical nect. “Dg) ={ T _.lg; 9.4 N7}
‘De—0and h “T{hX A¥;—0 v ToX ¥} —06.
2 JaL—-' &= -T-I,;-.:i'j 5 Gase N7 ) + zﬁ.l:‘.’-g—'_.'- Gaa N7
For sven dimensions. 3 2 unique normal d—cunnecnﬂn D.
; g = - = - =
lr'ﬁ' —51[ _.[.-Ll_ 14_’; %_,‘k' 'I:JL = % _T! ___‘__‘- C-:Z
CE). deﬁnﬂd D.—{D. D). By = L. ")
o o
By —— 0 {E'r 'fr'l"? Yo —ex 'y %) -
= lraf@%a dfge 9%
=32 ( af | ap | o

Almost cﬂmpiex ﬂpcratcr Jesj = —eny; J'Hl—«: | PagE'40/69
J= s dot —|—| r\_—_, ::L :.Iu il _1&;4—,,.;_1.,:-'
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-ﬁ.? 9 [ IF B8 B EE%-;;;;Q

al{eX AY . nlivX vYyvi(AX RY).

modelled eff=ctively on 3 N—anholonomic Riemann

manifold V. or equivalenatly on TM. with canonically
mduceé by L fF‘j d—metric 'rructum

.
L b

| &€ @ &+ Eglul e o

L AEL)

L5 5 5
B —dit + ENTuide?

L0G and DG

Curvatuiree RIX.Y ) = DDy — Dl—Dj:—Df'K_Y].
with N—adapted decompaosition
RiX_ Y Z={RihX hY WZ RihX rYRZ.
RivX_AY RZ. RivX oY RE. RIBX_hY v
RIAEX vt YhZ RivX_ AY pZ. RivX_ oY v}
MN-adapted comporents X —¢,. Y —esand Z=e..
R={R ,=(F R B, R R, B}

Ricc: Ric= {R,, =R, —{R.R. . R_R,}

Ingeneral Ry, =R 5
Set of d—connections compatible to a d—metric

A very important construction in Lagrange geometry, not
considered in GR. is- letbe given £, = T TN =

work equivalently VT .. I”_J(gj =F"_.gi+ I ;s.[gfh

: 08020041

De =0

rThX oY v T X AY ). v TuX.vY)}.

N—adaptad coefficients
T={T. =—

Almost Kahler formulation of GR
Proposal: construct from ¢ metric/ symplectic—compatible
almost K3hler connections. necessary for DG. & V.
= Canonical dconnect. “Dig) =1 T _.i6;. 9. V°)}
‘B — 0 and 5 “T{hX_AY =0 v Tiz _.‘L 7Y ) =6
o -:F-radl:.?-éj- .‘.‘F.J-b'—-\:: i+ ZZ,-;—:"-Q&_.'- Fad- -\"_-E'I

aF

syen dimensions. - 2 tmrque nﬂrmz! d—connection D.

Fore
s = i, Ot o "=
f’;}defmad D,—u_?.;f' 3,_.;,,,__ Foal

L}:—=§ {e'c_"" = +e; "o —ex "o
&5 = Lo (2lan, 0lme 0o
£ 79 7\ apF g Pyt

Almost complex operator, Jie;) = —eay; J lru._ Pag41/69
- Jar: E \—2— a:J > (i ¥ \.34— fl‘}‘_1
i et © (4

¥
F - S
= ——— i | — —

J e e e
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x
S B e iviee== g G- :
N—adapted /distinguished. d-metnics Exstence of Lagrange—Finsler VVanables im GR ~
Any mezricon V. gz = g, (1) du® 2 di follows me the quadratic algebraic system for t'&_;
- | NN s Mg | o e e gt et = fg frgven gy T
Lad Negs, A e S A See the preprint for computations for many realistic cases.
can be represented as a d-metric ¢ <hgntg =|". "] A d—connection D on V is a linear connection
: preserving under parallelism the N—connecton spiitting.
. =Y (= F= (3 (=Y.
Example 1: [agrangespaces V =TM. Lir. u). i_ﬂcaih;.. TD _ _t*ﬁ { k- Sk {J'f LE":}
L : . *D={L3. 15 and "D =(C_CZ)
“0 = S5a55 det gw| == 0. Canonical N-connection 3 e
L=y C pEm [ S SR i S| Y dvectors X =X + X ="X+ LY =Y +rY.
_".:II_.;“:E-____;T_ G :1 ;Jll_"&;ﬁ_r“'u _F
when noniinear geodesic equations for 7).y = "_i_'
&F g ek Torsion, Curvature and Ricci d—tensors :
—+ 2 —i =10 i : .
dr™ S Torsion of D = *D_ )}, field
- d ;B AL _
are equivalent to Euler{ agrange egs FST« —==0 TX.Y) =D Y -D.X—[X.Y].
Example 2= Finsler spaces. Fix. \y) = A IFiz .y for -
0=1Xc B particiar case L = F= o e defumpuﬂnm i
Theorem: Any [ agrange (Finsler) geometry can be T':I‘Tf j =__‘1 'I?Ir':'_ﬁ'l_' 'Jﬁ_}_' '?"T’_hx_‘ 131'_:"
modefled effectively on 3 N—anholonomic Riemann AE(e X Y LA e X oYL v TR _RY).
manifold V. or equivalently on TM. with canonically eT{RAX. oY ) o TX AY). rTeX.2Y )
induced by L (F) d—metric structure )
: : S e e P N-adapted coefficients
B = g;iu) €0 e+ Tgulu) e e o Al e
& = d*. 5 =dg®+ "NYuldr’. =T =T =Tl T T .T.
T Sarsie L \ecm X8 75 1} % Sargie L Vacrs 268 L mﬁ
: 08020041 Page 42/69
=
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1
E

N—aiaptedjdﬁtm-gmshed.d—mm
Any mesricon V. £=g 1) duT =) du

a

_"."_' +_'1' -_u_-‘h-?{? _-'II.- ._} e =
g = |72 T % TaTe ) o Netu) = N{z.yh
= | N Iz ’ y

can be represented 35 2 d—metric g —heTnve =] ¢ g

== 55;‘!'.1'.9" & @ "_:"1 = Hli-?i.-‘iljl.l E‘G & 'E‘El

Example 1: Lagrange spaces. V =TM. Liz_w).
Los = ﬁg det gqs == 0. Canonical N-connection

I nis g =-ﬂ
=N . '“

a2 AL
’-“—@ {S'__ """L-r * —

Tt o
whan nonlinear geeciesac equations for Z'(1). ¥ =5
¥ = y
o o,
S - =
—— 25— g

drs dr

are equivalent to Euler{ agrange egs & :;"’ p— 2L

2

Example 2: Finsler spaces. Fiz. hy) = | MFz.u. for
0=%c R paticular case L = F~

Theerem: Any [agrange (Finsler) geometry can be
modelled effectively on 3 N—anhclonomic Riemann
manifold V. or eguivalently on TR, with canonically
induced by L fl-_jl d—metric structure

fr = Glu)end+ Losiu) fe® 0 5e?

& — dr Leb — g + LNYujdrs.

T Sargis L Vacm 09 /i3

: 08020041

Existence of Lagrange—Finsler Variabies in GR
fuila:ws from ‘[l'E quadratic 3Igd:-r:ic system for &2

fﬂ:l' gZven g, Ic-t:'l
See the praprint i'a::r computations fur many realistic cases.

Il' _2"- ,_-' ‘= —rr

A d—connection D on 'V is 2 linear connection
preserving under parallelism the M—connection splitting.
loclly, D=T" ,=(L,. L5 f""_ e}

D ={L. L) and "B =i{C:_.C

dveciors X =5X + X ="X+ XY =Y + Y.
Torsion. Curvature and Ricci d—tensors
Torsion of D = *D_ “[}). field
Tl}ll Y =D ¥ -1 X X ¥].

N—adaptad decomposition into
T Y ={AT(hX hY ). aTIRX rY).
AT X AY L AT (e X pY ) v AKX _AY).
eTiAX oY L vToX AY). vTeX vY )}
N-—adaptad coefficients
T= {Tn_%'.- il _Ta'.-.-i e {I=_.'i" F:fd' I'il'k‘ i_i:i'-'.' —'r_h-:s:}}'

IR perr= s Tl
e

Page 43/69




N—adapted /distinguished. d—metnics

Any memricon V. gz =3 u“'uﬁu“jcfaﬁ
T —IGI

_Ll.'=[-- :_- :I ﬁ}r'\'ﬂs.._",'lxy
“au? 7 S
canb&*presentedasad—m;;—’u—ma—[ . e

&

o= 1.1&""_"'4—_,;@1;. "'E"

Example L Lagrange spaces. V =TM. L{z.u).
Los = :T-:t;g det! g5/ == 0. Canonical N—connection
e

when noniinear geedesic equations for Z°iTi.y' ==

ar dr?
+ 3 Egm .k b =10

;11'-1-— {1—

d ar Y
Example 2- Finsler spaces. Fix lyl = -.-k:i-_-i'.g.rr_ for
0=Aic R particular case L = F~

=1l

are equivaient to Enler{ agrange egs =

Theorem: Any [ agrance (Finsler) geometry can be
modelled effectively on 3 N—anhclonomic Riemann
manifold V. or eguivaleatly on Th. with canonically
induced by L H-_}l d—metric structure

g .- L B

.': e

r_‘E",'= {'.-“'dl:.':'t-f— r.‘ut_.;i*E'
i

& = de'. 5 —do® + "NYuidr?.

Targie | iecm XEE LT

Existence of Lagrange—Finsler Variables in GR
follows from the quadratic algebnic system for £,

e e R P

See the preprint fﬂr computations fur many r=alistic cases.
A d—connection D on V is 2 linear connection
preserving under paralielsm the M—connection spiitting.
locally, D=T" = (L L. C. G2) .

';*D—u. L) and "D ={C7_ {‘_‘-

dvectors X —AX + X = *X + "X Y =AY 1 vY.

Torsion. Curvature and Ricci d—tensors
Torsion of D =( *D_ 1) field
TOLY) =Dy ¥ - D X - [LY].

N—adapted decomposition into
TIX. Y ={AT A AY ). AT(AX . rY ).
AE (e X AY L AT e X v Y ) v FAX_AY).
vTiAX oY ). vT{oX RY ) ¥TrX oY)}
N—adaprad coefficients
IT= J:_Ta_%"r = —-[‘&___5 = {I‘!_.'Tr' F_ra' IE_-,"?..-‘ ‘Tﬁ}:' i_ni}}

B T e TS TEE.
Page”
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N—adapted  distinguished. d-metnics
Any metricon V. g =g _{u)de® 2 du

3 A
= ol
I ' 1"l-'_'-:‘-|li-5-" Neg = -

g = _1r-_. {_‘:;' Jfﬁ} -y 3GE _ﬁ}f_"lfl:ll!:_"iﬁ.r.;.l"-

i A% B Had : .

can be represented as a d-metric g =he=xvg =[ 5. “9]

: : 1' . T
E—GiT.Hee + @iT.yle e

Exaﬂmie 1- [agrange spaces. V =TNML Lir.u).
Lo = w det| g.s) == 0. Canonical N-connection
""n_ '=":iL'lﬂd ST A 32 _"-:"_L‘
I = gt 5 =
d::

whennmhneargeedﬂc eq:mmnsrm AT =

dr

a2 dr?

5+ 2 bes(a® F—1

a2 dr-

gL
At

Example 2: Finsler spaces. Fiz. Ay = AMFiz.u). for
0= A< R paticsar case L = F~

— 1}

are squivalent to Buler—L azrange 2gs I—_% -

Theerem: Any [agrange (Finsler) geometry can be
modelled effzctivaly on 2 N—anhclonomic Riemann
manifold V. or eguivalently on TH. with canonically
induced by L IF} :i—mm&c structire

L_B

r r -
= _§_r' i) € @ E C+ Gazitt) 'F_" =
& — drt. 5o =de® + ENTudr

x

T Sargie L ‘iscm XEE T

: 08020041

Existence of Lagrange—Finsler Variables in GR
follows from the quadratic algebraic system for E&;

- ) ¥ - ‘8
BIFELE = Has Orgven gy, “Eaa.

See the pr:é;lint for computations for many r=alistic cases.
A d—connection D on 'V is 2 linear connection
preserving under paa‘aﬁeﬁsm the N—connection spiitting.
locally, D=T"_,=(L}. L. ¢ _"“ CE).
"D—u_”..,&. m:i ol = C:*.E_{;‘c_-

dvectos X =AX + (X = "X + XY =2Y +vY.

Torsion. Curvature and Ricci d—tensors
Torsion of D =( *D. *[}). field
T._}l:_ Y =DhY-D XX Y]

N—adaptad decomposition into
TIX. Y —{hT(RX AY | AT{AX r¥Y).
AE(e X hY LA e X vY L. v TR _AY).
eTiAX oY . vT{eX Y ). v TeX vY )}

N—adaptad coefficients
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g= gz e+ galz.y ead

Exaﬂqﬂe 1- Lagrange spaces. V =TML Lir_u).
“fab = m det|ges| = 0. Canonical N-connection
ENHz. m—i;f.' er =21 "I%u‘}_:—i‘

when nonlinear geodesic equations for i i = =

1 = v
4T T

¥ [ -
— i 2 —4)
= i'|—'
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are equivalent to Euler{ agrange eqgs 2122 — 92

o | o
Example 2= Finsler spaces. Fix. hy) = MF z.u). for
0=Ac R particiarcase L = F~

Theorem: Any [agrange (Finsler) geometry can be
modelled effectively on 2 N—anhclonomic Hismann
manifold V. or eguivalently on TH., with canonically
induced by L (F) d—metric structure

E E w. E_ B

e = Tgiiu) €0 &+ Fgglu) et e
€ dz'. Be® —daf + ENOuide?.
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Existence of LagrangeFinsler Variables in GR
follows from the quadratic algebraic system for &,

A

= i K. T
BFELE o= Has rgnen gy “Zao

See the preprint for computations for many realistic cases.

A d-connection D on V is 2 linear connsction
preserving under paralielism the H—rnnﬂecum spiitting.
locally, D=7, = (L. ;

“‘D_IL - L) and e

dvectos X =FX + 1% = ’KJ,— XY =AY Y.

Torsion. Curvature and Ricci d—tensors
Torsion of D = *D_ * ). field
TEEY) =D ¥ D X — X ¥].

N—adaprad de&mpusitiun into
TIX. Y ={hT(AX hY ) AT{RX r¥Y)
AT (v X . hY ). Ao X vY) o TAR AY).
eTiAX oY . TeX aY ). v TeX. vY )]

N—adaprad coefficients
T={T =—T_.=(T,T, I‘“k—” ¢ Sl |

P 2

% Sargie L Vaesrs XKD




FﬂeEitﬁewﬂmmraﬂ:TmﬁMHe&J

= &

- B ® =7 -

LQG and DG
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Corvature: RIX. Y ) =DxDyv — D Dx—Thx vy
with M—adapted decomposition
RIX. Y Z={RiAX_ Y hZ RiRkX_rYhZ
RitX_ hY RZ. RirX oY RZ. R(EX_RY v Z
RihX v YiwZ RivX_hY vZ R{vX_ Y v}
N—adapted components X —e¢,. Y —esand Z—e..
R={R%,=(F sl gt e s-;'a--ﬁﬂ-;m-Rc ) |

Ricc: Hie ={B,. =R", —{(R. R _R. R}
Ing=neral Ry, =R
Set of d—connections compatible to a d—metric

A very important construction in Lagrange geometry, not
considered in GR. is- Let be given =, — Egaﬁ_ L

work equivalently ¥T7_ . 7 g} =T =z} + 77 (o).

d‘-:l

L En

D =00

where = Levi Civita {not goed for DQ)
T':.f-;j'z{_ |[',_.,- Gig- Hab- 1""_ '} I'I —1'1 and Tg—ll

This is not 2n usual Einstein—Cartan space because
distorsion (induced torsion) ,Z_.(z] is not an additional
field but completzly defined by the metric =

off—diagonal 'N—connection/ anholonomy coefficients V°
ot—diaoonal N—onnecGon / anholonosTs coafhiciants V=

Almost Kahler formulation of GR
Proposal: construct from ¢ metric/ symplecticcompatible
aimost K3hler connections. necessary for DG, & V.
= Canonical d-connect. “Dig) ={ T _.lg;. 24 N5}
‘De—0nd h TR _AY) =0 ¢ TizX r¥) =0
o= Tale 6N+ £ 465 9. 57).

For even dimensions. < 2 unique normal d—cnnnemm D.
':_F?'-.-. _.Ll Lﬁ .' _—f__’ . "1 C"'_. I.r"‘::=

C2 )}, defined Dg_uf_?af} r_a _IL} l
By — % 5" (ex "a t e “o—ex Tea) -
= T; (0 em o 0 gn
=359 (mjr Er i cu")
Almost complex GQHEICI' JLE..I = —eny; Jiea ) —=e,
I=——Lodf+(2— INY D)y + ENPEED)

X ¥) = fe(IXY). DI=DZX&=D ]
Lo — Lg.(z wdy*t + ENZHdTR) A dD

£-..'_ 1;;'-1# -H_f *.='L{L8—ﬂdl' _':,'_

Conclusion: Prescribing 2 gensrating effective

Lagrangian L. y). we induce canonically a (2 +50)% 47/60

splitting and construct an almost K3hier model of GR.

solitting and constroct 3n 3imost Kahier model of (4. "
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In gﬂﬁmi_ Rd., =R._3.
Set of d—connections compatible to a d—metric

A very important construction in Lagrange geometry, not
considered in GR. is: letbe given g, = Fe .. ENO =
work equivalendy vT°_.. [7__{g] =F"ﬂ|,g_] + 2 (=

O

De =0

where = Levi Civita {not goed for DQ)
Vig)=1{ I (g5 0N} TS =0and Vg=10.

This is act 2n usual Einstein—Cartan space because
distorsion (induced torsion) 2 _.(g) is net an additional
field but completely defined by the metnic =
off-diagonal/ N—onnection / anholonomy coefficients V*.
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For even dimensions. = 2 mr:.u& normal d—cmnﬁnim
‘I* £ L' i _f_ :’_" = C’I‘: P

<
1+ =

(_EE_}. l:Ehnfﬂ D:—'L’k E‘ 1"5__ —'E}k— LEE

3 E ik &, . E_
e {Jr {E‘e g T€; I-_,.'&—E'_'-; y;{-}.

= - E
% _ “EafC Uk U G J “gx
- T hyF Ay ]

Almost Lﬂmpiex operator, Jie; = —eay; Jieay

24

I—2odr (S N2 g
= =) el o
. _'_-“_1:' I R

GXY) = Z2iJX. Y . DI=D%=D%z=0
£i":;i— L__}E;,‘I'.I' ?,‘?1'&1'::‘.;‘24-:. i L_‘{_{_L-"‘TI"'I iy

Lo=12get Hg_d iy = dY—dd =0
Conclusion: Prescribing 2 gensrating effective
Lagrangian Liz. ). we induce canonically a 2+ 2z
splitting and construct an almost Kahler model of GR.
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LFE and [

N—adapted 3+1 splitting = "double™ (2 +2); & 3+1

: 08020041

V is topologically X xE = Nn"+ .IN°.

lapse function :N. shift d—vector N*.

time—syolution d—vector t2, t%idt), = 1. the unit normal
d-vector 8° of °Y_ o0 n° = —1for o = n.e™ .

e B e D e ey ]
Ashtekar—Barbero d—connections

hlaﬂsicai phas& space and Hamilton formalism forpage 48/60
{ E . the configuration and Conjugate momantum

o = = X T =3 2+~ S _-Top
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This is not 2n vsual Einstein—Cartan space because
distorsion (induced torsion} .Z (g is not an additional
field but compietely defined by the metric .
offdiagonal/ N—<onnection, anholonomy coeffidents N7

g <.

Conclusion: Prescribing 2 generating effective
| agrangian Liz. y). we induce canonically 3 (2+2)¢
splitting and construct an slmost K3hler model of GR.
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N-—adapted 3+1 splitting = "double™ 2 +2);

: 08020041
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V is topologically T xB. 2= Nn®+ N°.

lapse function ;N shift d-vector N™.

time—avolution d—vector 1=, t%dt), = 1; the unit normal
d—vector 11"‘ -:}f Bonegn®n’ =—1forn, =n.e°,

Indices &’ _are iaternal, & =07 7). f=|j-.ff_f']._._
F.JF...=1.2.3 in the internal space on ?

i '_:u‘_l J‘_‘k:"l:t;nfilg:un
Trensf. €, =€ F,. eMu) = [ 0 r-i-l‘_,fl ] :

3d. metric “qrr=e/ e F e e/ =a t.?fqr.
the internal and spaceﬂme ;x'ﬂ;eqim mapts, g7 and g,
S0§1.3) — SO{3). invariant n~.

soll.3)valued T?, = M _of — two =0i3\valued

e e ST i
Ashtekar—Barl:mm d—comnections

Classical phase space and Hamifton formalism for
(4= r E. 1 the configuration and conjugate momentum

A g BT PE gl
g =det lqry.  dide” for densities.
bug&&ﬂun' generalize to 3 dconnection 4D = {AT}
ALy Al (Tei— A Te+ M2y

Sl Lo amr
L Z _r;g?q;:ﬂdf(;tz T . Z J_J

%

: i e
VB, =270, — e ),

= :E-Jﬁa 7, — (e T 3T, +ie,F;—e T, T

Ashrekar d—connection —'L_; or the nonholonomic

deformation of the Ashtekar—Barbero coansction F»aé; Hol6o
i

Aqe’ _ I £ af
1+, =— 1, for “Deg =T,
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