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T. P., S. DE HARO, I. PAPADIMITRIOU (06)

THE HOLOGRAPHY OF CONFORMALLY COUPLED SCALAR FIELDS (THE
MOST RELEVANT CASE FOR ADS4/CFT3) REPUCES (ESSENTIALLY) TO

MASSLESS THEORIES IN FLAT SPACE WITH A BOUNDARY: EXAMPLE
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THE ON-SHELL ACTION YIELDS THE (HOLOGRAPHIC) EFFECTIVE ACTION
FOR THE “DUAL” BOUNDARY THEORY [.E. THE THEORY WITH AN

OPERATOR OF PIMENSION =1.
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CONFORMAL HOLOGRAPHY APPEARS TO RELATE A BULK ACTION (N 4D

TO ABOUNDARY ACTION IN 3P - CONTRAST WITH STANDPARD

HOLOGRAPHY
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COMPOSITE BOUNDARY OPERATORS.

T RATHER LOOKS LIKE A TOPOLOGICAL RELATION:

/dA/\dA:/ ANdA
M OM

..................

Tuesday, September 8, 2009



Tuesday, September 8, 2009



STOCHASTIC RQUANTIZATION (PARISI-WU (81))

Tuesday, September 8, 2009



STOCHASTIC RQUANTIZATION (PARISI-WW (81))

() = % / (Dg)ealelg(z)...

Tuesday, September 8, 2009



STOCHASTIC RQUANTIZATION (PARISI-WW (81))

() = % / (Dg)ealelg(z)...

CONSIDER THE EUCLIDEAN PATH INTEGRAL IN D-DIMENSIONS AS THE
STATIONARY DISTRIBUTION OF A STOCHASTIC PROCESS IN D+1-

PIMENSIONS; INTRODPULCE “‘STOCHASTIC” TIME.
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CONSIDER THE EUCLIDEAN PATH INTEGRAL IN D-DIMENSIONS AS THE
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salol = [ 'z (30006 + V0 0))

GENERICALLY, FOR SMALL-LAMBDA THE LANGEVIN GIVES A NON-
RELATIVISTIC DISPERSION RELATION. HENCE, THE D+1 DIMENSIONAL

STOCHASTIC PROCESS IS NON-RELATIVISTIC
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HOLOGRAPHY VS STOCHASTIC RUANTIZATION

THE S. PARTITION FUNCTION IS FORMALLY ERQUIVALENT TO THE

HOLOGRAPHIC FORMULA UPON INTEGRATION OVER THE BOUNDPARY PATA

(MODULO “RENORMAULIZATIONS”)
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RUANTIZATION LARGE-LAMBDA
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HOLOGRAPHY
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CAN WE UNDERSTAND WHAT IS GOING ON?
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IS HOLOGRAPHY STOCHASTIC?

Tuesday, September 8, 2009



IS HOLOGRAPHY STOCHASTIC?

A GEOMETRIC PICTURE OF STOCHASTIC HOLOGRAPHY AND CONFORMAL

HOLOGRAPHY:

IR T T Y

e B R e . £ 55 S ket SR SR S ERn BRI SnS ZE AR S Ik R SED Zan i SN S Smcos Sin Erl Znl ZEC OELJEEL S ok BN I on S S SER NN RS s El A BELEEL IS S S 2o S 2 2 S

Tuesday, September 8, 2009



IS HOLOGRAPHY STOCHASTIC?

A GEOMETRIC PICTURE OF STOCHASTIC HOLOGRAPHY AND CONFORMAL

HOLOGRAPHY:
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IS HOLOGRAPHY STOCHASTIC?

A GEOMETRIC PICTURE OF STOCHASTIC HOLOGRAPHY AND CONFORMAL

HOLOGRAPHY:
—1

= - z — D
len 167G 9y U )

CONSIPER CONFORMALLY FLAT METRICS

3 1 A
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IS HOLOGRAPHY STOCHASTIC?

A GEOMETRIC PICTURE OF STOCHASTIC HOLOGRAPHY AND CONFORMAL
HOLOGRAPHY:
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CONSIPER CONFORMALLY FLAT METRICS
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A
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FOR POSITIVE C.C. THE INSTANTON SOLUTION IS JUST THE 4-SPHERE
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IS HOLOGRAPHY STOCHASTIC?

A GEOMETRIC PICTURE OF STOCHASTIC HOLOGRAPHY AND CONFORMAL

HOLOGRAPHY:
—1

= - z — D
len 167G 9y U )

CONSIPER CONFORMALLY FLAT METRICS

3 1 A
g,w(ilf) =3 ‘Pz(x)nuv = Ipg = —E d*x (577'[“/8u§b8u¢ ¥s 6¢4) 84 ()= P A=

FOR POSITIVE C.C. THE INSTANTON SOLUTION IS JUST THE 4-SPHERE
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LANGEVIN (NO WHITE-NOISE)
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SGEOMETRIC PICTURE:
THE 4D EFFECTIVE E-H ACTION FOR CONFORMALLY FLAT METRICS, AS A
PATH INTEGRAL MEASURE, RELAXES FOR LARGE “TIMES” TO A THREE-

PIMENSIONAL E-H ACTION.
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GEOMETRIC PICTURE:
THE 4D EFFECTIVE E-H ACTION FOR CONFORMALLY FLAT METRICS, AS A

PATH INTEGRAL MEASURE, RELAXES FOR LARGE “TIMES” TO A THREE-

PIMENSIONAL E-H ACTION.
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GEOMETRIC PICTURE:

THE 4D EFFECTIVE E-H ACTION FOR CONFORMALLY FLAT METRICS, AS A
PATH INTEGRAL MEASURE, RELAXES FOR LARGE “TIMES” TO A THREE-

PIMENSIONAL E-H ACTION.
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2 M

G ot = = i d°7 (¢8i¢3z¢ 5 )\¢3) , Q= o A= oz

=it = e = i d3f(lf9¢f@z’f—if6>
T 2 8

Tuesday, September 8, 2009



GEOMETRIC PICTURE:
THE 4D EFFECTIVE E-H ACTION FOR CONFORMALLY FLAT METRICS, AS A
PATH INTEGRAL MEASURE, RELAXES FOR LARGE “TIMES” TO A THREE-

PIMENSIONAL E-H ACTION.
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GEOMETRIC PICTURE:
THE 4D EFFECTIVE E-H ACTION FOR CONFORMALLY FLAT METRICS, AS A
PATH INTEGRAL MEASURE, RELAXES FOR LARGE “TIMES” TO A THREE-

PIMENSIONAL E-H ACTION.
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GEOMETRIC PICTURE:
THE 4D EFFECTIVE E-H ACTION FOR CONFORMALLY FLAT METRICS, AS A
PATH INTEGRAL MEASURE, RELAXES FOR LARGE “TIMES” TO A THREE-

PIMENSIONAL E-H ACTION.
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TOWARDS A STOCHASTIC HOLOGRAPHY?
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TOWARDS A STOCHASTIC HOLOGRAPHY?

v | HAVE SHOWN AN EXPLICIT EXAMPLE OF 4D AND 3D THEORIES THAT ARE

RELATED: 1) HOLOGRAPHICALLY, 2) VIA STOCHASTIC QUANTIZATION AND

3) GEOMETRICALLY.
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TOWARDS A STOCHASTIC HOLOGRAPHY?

v | HAVE SHOWN AN EXPLICIT EXAMPLE OF 4D AND 3D THEORIES THAT ARE
RELATED: 1) HOLOGRAPHICALLY, 2) VIA STOCHASTIC QUANTIZATION AND

3) GEOMETRICALLY.

v THE CRUCIAL POINT WAS THE “RELATIVISTIC” LANGEVIN ER SATISFIED

BY THE INSTANTON CONFIGURATIONS.
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TOWARDS A STOCHASTIC HOLOGRAPHY?

v | HAVE SHOWN AN EXPLICIT EXAMPLE OF 4D AND 3D THEORIES THAT ARE
RELATED: 1) HOLOGRAPHICALLY, 2) VIA STOCHASTIC QUANTIZATION AND

3) GEOMETRICALLY.

v THE CRUCIAL POINT WAS THE “RELATIVISTIC” LANGEVIN ER SATISFIED

BY THE INSTANTON CONFIGURATIONS.

v THIS IN NOT A STRONG/WEAK COUPLING CORRESPONDENCE. THE BULK
AND BOUNDARY THEORIES ARFE IN THE SAME REGIME (L.E. D-

INSTANTONS/YM INSTANTONS IN ADS5/CFT4).
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v RELATED TO RICCI-FLOW ? (LST-ORPER ERQUATIONS)
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v RELATED TO RICCI-FLOW ? (1ST-ORDER ERUATIONS)

Y INTIMATELY RELATED TO THE WELL-KNOWN STOCHASTIC
RUANTIZATION RESULT: TOPOLOGIGAL YANG-MILLS/ CHERN-SIMONS.
THIS ARISES FROM THE BRST GAUGE FIXING OF THE TOPOLOGICAL
“GAUGE” INVARIANCE. IT IS A GENERAUIZATION OF THE STOKES

FORMULA.
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v RELATED TO RICCI-FLOW ? (1ST-ORDER ERUATIONS)

Y INTIMATELY RELATED TO THE WELL-KNOWN STOCHASTIC
RUANTIZATION RESULT: TOPOLOGIGAL YANG-MILLS/ CHERN-SIMONS.
THIS ARISES FROM THE BRST GAUGE FIXING OF THE TOPOLOGICAL
“GAUGE” INVARIANCE. IT IS A GENERAUIZATION OF THE STOKES

FORMULA.

D. MANSTI & A. MAURI: TO APPEAR
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