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Firstly:

' Constructing a classical sector
 that behaves black hole
 mechanics.

iThen:

i Pulling-back canonical variables
to the sector

iThen:

' Quantization the geometry by
' promoting variables to operators
on a floating lattice

|
' Consequence:
|

i A finite independent degrees of
 freedom appears on quantum
 Isolated horizon.

Isolated horizon strategy:
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Major limitations:

extends through horizon, but the
spin network does not!

i 2- Quantum horizon must be
| Iocallzed as a quantum boundary
. ' of its interior states. Isolated

: horizon is localized classically.

dges are allowed on the horizon

i 3- No SU(2)-valued tangential
| e
' for no physical reason.
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1- Classically the metric field must
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A paradigm for defining a
‘quantum black hole

- A Dblack hole in the
underlying manifold splits the
embedding graph into the inside,
outside and horizon sub-graphs.

> Vertices and SU(2)-valued
i tangential edges reside on the
" horizon
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Ohysics of black hole appears atter:
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- The horizon is described by a
SU(2) wave function.

- All excluded quanta of area

. Klnf_ma‘tfﬁs
are now included.
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Two new properties of quantum of area:

|

I I

It is proven that the i ag,n _GOZ g n :
|

formula generates e o e /_ . _l_ . _\
all quanta of area:

P :ﬁ Square-free neN

SO@): numbers
P _1 Discriminantes neN
SU(2): 2 of all quadratic

positive definite
forms

Square-free numbers ={1,2, 3, 5, 6, 7,10,11,13,...}
The discriminants ={ 3, 4, 7, 8, 11, 15, ...}
/X = group characteristic parameter

g .= generation representative

| » A generation = a subset of fixed value of g



____________________________________________,

 If a horizon is described by SU(2)-
wave functions, what is its kinematics
degeneracy?

The answer is hidden in the area
operator.

Al jisJurJusa) =l JurJas Juva)

a= ao\/zju(ju +1)+2jd (.]d +1)_ju+d(ju+d +1)

Example:

10,1,1>, [1,0,1>, and [1,1,2>
|correspond alltoa=+2a,
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Degeneracy
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SU(2)
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Total degeneracy

The degeneracy + The ladder symmetry = the total degeneracy
grows exponentially, not a power law.
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Quantum fluctuations of horizon area:

Quantum fluctuations of the horizon may change Hawking
radiation since the Hawking quanta will not be able to hover
at a nearly fixed distance from the fluctuating horizon.

2
On a black hole energy is defined by Y= 167G Mz

4
C

Quanta of energy are proportional to the quanta of area for large

black holes. SA oc SM

There are two types of decays:

* inter-generational
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s, l
| -§ gencratonal decays
g gn i intergenerational decays
 Harmonic frequencies in generational decays: w,(s)=n @(s),

where fundamental frequencies of each generation w(g) =, \/E

 Inharmonic frequencies in inter-generational decays in all ranges of
energy.



Quantum Amplification effect:

There exist many different
copies of each harmonics
made in different levels of a
generation

BUT

There exist only one copy of
inharmonics.

A discrimination:

The population of harmoonic

frequencies exceeds the one of

inharmonics.

Forinstance: M = 10"? Kg
>A=102°cm?,

>T=10" K, w, =10 Kev
Such a horizon is 40 order of

magnitude larger than a
quantum of area.

>

“Quantum Amplification Effect”
makes a huge difference
between harmonics and
Inharmonics.



Intensity
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——————————————————————————— | Models of a quantum black hole
in Loop Quantum Gravity

1- A different I ]

horizon

paradigm for Quantum isolated Spin network
paradigm

defining a
quantum black 7
hole,

2- Black hole
entropy,

3- A macroscopic k
effect in black [ Bekenstein-Hawking |
hole radiation. L entropy J

"
._@ log correction to the entrop

"

Reference:
M. Ansari (2006) [ Quantum effects

in black hole radiation
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