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CANONTCAL FORMULATION

(62)°

ds? = —N?2dt? + =2
4¢1

(dz + N%dt)* + ¢1dQ>
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ds? = —N2dt® + (dz + N2dt)® + $1dQ>




CANONTCAL FORMULATION

(¢2)°
4¢1

H[N| = —/ dzN () (;\Z/pi +2v/¢1p1p2 + (1— (¢;) )232_ (%) M)

ds? = —N2dt® + (dz + N2dt)® + $1dQ>

DIV = [ doN* (z) (~¢ips + pisa).



CANONTCAL FORMULATION

d 2 _N2d2 (¢2)2 T 2 2
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CANONTCAL FORMULATION

2
ds® = —N?dt* + (92) (dz + N%dt)> + ¢,dQ>
491
e P2p; _(cb') ¢ (ﬁ)
HI[N| = / dzN (z) (2\/_ W (1 2 ) =g Ve

DIV = [ doN* (z) (~¢ips + pisa).

GENERAL RELATIVITY 15 A CONSTRAINED SYSTEM == H[N] =0, D[N"] =0




HYPERSURFACE DEFORMATION ALGEBROID (HDA)

{D[N®],D[M?]} = D [N"M" - M*N"|
{H[N|,D[N?]} = —H [MN']

(H[N],H[M]} =D [Ef”(E‘P)_z (NM' — MN’)}



HYPERSURFACE DEFORMATION ALGEBROID (HDA)

THE HDA TS MATHEMATICALLY A GENERALLZATION OF A LTE ALGEBRA CALLED A LTE ALGEBROID.

{D[N®],D[M?]} = D [N"M" - M*N"|
{H[N|,D[N?]} = —H [MN']

(H[N],H[M]} =D [Ef”(E‘P)_2 (NM' — MN’)}



HYPERSURFACE DEFORMATION ALGEBROID (HDA)

THE HDA TS MATHEMATICALLY A GENERALLZATION OF A LTE ALGEBRA CALLED A LTE ALGEBROID.

{D[N?®],D[M*]} = D[N*M* — M*N*

(HN), D[Ny = 8 [MN] } m (.£NERAL COVARIANCE
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HYPERSURFACE DEFORMATION ALGEBROID (HDA)

D 5pra 15 THE GENERATOR OF STRETCHINGS AND L 5 1S THE GENERATOR OF TRANSLATIONS OR DEFORMATIONS.

[Dsna, Dsara ] = Dsnea,onre—smrea,one
|Hsn, Dsne) = —Hnesny = —Hsyr ‘ GENERAL COVARTANCE

[Hsny Hsn| = Dgasnasn—smasn) = Done

ON
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PARTIAL GAUGE FIXING IN A STATIC CONFIGURATION

LETTING @1 TAKE ONTU'S CLASSICAL VALUE: ¢py = o

FOR THE STATIC CASE WE GET THE SCHWARZSCHILD LINE FLEMENT: ds? = —det2+—(¢2) dz? + z2d0?

4 x2




NONADIABATIC QUANTUM DYNAMICS

CANONTCAL VARTABLES AND MOMENTS
g =(q)
Ag =(G—q)=(4) —¢=0

Ag") = ((a—(a)")




NONADIABATIC QUANTUM DYNAMICS

CANONICAL VARTABLES AND MOMENTS CLASSLCAL HARMONIC OSCILLATOR

q =(q) , O°H _ 1

Aq _<q q>:< > szp;—i—%mwqu op? m
A" = (@~ (@)") " fj;f:mwz



NONADIABATIC QUANTUM DYNAMICS

CLASSTCAL HARMONTC OSCILLATOR

CANONTCAL VARTABLES AND MOMENTS
g =(d) ) 0*H _ 1
Ag =(G—-q)=(§)—q=0 szp;—i—%mwzf 82172 m
AW = (- @)) B PH _

QUASTCLASSICAL BAMTLTONTAN WITH TRUNCATION'S - )
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75 20) 55 A0)
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_ 1 2 12 2
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NONADIABATIC QUANTUM DYNAMICS

CANONTCAL VARTABLES AND MOMENTS

g =(q)
Aq—<q q) =(d) -
Aq") =((a-(a)")

QUASTCLASSTCAL HAMTLTONTAN WITH TRUNCATION § -

B 1 0°H 5 1 0°H 9
Heffz—H+58p A(p)+§8q2A(CI)
l 2 2
_I—I+—2mA( ) 2mwA(q)

CLASSTCAL HARMONTC OSCILLATOR

H = i + lmwqu 88217[;[ B %
2m 2 82H ,
8q2 = Mw
HAMIITONTAN DYNAMICS
) ) A B
(). () - A2
) AH d{A
((i)rg) LEEL_40)
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QUASTCLASSTCAL HARMONTC QSCILLATOR

1 0%2H 1 62H
Hap = H+ 350 M) + 550 A (d?) CANONTCAL COORDINATES FOR THE MOMENTS
p q NEEE
1 1
=H+ 5 A @) + 5m’A(7) A (qp) = sp,
JAY (Pz) :Pg + 2
h2



QUASTCLASSTCAL HARMONTC QSCILLATOR

1 0’H 1 0°H CANONTCAL CODRDINATES FOR THE MOMENTS
Heff’2 = H + 5 8p2 JAN (p2) + 5 8(]2 JAN (q2) : 2M M
1 2 1 2 2 A (q ) —°
:H+%A(p)+§mwA(q) A (gp) = sps
U
CANONICAL COORDINATES FOR THE MOMENTS APY) =pit
h2
2 2 U= A(¢*)A (p?) — Agp)® > —
Heff — p_ e Ps ‘|“/eff (Q73) ( ) ( ) ( ) 4
2m 2m

1
Vegr = +V(q) + EV” (q)s”

2ms?



QUASTCLASSTCAL HARMONTC QSCILLATOR

1 0°H 1 02H
Hoo = H + 220 A2y ¢ LZH 5 (o) CANONTCAL CODRDTNATES FOR THE MOMENTS
2 327 2 8‘] A(q2) _ 82
1 1
=H + 5—A (p%) + =mw’A (¢?) A (gp) = sps
m 2 U
2y _ .2, Y
CANONICAL COORDINATES FOR THE MOMENTS A7) =pt

h2

) 5 U _ A 2 A 2\ _ A 2 > o
Hyg =2+ 2 Ly, (g,5) Lkl o = :
2m  2m > ADTABATIC APPROXIMATION
Uv'” (q)
Vi — : LY (q) X lV” (q)82 Vlow-energy (Q) =V (Q) +
2ms 2 h2
Umin — T

V" (q) = mw?




QUASTCLASSTCAL HARMONTC QSCILLATOR

1 0°H 1 0°H
Has = H + = AG) + & = A (q?) [ANONILAHOORDINATEZ FORTHEzMOMENYS
1 2 1 2 2 A (q ) =
U
2y _ .2 ¥
CANONTCAL COORDINATES FOR THE MOMENTS A7) =pi+ 5
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He = RN + Vetr (g, 8) )4 @) B2 4
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Vi — : LY (q) X lV” (q)82 Vlow-energy (Q) =V (Q) +
2m8 2 h2
/ Umin — T
" _ 2
TERO-DOINT ENERGY V7i(g) =muw

1
Enin=—-h
2 0y
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A(9y) =3, Alpop2) =dsp3, A(p3)=p3 "‘%'
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U(x)
Z

A(p3) =3,  Alop2) =#3p3,  A(p3)=p3+

Hys = H[N] + Hy [N]

10°H U ?H 1*H H ,
HZ[N /de(x <25 2 ( ¢2) a¢2a 2¢3p3 2a¢2 ¢3 a¢2a¢2¢3¢>
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U(x)
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Hys = H[N] + Hy [N]

10°H U\ *H 1°H PH
HalN] = [ as() (262( ¢2) ab0p, P Y 2o Bt a¢2a¢2¢3¢>
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SCALAR FTELD MODIFICATION T0 THE HAMILTONIAN

U(x)
Z

A(p3) =3,  Alop2) =#3p3,  A(p3)=p3+

Hys = H[N] + Hy [N]

16°H U PH 16°H *PH
H,[N| = /de(x (26 2( ¢2) 00D 2413173 20523 —=$5+ a¢20¢2¢3¢>
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T R Y RV VSR i)
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QUANTUM-CORRECTED SPACE-TIME GEOMETRY
(¢p3 + 0¢ha)*

4x
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QUANTUM-CORRECTED SPACE-TIME GEOMETRY
(¢p3 + 0¢ha)*

422

ds? = —(N + 6N)*dt® + dz® + z2dQ?

= — (N* + 2N6N)dt* +

SCHWARZSCHILD PLUS SMALL CORRECTIONS
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QUANTUM-CORRECTED SPACE-TIME GEOMETRY
(¢p3 + 0¢ha)*

4x

ds? = —(N + 6N)?dt? + dz?® 4+ z?d0*

dz? + z%d0?

= — (N* + 2N6N)dt* +

SCHWARZSCHILD PLUS SMALL CORRECTIONS FOR ASYMPTOTICALLY CONSTANT U(X)

2z
¢2+5¢2:\/1_W+6¢2 5¢2N\/ﬁm
i 2GM
N +6N = 1—2iM+5N 5N~\/l_flog( .

)



QUANTUM-CORRECTED SPACE-TIME GEOMETRY

5 2
(¢21_ 2¢2) d$2 + £B2d92
i

2 4 2656
P31+ 202002 102 4 2aq?

ds?> = —(N + 6N)*dt? +

= — (N* + 2N6N)dt* +

422

SCHWARZSCHILD PLUS SMALL CORRECTIONS FOR ASYMPTOTICALLY CONSTANT U(X)

b2+ 002 = \/]__W + %2 A ’ E e 5¢2 ~ \/5$
“f \_Z/ o

[N A QM SETTINGS U(X) CAN BE TNTERPRETED AS CLASSTCAL REMNANT OF JERO-POINT FLUCTUATIONS.
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