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Plan of the talk!

1). Non-extremal Isolated Horizons stationary to the second order:!
" type D equation !
" solution to the type D equation on axisymmetric 2-sphere 

section of the IH!
" solution to the type D equation on genus>0 section of the IH!
" solution to the type D equation on IHs of the non-trivial 

topology;!
" bifurcated Petrov type D horizon !

2). Extremal Isolated Horizons stationary to the second order and the NHG:!
" Near Horizon Geometry equations in (n+2)-dim!
" NHG in 4-dim:!

" Solution to NHG for genus=0!
" Solution to NHG for genus>0!

" Spacetimes foliated by non-expanding surfaces !
                 !

of co-dimension 1



Non-extremal Isolated Horizons 
stationary to the second order 



Isolated Horizons (stationary to the 2nd order)

H - 3dim null surface in 4dim spacetime M 

H

gab, ! a

1



Isolated Horizons (stationary to the 2nd order)

H - 3dim null surface in 4dim spacetime M 

! µ ! µ = 0

Gµ! + ! gµ! = 0

H

!

gab, ! a

1



Isolated Horizons (stationary to the 2nd order)

H - 3dim null surface in 4dim spacetime M 

L t gµ! = 0

[L t , ! µ ] = 0
L t Rµ!"# = 0

}
t t

t

! µ ! µ = 0

Gµ! + ! gµ! = 0

H

!

gab, ! a

1



Isolated Horizons (stationary to the 2nd order)

H - 3dim null surface in 4dim spacetime M 

! a ! b = " a! b

! ! = " a#a

Rotation Potential:

Surface Gravity:

Non-extremality condition:

! ! != 0

H - 3dim null surface in 4dim spacetime M 

L t gµ! = 0

[L t , ! µ ] = 0
L t Rµ!"# = 0

}
t t

t

! µ ! µ = 0

Gµ! + ! gµ! = 0

H

!

gab, ! a

1



Isolated Horizons (stationary to the 2nd order)

(! A , gAB )

H - 3dim null surface in 4dim spacetime M 

! a ! b = " a! b

! ! = " a#a

Rotation Potential:

Surface Gravity:

Non-extremality condition:

! ! != 0

H - 3dim null surface in 4dim spacetime M 

L t gµ! = 0

[L t , ! µ ] = 0
L t Rµ!"# = 0

}
t t

t

! µ ! µ = 0

Gµ! + ! gµ! = 0

H

!

gab, ! a

! A gAB

1



Isolated Horizons (stationary to the 2nd order)

(! A , gAB ) (! a, gab)!

H - 3dim null surface in 4dim spacetime M 

! a ! b = " a! b

! ! = " a#a

Rotation Potential:

Surface Gravity:

Non-extremality condition:

! ! != 0

H - 3dim null surface in 4dim spacetime M 

L t gµ! = 0

[L t , ! µ ] = 0
L t Rµ!"# = 0

}
t t

t

! µ ! µ = 0

Gµ! + ! gµ! = 0

H

!

gab, ! a

! A gAB

1



Isolated Horizons (stationary to the 2nd order)

(! A , gAB ) (! a, gab)! Rµ!"#, rµ, ! gµ!

H - 3dim null surface in 4dim spacetime M 

! a ! b = " a! b

! ! = " a#a

Rotation Potential:

Surface Gravity:

Non-extremality condition:

! ! != 0

H - 3dim null surface in 4dim spacetime M 

L t gµ! = 0

[L t , ! µ ] = 0
L t Rµ!"# = 0

}
t t

t

! µ ! µ = 0

Gµ! + ! gµ! = 0

H

!

gab, ! a

! A gAB

1



The type D equation 



The Weyl tensor in Newman-Penrose formalism

- Spacetime Weyl tensor in the null frame formalism may be 
expressed by the following complex valued N-P 
components: 

- Four components are constant along the null generators 
of H: 

- Stationarity to the second order: 

- The components       and      vanish due to vanishing of 
the expansion and shear of    : 
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The Petrov type D equation

We use a null 2-frame

gAB = mA m̄B + m̄A mB
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The Petrov type D eq.
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axisymmetric 2-sphere section  
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Axisymmetric 2-sphere section of the IH 
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Axisymmetric 2-sphere section of the IH 

Consider a metric:
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Regularity conditions: 

Type D equation reads:

and its solution:

gAB dxA dxB = Q2(! )(d! 2 + sin 2 ! d" 2)
<latexit sha1_base64="PpRQ8X7nZiSqQChlQ6ypDDR9agI="></latexit><latexit sha1_base64="PpRQ8X7nZiSqQChlQ6ypDDR9agI="></latexit><latexit sha1_base64="PpRQ8X7nZiSqQChlQ6ypDDR9agI="></latexit><latexit sha1_base64="LCYuKXxL1MqR9gvLuwKxVngJzlg="></latexit>

dx =
Q2sin !

R2 d!
<latexit sha1_base64="L3Nvcwk8WgVmH8usK4JZmV1K+6U="></latexit><latexit sha1_base64="L3Nvcwk8WgVmH8usK4JZmV1K+6U="></latexit><latexit sha1_base64="L3Nvcwk8WgVmH8usK4JZmV1K+6U="></latexit><latexit sha1_base64="spUqwq/UQTG49+bLfb/jt7Scg7E="></latexit>

gAB dxA dxB = R2( 1
P 2 dx2 + P2d! 2)

<latexit sha1_base64="RdWEtL0tzgFxRIm/VmnGHTysb/8="></latexit><latexit sha1_base64="RdWEtL0tzgFxRIm/VmnGHTysb/8="></latexit><latexit sha1_base64="RdWEtL0tzgFxRIm/VmnGHTysb/8="></latexit><latexit sha1_base64="qLothDogiectOwWtGSjr5aGs3lM="></latexit>

P |x = ± 1 = 0
<latexit sha1_base64="kyQcxUbtpcePX1lHUtg4nZUyLWM="></latexit><latexit sha1_base64="kyQcxUbtpcePX1lHUtg4nZUyLWM="></latexit><latexit sha1_base64="kyQcxUbtpcePX1lHUtg4nZUyLWM="></latexit><latexit sha1_base64="wEjcQZHKAgAP9jlze7yePNnOG+Q="></latexit>

! x P2|x = ± 1 = ! 2
<latexit sha1_base64="PFFZX6+BafDVNudRjVUSX0RE2FI="></latexit><latexit sha1_base64="PFFZX6+BafDVNudRjVUSX0RE2FI="></latexit><latexit sha1_base64="PFFZX6+BafDVNudRjVUSX0RE2FI="></latexit><latexit sha1_base64="rhJmyawK43cXqJrMnaDNYJeEUtc="></latexit>

! 2
x !

! 1
3

2 = 0
<latexit sha1_base64="t6AgEOeBnDcdT5840D9m96lWDgY="></latexit><latexit sha1_base64="t6AgEOeBnDcdT5840D9m96lWDgY="></latexit><latexit sha1_base64="t6AgEOeBnDcdT5840D9m96lWDgY="></latexit><latexit sha1_base64="Scsj1ZcPCqs2iDvVo95qquCYWUw="></latexit>
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Axisymmetric solution to the Petrov type D equation 

Theorem 3 
The family of axisymmetric solutions to the Petrov type D 
equation with (or without) cosmological constant deÞned on a 
topological sphere can be parametrized by two numbers   (A,J) : 
the area and angular momentum, respectively. They can take  
the following values:                              
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Embeddability of the axisymmetric solutions

Every solution deÞnes a type D isolated horizon 
whose intrinsic geometry coincides with the intrinsic 
geometry of a non-extremal Killing horizon contained 
in one of the following spacetimes: 

1). Kerr - (anti) de Sitter ; 

2). Schwarzschild - (anti) de Sitter ; 

3). Near horizon limit spacetime  near an extremal 
horizon contained either in the K(a)dS or S(a)dS 
spacetime.

7



Embeddability of the axisymmetric solutions

Every solution deÞnes a type D isolated horizon 
whose intrinsic geometry coincides with the intrinsic 
geometry of a non-extremal Killing horizon contained 
in one of the following spacetimes: 

1). Kerr - (anti) de Sitter ; 

2). Schwarzschild - (anti) de Sitter ; 

3). Near horizon limit spacetime  near an extremal 
horizon contained either in the K(a)dS or S(a)dS 
spacetime.

7



Embeddability of the axisymmetric solutions

Every solution deÞnes a type D isolated horizon 
whose intrinsic geometry coincides with the intrinsic 
geometry of a non-extremal Killing horizon contained 
in one of the following spacetimes: 

1). Kerr - (anti) de Sitter ; 

2). Schwarzschild - (anti) de Sitter ; 

3). Near horizon limit spacetime  near an extremal 
horizon contained either in the K(a)dS or S(a)dS 
spacetime.

7



Solution to the type D equation 
on genus>0 sections of IH 



Petrov type D equation on S of genus > 0 

Consider the following metric tensor:

mA ! A = P! z
<latexit sha1_base64="pH8USTaszWI6rn/NITUnAaFq3uA="></latexit><latexit sha1_base64="pH8USTaszWI6rn/NITUnAaFq3uA="></latexit><latexit sha1_base64="pH8USTaszWI6rn/NITUnAaFq3uA="></latexit><latexit sha1_base64="1MuIDXCWgnVWt3kffSTAMIJ5mVY="></latexit>

Petrov type D equation reads:
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3

2

"
= 0 ! P2! øz !

! 1
3

2 = F (z)
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Globally deÞned holomorphic vector Þeld:! F (z)! z
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F (z) = F0 = const for genus = 1;

F (z) = 0 for genus > 1.
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! = i
1

P2 dz ! døz
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Solution to the Petrov type D equation on S of genus > 0 

It is straightforward to show that even for genus = 1:
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Solution to the Petrov type D equation on S of genus > 0 

It is straightforward to show that even for genus = 1:

Theorem 4 
Suppose S is a compact 2-surface genus > 0. The only solutions to 
the Petrov type D equation with a cosmological constant        
are                such that:

d! = 0 K = const !=
!
3
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Solution to the type D equation 
on IHs of the non-trivial topology 



The type D equation for                     and non-trivial bundleS = S2
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Now:

where:             m ! Z
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S
<latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit><latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit><latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit><latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit>

!
<latexit sha1_base64="MJQrOqTBdH/j0HzTKIwEUrp724c=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99Bq871a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ax8dja0=</latexit><latexit sha1_base64="MJQrOqTBdH/j0HzTKIwEUrp724c=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99Bq871a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ax8dja0=</latexit><latexit sha1_base64="MJQrOqTBdH/j0HzTKIwEUrp724c=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99Bq871a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ax8dja0=</latexit><latexit sha1_base64="MJQrOqTBdH/j0HzTKIwEUrp724c=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99Bq871a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ax8dja0=</latexit>

10DDR, Lewandowski, R‡cz  (2019) 

m
<latexit sha1_base64="3hx+Ppfe+6OY2uJpHc8pP1T/eVM=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF49RzAOSJcxOZpMhM7PLTK8QQv7AiwdFvPpH3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oEivXPGr/hxklQQ5qUCOeq/81e0nLFNcI5PU2k7gpxhOqEHBJJ+WupnlKWUjOuAdRzVV3IaT+aVTcuaUPokT40ojmau/JyZUWTtWketUFId22ZuJ/3mdDOPrcCJ0miHXbLEoziTBhMzeJn1hOEM5doQyI9ythA2poQxdOCUXQrD88ippXlQDvxrcX1ZqN3kcRTiBUziHAK6gBndQhwYwiOEZXuHNG3kv3rv3sWgtePnMMfyB9/kDK22NGw==</latexit><latexit sha1_base64="3hx+Ppfe+6OY2uJpHc8pP1T/eVM=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF49RzAOSJcxOZpMhM7PLTK8QQv7AiwdFvPpH3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oEivXPGr/hxklQQ5qUCOeq/81e0nLFNcI5PU2k7gpxhOqEHBJJ+WupnlKWUjOuAdRzVV3IaT+aVTcuaUPokT40ojmau/JyZUWTtWketUFId22ZuJ/3mdDOPrcCJ0miHXbLEoziTBhMzeJn1hOEM5doQyI9ythA2poQxdOCUXQrD88ippXlQDvxrcX1ZqN3kcRTiBUziHAK6gBndQhwYwiOEZXuHNG3kv3rv3sWgtePnMMfyB9/kDK22NGw==</latexit><latexit sha1_base64="3hx+Ppfe+6OY2uJpHc8pP1T/eVM=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF49RzAOSJcxOZpMhM7PLTK8QQv7AiwdFvPpH3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oEivXPGr/hxklQQ5qUCOeq/81e0nLFNcI5PU2k7gpxhOqEHBJJ+WupnlKWUjOuAdRzVV3IaT+aVTcuaUPokT40ojmau/JyZUWTtWketUFId22ZuJ/3mdDOPrcCJ0miHXbLEoziTBhMzeJn1hOEM5doQyI9ythA2poQxdOCUXQrD88ippXlQDvxrcX1ZqN3kcRTiBUziHAK6gBndQhwYwiOEZXuHNG3kv3rv3sWgtePnMMfyB9/kDK22NGw==</latexit><latexit sha1_base64="3hx+Ppfe+6OY2uJpHc8pP1T/eVM=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF49RzAOSJcxOZpMhM7PLTK8QQv7AiwdFvPpH3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oEivXPGr/hxklQQ5qUCOeq/81e0nLFNcI5PU2k7gpxhOqEHBJJ+WupnlKWUjOuAdRzVV3IaT+aVTcuaUPokT40ojmau/JyZUWTtWketUFId22ZuJ/3mdDOPrcCJ0miHXbLEoziTBhMzeJn1hOEM5doQyI9ythA2poQxdOCUXQrD88ippXlQDvxrcX1ZqN3kcRTiBUziHAK6gBndQhwYwiOEZXuHNG3kv3rv3sWgtePnMMfyB9/kDK22NGw==</latexit>



The type D equation for                     and non-trivial bundleS = S2
<latexit sha1_base64="slfJlXP8qUbaPZC4Rv+wMKLuHsg="></latexit><latexit sha1_base64="slfJlXP8qUbaPZC4Rv+wMKLuHsg="></latexit><latexit sha1_base64="slfJlXP8qUbaPZC4Rv+wMKLuHsg="></latexit><latexit sha1_base64="R4sNNVaiF4atMNjs4wePd6zucfI="></latexit>

!

S
! dArea = 2⇡m =: 2⇡n 6= 0

<latexit sha1_base64="TMC+XDl2f7YKNnUTDB66cuWRlWA="></latexit><latexit sha1_base64="TMC+XDl2f7YKNnUTDB66cuWRlWA="></latexit><latexit sha1_base64="TMC+XDl2f7YKNnUTDB66cuWRlWA="></latexit><latexit sha1_base64="B07qe0whm26DROkOxf2VpjSAh6M="></latexit>

Now:

where:             m ! Z
<latexit sha1_base64="Iw3Y5jZDfh/YRyVmzZLSuJ1FT2E="></latexit><latexit sha1_base64="Iw3Y5jZDfh/YRyVmzZLSuJ1FT2E="></latexit><latexit sha1_base64="Iw3Y5jZDfh/YRyVmzZLSuJ1FT2E="></latexit><latexit sha1_base64="Df8cb0xxmii+yf3dq2BuwWhlMiQ="></latexit>

characterizes U(1) bundle:   m
<latexit sha1_base64="3hx+Ppfe+6OY2uJpHc8pP1T/eVM=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF49RzAOSJcxOZpMhM7PLTK8QQv7AiwdFvPpH3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oEivXPGr/hxklQQ5qUCOeq/81e0nLFNcI5PU2k7gpxhOqEHBJJ+WupnlKWUjOuAdRzVV3IaT+aVTcuaUPokT40ojmau/JyZUWTtWketUFId22ZuJ/3mdDOPrcCJ0miHXbLEoziTBhMzeJn1hOEM5doQyI9ythA2poQxdOCUXQrD88ippXlQDvxrcX1ZqN3kcRTiBUziHAK6gBndQhwYwiOEZXuHNG3kv3rv3sWgtePnMMfyB9/kDK22NGw==</latexit><latexit sha1_base64="3hx+Ppfe+6OY2uJpHc8pP1T/eVM=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF49RzAOSJcxOZpMhM7PLTK8QQv7AiwdFvPpH3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oEivXPGr/hxklQQ5qUCOeq/81e0nLFNcI5PU2k7gpxhOqEHBJJ+WupnlKWUjOuAdRzVV3IaT+aVTcuaUPokT40ojmau/JyZUWTtWketUFId22ZuJ/3mdDOPrcCJ0miHXbLEoziTBhMzeJn1hOEM5doQyI9ythA2poQxdOCUXQrD88ippXlQDvxrcX1ZqN3kcRTiBUziHAK6gBndQhwYwiOEZXuHNG3kv3rv3sWgtePnMMfyB9/kDK22NGw==</latexit><latexit sha1_base64="3hx+Ppfe+6OY2uJpHc8pP1T/eVM=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF49RzAOSJcxOZpMhM7PLTK8QQv7AiwdFvPpH3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oEivXPGr/hxklQQ5qUCOeq/81e0nLFNcI5PU2k7gpxhOqEHBJJ+WupnlKWUjOuAdRzVV3IaT+aVTcuaUPokT40ojmau/JyZUWTtWketUFId22ZuJ/3mdDOPrcCJ0miHXbLEoziTBhMzeJn1hOEM5doQyI9ythA2poQxdOCUXQrD88ippXlQDvxrcX1ZqN3kcRTiBUziHAK6gBndQhwYwiOEZXuHNG3kv3rv3sWgtePnMMfyB9/kDK22NGw==</latexit><latexit sha1_base64="3hx+Ppfe+6OY2uJpHc8pP1T/eVM=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF49RzAOSJcxOZpMhM7PLTK8QQv7AiwdFvPpH3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oEivXPGr/hxklQQ5qUCOeq/81e0nLFNcI5PU2k7gpxhOqEHBJJ+WupnlKWUjOuAdRzVV3IaT+aVTcuaUPokT40ojmau/JyZUWTtWketUFId22ZuJ/3mdDOPrcCJ0miHXbLEoziTBhMzeJn1hOEM5doQyI9ythA2poQxdOCUXQrD88ippXlQDvxrcX1ZqN3kcRTiBUziHAK6gBndQhwYwiOEZXuHNG3kv3rv3sWgtePnMMfyB9/kDK22NGw==</latexit>

H

!
<latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit>

S
<latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit><latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit><latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit><latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit>

!
<latexit sha1_base64="MJQrOqTBdH/j0HzTKIwEUrp724c=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99Bq871a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ax8dja0=</latexit><latexit sha1_base64="MJQrOqTBdH/j0HzTKIwEUrp724c=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99Bq871a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ax8dja0=</latexit><latexit sha1_base64="MJQrOqTBdH/j0HzTKIwEUrp724c=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99Bq871a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ax8dja0=</latexit><latexit sha1_base64="MJQrOqTBdH/j0HzTKIwEUrp724c=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99Bq871a9mjcHWSV+QapQoNF3v3qDhGUxSsME1brre6kJcqoMZwKnlV6mMaVsTIfYtVTSGHWQz0+dkjOrDEiUKFvSkLn6eyKnsdaTOLSdMTUjvezNxP+8bmai6yDnMs0MSrZYFGWCmITM/iYDrpAZMbGEMsXtrYSNqKLM2HQqNgR/+eVV0rqo+V7Nv7+s1m+KOMpwAqdwDj5cQR3uoAFNYDCEZ3iFN0c4L86787FoLTnFzDH8gfP5Ax8dja0=</latexit>

We found all axisymmetric solutions which for every value of the 
topological charge      set a 3-dim family that can be parametrized 
by the area, surface gravity and a parameter corresponding to 
rotation.

m
<latexit sha1_base64="3hx+Ppfe+6OY2uJpHc8pP1T/eVM=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF49RzAOSJcxOZpMhM7PLTK8QQv7AiwdFvPpH3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oEivXPGr/hxklQQ5qUCOeq/81e0nLFNcI5PU2k7gpxhOqEHBJJ+WupnlKWUjOuAdRzVV3IaT+aVTcuaUPokT40ojmau/JyZUWTtWketUFId22ZuJ/3mdDOPrcCJ0miHXbLEoziTBhMzeJn1hOEM5doQyI9ythA2poQxdOCUXQrD88ippXlQDvxrcX1ZqN3kcRTiBUziHAK6gBndQhwYwiOEZXuHNG3kv3rv3sWgtePnMMfyB9/kDK22NGw==</latexit><latexit sha1_base64="3hx+Ppfe+6OY2uJpHc8pP1T/eVM=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF49RzAOSJcxOZpMhM7PLTK8QQv7AiwdFvPpH3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oEivXPGr/hxklQQ5qUCOeq/81e0nLFNcI5PU2k7gpxhOqEHBJJ+WupnlKWUjOuAdRzVV3IaT+aVTcuaUPokT40ojmau/JyZUWTtWketUFId22ZuJ/3mdDOPrcCJ0miHXbLEoziTBhMzeJn1hOEM5doQyI9ythA2poQxdOCUXQrD88ippXlQDvxrcX1ZqN3kcRTiBUziHAK6gBndQhwYwiOEZXuHNG3kv3rv3sWgtePnMMfyB9/kDK22NGw==</latexit><latexit sha1_base64="3hx+Ppfe+6OY2uJpHc8pP1T/eVM=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF49RzAOSJcxOZpMhM7PLTK8QQv7AiwdFvPpH3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oEivXPGr/hxklQQ5qUCOeq/81e0nLFNcI5PU2k7gpxhOqEHBJJ+WupnlKWUjOuAdRzVV3IaT+aVTcuaUPokT40ojmau/JyZUWTtWketUFId22ZuJ/3mdDOPrcCJ0miHXbLEoziTBhMzeJn1hOEM5doQyI9ythA2poQxdOCUXQrD88ippXlQDvxrcX1ZqN3kcRTiBUziHAK6gBndQhwYwiOEZXuHNG3kv3rv3sWgtePnMMfyB9/kDK22NGw==</latexit><latexit sha1_base64="3hx+Ppfe+6OY2uJpHc8pP1T/eVM=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF49RzAOSJcxOZpMhM7PLTK8QQv7AiwdFvPpH3vwbJ8keNLGgoajqprsrSqWw6PvfXmFtfWNzq7hd2tnd2z8oHx41bZIZxhsskYlpR9RyKTRvoEDJ26nhVEWSt6LR7cxvPXFjRaIfcZzyUNGBFrFgFJ30oEivXPGr/hxklQQ5qUCOeq/81e0nLFNcI5PU2k7gpxhOqEHBJJ+WupnlKWUjOuAdRzVV3IaT+aVTcuaUPokT40ojmau/JyZUWTtWketUFId22ZuJ/3mdDOPrcCJ0miHXbLEoziTBhMzeJn1hOEM5doQyI9ythA2poQxdOCUXQrD88ippXlQDvxrcX1ZqN3kcRTiBUziHAK6gBndQhwYwiOEZXuHNG3kv3rv3sWgtePnMMfyB9/kDK22NGw==</latexit>

10DDR, Lewandowski, R‡cz  (2019) 



The type D equation for                     and non-trivial bundleS = S2
<latexit sha1_base64="slfJlXP8qUbaPZC4Rv+wMKLuHsg="></latexit><latexit sha1_base64="slfJlXP8qUbaPZC4Rv+wMKLuHsg="></latexit><latexit sha1_base64="slfJlXP8qUbaPZC4Rv+wMKLuHsg="></latexit><latexit sha1_base64="R4sNNVaiF4atMNjs4wePd6zucfI="></latexit>

!

S
! dArea = 2⇡m =: 2⇡n 6= 0

<latexit sha1_base64="TMC+XDl2f7YKNnUTDB66cuWRlWA="></latexit><latexit sha1_base64="TMC+XDl2f7YKNnUTDB66cuWRlWA="></latexit><latexit sha1_base64="TMC+XDl2f7YKNnUTDB66cuWRlWA="></latexit><latexit sha1_base64="B07qe0whm26DROkOxf2VpjSAh6M="></latexit>

Now:

where:             m ! Z
<latexit sha1_base64="Iw3Y5jZDfh/YRyVmzZLSuJ1FT2E="></latexit><latexit sha1_base64="Iw3Y5jZDfh/YRyVmzZLSuJ1FT2E="></latexit><latexit sha1_base64="Iw3Y5jZDfh/YRyVmzZLSuJ1FT2E="></latexit><latexit sha1_base64="Df8cb0xxmii+yf3dq2BuwWhlMiQ="></latexit>

characterizes U(1) bundle:   

H

!
<latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit><latexit sha1_base64="sVBkjs/c+hJlwPgmxP0/MoyXMvk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0kw27E6WE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61jco04y2mpNLdkBouRcJbKFDybqo5jUPJO+H4duZ3Hrk2QiUPOEl5ENNhIiLBKFrJ72kxHCHVWj31qzW37s5BVolXkBoUaParX72BYlnME2SSGuN7bopBTjUKJvm00ssMTykb0yH3LU1ozE2Qz0+ekjOrDEiktK0EyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKRpBnyhC0WRZkkqMjsfzIQmjOUE0so08LeStiIasrQplSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvDjovzrvzsWgtOcXMMfyB8/kDwruRjQ==</latexit>

S
<latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit><latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit><latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit><latexit sha1_base64="UUihRRRWgqRHJIqtQNGTJN/yvV0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Qe0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBriWM1w==</latexit>
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We found all axisymmetric solutions which for every value of the 
topological charge      set a 3-dim family that can be parametrized 
by the area, surface gravity and a parameter corresponding to 
rotation.
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Embeddabilty???

10DDR, Lewandowski, R‡cz  (2019) 
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Axisymmetric solutions to the type D equation  
on horizons of non-trivial bundle topology 

Class 1 Class 2 Class 3
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Bifurcated Petrov type D 
horizon 



S

HH !

g!
AB = gAB

! ! = ø!

! !
A = ! ! A R‡cz 

Lewandowski 
Szereszewski

Bifurcated Petrov type D horizon: data
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Bifurcated Petrov type D horizon: equations

Petrov type D equations:!

" for H:!

" for HÕ:!

   hold simultaneously on              additional (axial) symmetryS

Cole, R‡cz, Valiente Kroon 2018 
Lewandowski, Szereszewski 2018

!

ømA ømB ! A ! B (! +
1
6

") ! 1
3 = 0

mA mB ! A ! B (! +
1
6

") ! 1
3 = 0
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Bifurcated Petrov type D horizon in conformally ßat coordinates

gAB dxA dxB =
2

P2 dzdøz

! øz (P2! øz (! +
"
6

)! 1
3 ) = 0

mA ! A = P ! z

! z (P2! z (! +
"
6

)! 1
3 ) = 0 ! z (! +

"
6

)! 1
3 =

øG(øz)
P2

! øz (! +
"
6

)! 1
3 =

F (z)
P2

! z

!
F (z)
P2

"
! øz

! øG(øz)
P2

"
=

!

!

!

! L ! gAB = 0

! := F (z)! z ! øG(øz)! øz

L ! d! = 0!

! z ! øz (! +
"
6

)! 1
3 = ! øz ! z (! +

"
6

)! 1
3
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Axial symmetry without the rigidity theorem

Theorem 6 !
Suppose                     deÞned on  #  satisfy the Petrov type D equation:!

and the conjugate one:!

Then there is a vector Þeld     on      such that!

Corollary: the axial symmetry for 

S(gAB , ! A )

ømA ømB ! A ! B (! +
1
6

") ! 1
3 = 0

mA mB ! A ! B (! +
1
6

") ! 1
3 = 0

! S

L ! gAB = 0 L ! d! = 0

! A = Re/Im
!

dAreaAB ! A (" +
#
6

)! 1
3

"
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Extremal Isolated horizons 
stationary to the second order 



H - (n+1)-dim null surface in (n+2)-dim spacetime M 

! a ! b = " a! b

! ! = " a#a

Rotation Potential:

Surface Gravity:

L t gµ! = 0

[L t , ! µ ] = 0
L t Rµ!"# = 0

}
t t

t

! µ ! µ = 0
H

!

gab, ! a

! A gAB
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Extremal Isolated Horizons to the 2nd order  
in (n+2)-dim spacetime

(n ) ! A
<latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit><latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit><latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit><latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit>

( n ) RAB
<latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit><latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit><latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit><latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit>

(n+2) Rµ! !
1
2

(n+2) R gµ! + ! gµ! = 0
<latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit><latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit><latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit><latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit>

S
<latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit>



H - (n+1)-dim null surface in (n+2)-dim spacetime M 

! a ! b = " a! b

! ! = " a#a

Rotation Potential:

Surface Gravity:

L t gµ! = 0

[L t , ! µ ] = 0
L t Rµ!"# = 0

}
t t

t

! µ ! µ = 0
H

!

gab, ! a

! A gAB

15

(n ) ! A
<latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit><latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit><latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit><latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit>

( n ) RAB
<latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit><latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit><latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit><latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit>

(n+2) Rµ! !
1
2

(n+2) R gµ! + ! gµ! = 0
<latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit><latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit><latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit><latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit>

S
<latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit>

Extremality condition:

! ! = 0
<latexit sha1_base64="KadzcD8xQsSCbWlXu9g8BOpemqw="></latexit><latexit sha1_base64="KadzcD8xQsSCbWlXu9g8BOpemqw="></latexit><latexit sha1_base64="KadzcD8xQsSCbWlXu9g8BOpemqw="></latexit><latexit sha1_base64="eSo9upZLe5jTj6PzxWR4q2V4m4o="></latexit>

Extremal Isolated Horizons to the 2nd order  
in (n+2)-dim spacetime



H - (n+1)-dim null surface in (n+2)-dim spacetime M 

! a ! b = " a! b

! ! = " a#a

Rotation Potential:

Surface Gravity:

Extremality condition:
L t gµ! = 0

[L t , ! µ ] = 0
L t Rµ!"# = 0

}
t t

t

! µ ! µ = 0
H

!

gab, ! a

! A gAB

15

! ! = 0
<latexit sha1_base64="KadzcD8xQsSCbWlXu9g8BOpemqw="></latexit><latexit sha1_base64="KadzcD8xQsSCbWlXu9g8BOpemqw="></latexit><latexit sha1_base64="KadzcD8xQsSCbWlXu9g8BOpemqw="></latexit><latexit sha1_base64="eSo9upZLe5jTj6PzxWR4q2V4m4o="></latexit>

( n ) ! A
<latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit><latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit><latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit><latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit>

( n ) RAB
<latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit><latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit><latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit><latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit>

(n+2) Rµ! !
1
2

(n+2) R gµ! + ! gµ! = 0
<latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit><latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit><latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit><latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit>

v : H ! R
<latexit sha1_base64="jdeDR5Ya+NjKrzBMs/OsUNgis6w=">AAACA3icbVBNS8NAEN34WetX1JteFovgqSQiKJ6KXnqsYj+gCWWz3bZLN9mwO6mUUPDiX/HiQRGv/glv/hs3bQ7a+mDg8d4MM/OCWHANjvNtLS2vrK6tFzaKm1vbO7v23n5Dy0RRVqdSSNUKiGaCR6wOHARrxYqRMBCsGQxvMr85YkpzGd3DOGZ+SPoR73FKwEgd+3B0haue4v0BEKXkA/ZCAoMgSO8mHbvklJ0p8CJxc1JCOWod+8vrSpqELAIqiNZt14nBT4kCTgWbFL1Es5jQIemztqERCZn20+kPE3xilC7uSWUqAjxVf0+kJNR6HAamM7tQz3uZ+J/XTqB36ac8ihNgEZ0t6iUCg8RZILjLFaMgxoYQqri5FdMBUYSCia1oQnDnX14kjbOy65Td2/NS5TqPo4CO0DE6RS66QBVURTVURxQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBz1KXoA==</latexit><latexit sha1_base64="jdeDR5Ya+NjKrzBMs/OsUNgis6w=">AAACA3icbVBNS8NAEN34WetX1JteFovgqSQiKJ6KXnqsYj+gCWWz3bZLN9mwO6mUUPDiX/HiQRGv/glv/hs3bQ7a+mDg8d4MM/OCWHANjvNtLS2vrK6tFzaKm1vbO7v23n5Dy0RRVqdSSNUKiGaCR6wOHARrxYqRMBCsGQxvMr85YkpzGd3DOGZ+SPoR73FKwEgd+3B0haue4v0BEKXkA/ZCAoMgSO8mHbvklJ0p8CJxc1JCOWod+8vrSpqELAIqiNZt14nBT4kCTgWbFL1Es5jQIemztqERCZn20+kPE3xilC7uSWUqAjxVf0+kJNR6HAamM7tQz3uZ+J/XTqB36ac8ihNgEZ0t6iUCg8RZILjLFaMgxoYQqri5FdMBUYSCia1oQnDnX14kjbOy65Td2/NS5TqPo4CO0DE6RS66QBVURTVURxQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBz1KXoA==</latexit><latexit sha1_base64="jdeDR5Ya+NjKrzBMs/OsUNgis6w=">AAACA3icbVBNS8NAEN34WetX1JteFovgqSQiKJ6KXnqsYj+gCWWz3bZLN9mwO6mUUPDiX/HiQRGv/glv/hs3bQ7a+mDg8d4MM/OCWHANjvNtLS2vrK6tFzaKm1vbO7v23n5Dy0RRVqdSSNUKiGaCR6wOHARrxYqRMBCsGQxvMr85YkpzGd3DOGZ+SPoR73FKwEgd+3B0haue4v0BEKXkA/ZCAoMgSO8mHbvklJ0p8CJxc1JCOWod+8vrSpqELAIqiNZt14nBT4kCTgWbFL1Es5jQIemztqERCZn20+kPE3xilC7uSWUqAjxVf0+kJNR6HAamM7tQz3uZ+J/XTqB36ac8ihNgEZ0t6iUCg8RZILjLFaMgxoYQqri5FdMBUYSCia1oQnDnX14kjbOy65Td2/NS5TqPo4CO0DE6RS66QBVURTVURxQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBz1KXoA==</latexit><latexit sha1_base64="jdeDR5Ya+NjKrzBMs/OsUNgis6w=">AAACA3icbVBNS8NAEN34WetX1JteFovgqSQiKJ6KXnqsYj+gCWWz3bZLN9mwO6mUUPDiX/HiQRGv/glv/hs3bQ7a+mDg8d4MM/OCWHANjvNtLS2vrK6tFzaKm1vbO7v23n5Dy0RRVqdSSNUKiGaCR6wOHARrxYqRMBCsGQxvMr85YkpzGd3DOGZ+SPoR73FKwEgd+3B0haue4v0BEKXkA/ZCAoMgSO8mHbvklJ0p8CJxc1JCOWod+8vrSpqELAIqiNZt14nBT4kCTgWbFL1Es5jQIemztqERCZn20+kPE3xilC7uSWUqAjxVf0+kJNR6HAamM7tQz3uZ+J/XTqB36ac8ihNgEZ0t6iUCg8RZILjLFaMgxoYQqri5FdMBUYSCia1oQnDnX14kjbOy65Td2/NS5TqPo4CO0DE6RS66QBVURTVURxQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBz1KXoA==</latexit>

v|S = const

! (v) = 1
<latexit sha1_base64="lw0dYmRp0lQR5X+um1Lz+s2exLs="></latexit><latexit sha1_base64="lw0dYmRp0lQR5X+um1Lz+s2exLs="></latexit><latexit sha1_base64="lw0dYmRp0lQR5X+um1Lz+s2exLs="></latexit><latexit sha1_base64="CB57+JApabhuyd07psQoU5UjxhY="></latexit>

:

S
<latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit>

Extremal Isolated Horizons to the 2nd order  
in (n+2)-dim spacetime



H - (n+1)-dim null surface in (n+2)-dim spacetime M 

! a ! b = " a! b

! ! = " a#a

Rotation Potential:

Surface Gravity:

Extremality condition:
L t gµ! = 0

[L t , ! µ ] = 0
L t Rµ!"# = 0

}
t t

t

! µ ! µ = 0
H

!

gab, ! a

! A gAB

15

! ! = 0
<latexit sha1_base64="KadzcD8xQsSCbWlXu9g8BOpemqw="></latexit><latexit sha1_base64="KadzcD8xQsSCbWlXu9g8BOpemqw="></latexit><latexit sha1_base64="KadzcD8xQsSCbWlXu9g8BOpemqw="></latexit><latexit sha1_base64="eSo9upZLe5jTj6PzxWR4q2V4m4o="></latexit>

( n ) ! A
<latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit><latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit><latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit><latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit>

( n ) RAB
<latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit><latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit><latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit><latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit>

(n+2) Rµ! !
1
2

(n+2) R gµ! + ! gµ! = 0
<latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit><latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit><latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit><latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit>

v : H ! R
<latexit sha1_base64="jdeDR5Ya+NjKrzBMs/OsUNgis6w=">AAACA3icbVBNS8NAEN34WetX1JteFovgqSQiKJ6KXnqsYj+gCWWz3bZLN9mwO6mUUPDiX/HiQRGv/glv/hs3bQ7a+mDg8d4MM/OCWHANjvNtLS2vrK6tFzaKm1vbO7v23n5Dy0RRVqdSSNUKiGaCR6wOHARrxYqRMBCsGQxvMr85YkpzGd3DOGZ+SPoR73FKwEgd+3B0haue4v0BEKXkA/ZCAoMgSO8mHbvklJ0p8CJxc1JCOWod+8vrSpqELAIqiNZt14nBT4kCTgWbFL1Es5jQIemztqERCZn20+kPE3xilC7uSWUqAjxVf0+kJNR6HAamM7tQz3uZ+J/XTqB36ac8ihNgEZ0t6iUCg8RZILjLFaMgxoYQqri5FdMBUYSCia1oQnDnX14kjbOy65Td2/NS5TqPo4CO0DE6RS66QBVURTVURxQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBz1KXoA==</latexit><latexit sha1_base64="jdeDR5Ya+NjKrzBMs/OsUNgis6w=">AAACA3icbVBNS8NAEN34WetX1JteFovgqSQiKJ6KXnqsYj+gCWWz3bZLN9mwO6mUUPDiX/HiQRGv/glv/hs3bQ7a+mDg8d4MM/OCWHANjvNtLS2vrK6tFzaKm1vbO7v23n5Dy0RRVqdSSNUKiGaCR6wOHARrxYqRMBCsGQxvMr85YkpzGd3DOGZ+SPoR73FKwEgd+3B0haue4v0BEKXkA/ZCAoMgSO8mHbvklJ0p8CJxc1JCOWod+8vrSpqELAIqiNZt14nBT4kCTgWbFL1Es5jQIemztqERCZn20+kPE3xilC7uSWUqAjxVf0+kJNR6HAamM7tQz3uZ+J/XTqB36ac8ihNgEZ0t6iUCg8RZILjLFaMgxoYQqri5FdMBUYSCia1oQnDnX14kjbOy65Td2/NS5TqPo4CO0DE6RS66QBVURTVURxQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBz1KXoA==</latexit><latexit sha1_base64="jdeDR5Ya+NjKrzBMs/OsUNgis6w=">AAACA3icbVBNS8NAEN34WetX1JteFovgqSQiKJ6KXnqsYj+gCWWz3bZLN9mwO6mUUPDiX/HiQRGv/glv/hs3bQ7a+mDg8d4MM/OCWHANjvNtLS2vrK6tFzaKm1vbO7v23n5Dy0RRVqdSSNUKiGaCR6wOHARrxYqRMBCsGQxvMr85YkpzGd3DOGZ+SPoR73FKwEgd+3B0haue4v0BEKXkA/ZCAoMgSO8mHbvklJ0p8CJxc1JCOWod+8vrSpqELAIqiNZt14nBT4kCTgWbFL1Es5jQIemztqERCZn20+kPE3xilC7uSWUqAjxVf0+kJNR6HAamM7tQz3uZ+J/XTqB36ac8ihNgEZ0t6iUCg8RZILjLFaMgxoYQqri5FdMBUYSCia1oQnDnX14kjbOy65Td2/NS5TqPo4CO0DE6RS66QBVURTVURxQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBz1KXoA==</latexit><latexit sha1_base64="jdeDR5Ya+NjKrzBMs/OsUNgis6w=">AAACA3icbVBNS8NAEN34WetX1JteFovgqSQiKJ6KXnqsYj+gCWWz3bZLN9mwO6mUUPDiX/HiQRGv/glv/hs3bQ7a+mDg8d4MM/OCWHANjvNtLS2vrK6tFzaKm1vbO7v23n5Dy0RRVqdSSNUKiGaCR6wOHARrxYqRMBCsGQxvMr85YkpzGd3DOGZ+SPoR73FKwEgd+3B0haue4v0BEKXkA/ZCAoMgSO8mHbvklJ0p8CJxc1JCOWod+8vrSpqELAIqiNZt14nBT4kCTgWbFL1Es5jQIemztqERCZn20+kPE3xilC7uSWUqAjxVf0+kJNR6HAamM7tQz3uZ+J/XTqB36ac8ihNgEZ0t6iUCg8RZILjLFaMgxoYQqri5FdMBUYSCia1oQnDnX14kjbOy65Td2/NS5TqPo4CO0DE6RS66QBVURTVURxQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBz1KXoA==</latexit>

v|S = const

! (v) = 1
<latexit sha1_base64="lw0dYmRp0lQR5X+um1Lz+s2exLs="></latexit><latexit sha1_base64="lw0dYmRp0lQR5X+um1Lz+s2exLs="></latexit><latexit sha1_base64="lw0dYmRp0lQR5X+um1Lz+s2exLs="></latexit><latexit sha1_base64="CB57+JApabhuyd07psQoU5UjxhY="></latexit>

: Sab := !" a" bv
<latexit sha1_base64="xyBGFxWFjPzD8eL0Kvig4L4uAyE=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHcWBIRFEEounFZ0T6gDeFmOmmHTiZhZlIooSs3/oobF4q49Rvc+TdO2yy09cDlHs65l5l7goQzpR3n21pYXFpeWS2sFdc3Nre27Z3duopTSWiNxDyWzQAU5UzQmmaa02YiKUQBp42gfzP2GwMqFYvFgx4m1IugK1jICGgj+fYBvvczCEaXVydtAQEHH/Ie4AH27ZJTdibA88TNSQnlqPr2V7sTkzSiQhMOSrVcJ9FeBlIzwumo2E4VTYD0oUtbhgqIqPKyyRkjfGSUDg5jaUpoPFF/b2QQKTWMAjMZge6pWW8s/ue1Uh1eeBkTSaqpINOHwpRjHeNxJrjDJCWaDw0BIpn5KyY9kEC0Sa5oQnBnT54n9dOy65Tdu7NS5TqPo4D20SE6Ri46RxV0i6qohgh6RM/oFb1ZT9aL9W59TEcXrHxnD/2B9fkDlqSX6Q==</latexit><latexit sha1_base64="xyBGFxWFjPzD8eL0Kvig4L4uAyE=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHcWBIRFEEounFZ0T6gDeFmOmmHTiZhZlIooSs3/oobF4q49Rvc+TdO2yy09cDlHs65l5l7goQzpR3n21pYXFpeWS2sFdc3Nre27Z3duopTSWiNxDyWzQAU5UzQmmaa02YiKUQBp42gfzP2GwMqFYvFgx4m1IugK1jICGgj+fYBvvczCEaXVydtAQEHH/Ie4AH27ZJTdibA88TNSQnlqPr2V7sTkzSiQhMOSrVcJ9FeBlIzwumo2E4VTYD0oUtbhgqIqPKyyRkjfGSUDg5jaUpoPFF/b2QQKTWMAjMZge6pWW8s/ue1Uh1eeBkTSaqpINOHwpRjHeNxJrjDJCWaDw0BIpn5KyY9kEC0Sa5oQnBnT54n9dOy65Tdu7NS5TqPo4D20SE6Ri46RxV0i6qohgh6RM/oFb1ZT9aL9W59TEcXrHxnD/2B9fkDlqSX6Q==</latexit><latexit sha1_base64="xyBGFxWFjPzD8eL0Kvig4L4uAyE=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHcWBIRFEEounFZ0T6gDeFmOmmHTiZhZlIooSs3/oobF4q49Rvc+TdO2yy09cDlHs65l5l7goQzpR3n21pYXFpeWS2sFdc3Nre27Z3duopTSWiNxDyWzQAU5UzQmmaa02YiKUQBp42gfzP2GwMqFYvFgx4m1IugK1jICGgj+fYBvvczCEaXVydtAQEHH/Ie4AH27ZJTdibA88TNSQnlqPr2V7sTkzSiQhMOSrVcJ9FeBlIzwumo2E4VTYD0oUtbhgqIqPKyyRkjfGSUDg5jaUpoPFF/b2QQKTWMAjMZge6pWW8s/ue1Uh1eeBkTSaqpINOHwpRjHeNxJrjDJCWaDw0BIpn5KyY9kEC0Sa5oQnBnT54n9dOy65Tdu7NS5TqPo4D20SE6Ri46RxV0i6qohgh6RM/oFb1ZT9aL9W59TEcXrHxnD/2B9fkDlqSX6Q==</latexit><latexit sha1_base64="xyBGFxWFjPzD8eL0Kvig4L4uAyE=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHcWBIRFEEounFZ0T6gDeFmOmmHTiZhZlIooSs3/oobF4q49Rvc+TdO2yy09cDlHs65l5l7goQzpR3n21pYXFpeWS2sFdc3Nre27Z3duopTSWiNxDyWzQAU5UzQmmaa02YiKUQBp42gfzP2GwMqFYvFgx4m1IugK1jICGgj+fYBvvczCEaXVydtAQEHH/Ie4AH27ZJTdibA88TNSQnlqPr2V7sTkzSiQhMOSrVcJ9FeBlIzwumo2E4VTYD0oUtbhgqIqPKyyRkjfGSUDg5jaUpoPFF/b2QQKTWMAjMZge6pWW8s/ue1Uh1eeBkTSaqpINOHwpRjHeNxJrjDJCWaDw0BIpn5KyY9kEC0Sa5oQnBnT54n9dOy65Tdu7NS5TqPo4D20SE6Ri46RxV0i6qohgh6RM/oFb1ZT9aL9W59TEcXrHxnD/2B9fkDlqSX6Q==</latexit>

S
<latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit>

Extremal Isolated Horizons to the 2nd order  
in (n+2)-dim spacetime



H - (n+1)-dim null surface in (n+2)-dim spacetime M 

! a ! b = " a! b

! ! = " a#a

Rotation Potential:

Surface Gravity:

Extremality condition:
L t gµ! = 0

[L t , ! µ ] = 0
L t Rµ!"# = 0

}
t t

t

! µ ! µ = 0
H

!

gab, ! a

! A gAB

15

! ! = 0
<latexit sha1_base64="KadzcD8xQsSCbWlXu9g8BOpemqw="></latexit><latexit sha1_base64="KadzcD8xQsSCbWlXu9g8BOpemqw="></latexit><latexit sha1_base64="KadzcD8xQsSCbWlXu9g8BOpemqw="></latexit><latexit sha1_base64="eSo9upZLe5jTj6PzxWR4q2V4m4o="></latexit>

( n ) ! A
<latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit><latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit><latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit><latexit sha1_base64="alxeNAr8yA85kB10S4AcdT0C6v0=">AAAB+XicdVDLSgMxFM34rPU16tJNsAh1M2TGFttd1Y3LCvYBbS2ZNNOGZjJDkimUYf7EjQtF3Pon7vwb04egogcuHM65l3vv8WPOlEbow1pZXVvf2Mxt5bd3dvf27YPDpooSSWiDRDySbR8rypmgDc00p+1YUhz6nLb88fXMb02oVCwSd3oa016Ih4IFjGBtpL5tp9l9WhRnWVdgn+P+Zd8uIKdaRaVSGSKnjDzPqxiCzr1K1YWug+YogCXqffu9O4hIElKhCcdKdVwU616KpWaE0yzfTRSNMRnjIe0YKnBIVS+dX57BU6MMYBBJU0LDufp9IsWhUtPQN50h1iP125uJf3mdRAeVXspEnGgqyGJRkHCoIziLAQ6YpETzqSGYSGZuhWSEJSbahJU3IXx9Cv8nTc9xkePelgq1q2UcOXAMTkARuOAC1MANqIMGIGACHsATeLZS69F6sV4XrSvWcuYI/ID19gmObJOb</latexit>

( n ) RAB
<latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit><latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit><latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit><latexit sha1_base64="e/IcD9q0oV+GvGeb87cMsoUxehk=">AAAB9XicdVDLSgMxFM3UV62vqks3wSLUzZAZW2x3tW5cVrEP6ItMmrahmcyQZJQyzH+4caGIW//FnX9j+hBU9MCFwzn3cu89XsiZ0gh9WKmV1bX1jfRmZmt7Z3cvu3/QUEEkCa2TgAey5WFFORO0rpnmtBVKin2P06Y3uZz5zTsqFQvErZ6GtOvjkWBDRrA2Ui9OenFenCY3/fiimvSzOWSXy6hQKEJkF5HruiVD0JlbKjvQsdEcObBErZ997wwCEvlUaMKxUm0HhbobY6kZ4TTJdCJFQ0wmeETbhgrsU9WN51cn8MQoAzgMpCmh4Vz9PhFjX6mp75lOH+ux+u3NxL+8dqSHpW7MRBhpKshi0TDiUAdwFgEcMEmJ5lNDMJHM3ArJGEtMtAkqY0L4+hT+Txqu7SDbuS7kKtVlHGlwBI5BHjjgHFTAFaiBOiBAggfwBJ6te+vRerFeF60pazlzCH7AevsEiIuSiA==</latexit>

(n+2) Rµ! !
1
2

(n+2) R gµ! + ! gµ! = 0
<latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit><latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit><latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit><latexit sha1_base64="EC2xmIQ5jqs0ckc/n1NamCkW8qs="></latexit>

v : H ! R
<latexit sha1_base64="jdeDR5Ya+NjKrzBMs/OsUNgis6w=">AAACA3icbVBNS8NAEN34WetX1JteFovgqSQiKJ6KXnqsYj+gCWWz3bZLN9mwO6mUUPDiX/HiQRGv/glv/hs3bQ7a+mDg8d4MM/OCWHANjvNtLS2vrK6tFzaKm1vbO7v23n5Dy0RRVqdSSNUKiGaCR6wOHARrxYqRMBCsGQxvMr85YkpzGd3DOGZ+SPoR73FKwEgd+3B0haue4v0BEKXkA/ZCAoMgSO8mHbvklJ0p8CJxc1JCOWod+8vrSpqELAIqiNZt14nBT4kCTgWbFL1Es5jQIemztqERCZn20+kPE3xilC7uSWUqAjxVf0+kJNR6HAamM7tQz3uZ+J/XTqB36ac8ihNgEZ0t6iUCg8RZILjLFaMgxoYQqri5FdMBUYSCia1oQnDnX14kjbOy65Td2/NS5TqPo4CO0DE6RS66QBVURTVURxQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBz1KXoA==</latexit><latexit sha1_base64="jdeDR5Ya+NjKrzBMs/OsUNgis6w=">AAACA3icbVBNS8NAEN34WetX1JteFovgqSQiKJ6KXnqsYj+gCWWz3bZLN9mwO6mUUPDiX/HiQRGv/glv/hs3bQ7a+mDg8d4MM/OCWHANjvNtLS2vrK6tFzaKm1vbO7v23n5Dy0RRVqdSSNUKiGaCR6wOHARrxYqRMBCsGQxvMr85YkpzGd3DOGZ+SPoR73FKwEgd+3B0haue4v0BEKXkA/ZCAoMgSO8mHbvklJ0p8CJxc1JCOWod+8vrSpqELAIqiNZt14nBT4kCTgWbFL1Es5jQIemztqERCZn20+kPE3xilC7uSWUqAjxVf0+kJNR6HAamM7tQz3uZ+J/XTqB36ac8ihNgEZ0t6iUCg8RZILjLFaMgxoYQqri5FdMBUYSCia1oQnDnX14kjbOy65Td2/NS5TqPo4CO0DE6RS66QBVURTVURxQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBz1KXoA==</latexit><latexit sha1_base64="jdeDR5Ya+NjKrzBMs/OsUNgis6w=">AAACA3icbVBNS8NAEN34WetX1JteFovgqSQiKJ6KXnqsYj+gCWWz3bZLN9mwO6mUUPDiX/HiQRGv/glv/hs3bQ7a+mDg8d4MM/OCWHANjvNtLS2vrK6tFzaKm1vbO7v23n5Dy0RRVqdSSNUKiGaCR6wOHARrxYqRMBCsGQxvMr85YkpzGd3DOGZ+SPoR73FKwEgd+3B0haue4v0BEKXkA/ZCAoMgSO8mHbvklJ0p8CJxc1JCOWod+8vrSpqELAIqiNZt14nBT4kCTgWbFL1Es5jQIemztqERCZn20+kPE3xilC7uSWUqAjxVf0+kJNR6HAamM7tQz3uZ+J/XTqB36ac8ihNgEZ0t6iUCg8RZILjLFaMgxoYQqri5FdMBUYSCia1oQnDnX14kjbOy65Td2/NS5TqPo4CO0DE6RS66QBVURTVURxQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBz1KXoA==</latexit><latexit sha1_base64="jdeDR5Ya+NjKrzBMs/OsUNgis6w=">AAACA3icbVBNS8NAEN34WetX1JteFovgqSQiKJ6KXnqsYj+gCWWz3bZLN9mwO6mUUPDiX/HiQRGv/glv/hs3bQ7a+mDg8d4MM/OCWHANjvNtLS2vrK6tFzaKm1vbO7v23n5Dy0RRVqdSSNUKiGaCR6wOHARrxYqRMBCsGQxvMr85YkpzGd3DOGZ+SPoR73FKwEgd+3B0haue4v0BEKXkA/ZCAoMgSO8mHbvklJ0p8CJxc1JCOWod+8vrSpqELAIqiNZt14nBT4kCTgWbFL1Es5jQIemztqERCZn20+kPE3xilC7uSWUqAjxVf0+kJNR6HAamM7tQz3uZ+J/XTqB36ac8ihNgEZ0t6iUCg8RZILjLFaMgxoYQqri5FdMBUYSCia1oQnDnX14kjbOy65Td2/NS5TqPo4CO0DE6RS66QBVURTVURxQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBz1KXoA==</latexit>

v|S = const

! (v) = 1
<latexit sha1_base64="lw0dYmRp0lQR5X+um1Lz+s2exLs="></latexit><latexit sha1_base64="lw0dYmRp0lQR5X+um1Lz+s2exLs="></latexit><latexit sha1_base64="lw0dYmRp0lQR5X+um1Lz+s2exLs="></latexit><latexit sha1_base64="CB57+JApabhuyd07psQoU5UjxhY="></latexit>

: Sab := !" a" bv
<latexit sha1_base64="xyBGFxWFjPzD8eL0Kvig4L4uAyE=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHcWBIRFEEounFZ0T6gDeFmOmmHTiZhZlIooSs3/oobF4q49Rvc+TdO2yy09cDlHs65l5l7goQzpR3n21pYXFpeWS2sFdc3Nre27Z3duopTSWiNxDyWzQAU5UzQmmaa02YiKUQBp42gfzP2GwMqFYvFgx4m1IugK1jICGgj+fYBvvczCEaXVydtAQEHH/Ie4AH27ZJTdibA88TNSQnlqPr2V7sTkzSiQhMOSrVcJ9FeBlIzwumo2E4VTYD0oUtbhgqIqPKyyRkjfGSUDg5jaUpoPFF/b2QQKTWMAjMZge6pWW8s/ue1Uh1eeBkTSaqpINOHwpRjHeNxJrjDJCWaDw0BIpn5KyY9kEC0Sa5oQnBnT54n9dOy65Tdu7NS5TqPo4D20SE6Ri46RxV0i6qohgh6RM/oFb1ZT9aL9W59TEcXrHxnD/2B9fkDlqSX6Q==</latexit><latexit sha1_base64="xyBGFxWFjPzD8eL0Kvig4L4uAyE=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHcWBIRFEEounFZ0T6gDeFmOmmHTiZhZlIooSs3/oobF4q49Rvc+TdO2yy09cDlHs65l5l7goQzpR3n21pYXFpeWS2sFdc3Nre27Z3duopTSWiNxDyWzQAU5UzQmmaa02YiKUQBp42gfzP2GwMqFYvFgx4m1IugK1jICGgj+fYBvvczCEaXVydtAQEHH/Ie4AH27ZJTdibA88TNSQnlqPr2V7sTkzSiQhMOSrVcJ9FeBlIzwumo2E4VTYD0oUtbhgqIqPKyyRkjfGSUDg5jaUpoPFF/b2QQKTWMAjMZge6pWW8s/ue1Uh1eeBkTSaqpINOHwpRjHeNxJrjDJCWaDw0BIpn5KyY9kEC0Sa5oQnBnT54n9dOy65Tdu7NS5TqPo4D20SE6Ri46RxV0i6qohgh6RM/oFb1ZT9aL9W59TEcXrHxnD/2B9fkDlqSX6Q==</latexit><latexit sha1_base64="xyBGFxWFjPzD8eL0Kvig4L4uAyE=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHcWBIRFEEounFZ0T6gDeFmOmmHTiZhZlIooSs3/oobF4q49Rvc+TdO2yy09cDlHs65l5l7goQzpR3n21pYXFpeWS2sFdc3Nre27Z3duopTSWiNxDyWzQAU5UzQmmaa02YiKUQBp42gfzP2GwMqFYvFgx4m1IugK1jICGgj+fYBvvczCEaXVydtAQEHH/Ie4AH27ZJTdibA88TNSQnlqPr2V7sTkzSiQhMOSrVcJ9FeBlIzwumo2E4VTYD0oUtbhgqIqPKyyRkjfGSUDg5jaUpoPFF/b2QQKTWMAjMZge6pWW8s/ue1Uh1eeBkTSaqpINOHwpRjHeNxJrjDJCWaDw0BIpn5KyY9kEC0Sa5oQnBnT54n9dOy65Tdu7NS5TqPo4D20SE6Ri46RxV0i6qohgh6RM/oFb1ZT9aL9W59TEcXrHxnD/2B9fkDlqSX6Q==</latexit><latexit sha1_base64="xyBGFxWFjPzD8eL0Kvig4L4uAyE=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHcWBIRFEEounFZ0T6gDeFmOmmHTiZhZlIooSs3/oobF4q49Rvc+TdO2yy09cDlHs65l5l7goQzpR3n21pYXFpeWS2sFdc3Nre27Z3duopTSWiNxDyWzQAU5UzQmmaa02YiKUQBp42gfzP2GwMqFYvFgx4m1IugK1jICGgj+fYBvvczCEaXVydtAQEHH/Ie4AH27ZJTdibA88TNSQnlqPr2V7sTkzSiQhMOSrVcJ9FeBlIzwumo2E4VTYD0oUtbhgqIqPKyyRkjfGSUDg5jaUpoPFF/b2QQKTWMAjMZge6pWW8s/ue1Uh1eeBkTSaqpINOHwpRjHeNxJrjDJCWaDw0BIpn5KyY9kEC0Sa5oQnBnT54n9dOy65Tdu7NS5TqPo4D20SE6Ri46RxV0i6qohgh6RM/oFb1ZT9aL9W59TEcXrHxnD/2B9fkDlqSX6Q==</latexit>

pullback  on S<latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit>

S
<latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit>

SAB
<latexit sha1_base64="yFH/xxGaDn4DvhTcw/rkRvhwXxw=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ8+YYHKL8eIxolkgGUJPpydp0rPQ3SOEIR/hxYMiXv0eb/6NnUVQ0QcFj/eqqKrnJ4IrjfGHtbK6tr6xmdvKb+/s7u0XDg5bKk4lZU0ai1h2fKKY4BFraq4F6ySSkdAXrO2Pr2Z++55JxePoTk8S5oVkGPGAU6KN1Ea3/eyyPu0XitiuVnGpVEbYLmPXdSuG4HO3UnWQY+M5irBEo1947w1imoYs0lQQpboOTrSXEak5FWya76WKJYSOyZB1DY1IyJSXzc+dolOjDFAQS1ORRnP1+0RGQqUmoW86Q6JH6rc3E//yuqkOKl7GoyTVLKKLRUEqkI7R7Hc04JJRLSaGECq5uRXREZGEapNQ3oTw9Sn6n7Rc28G2c1Mq1urLOHJwDCdwBg5cQA2uoQFNoDCGB3iCZyuxHq0X63XRumItZ47gB6y3T/q0j1Y=</latexit><latexit sha1_base64="yFH/xxGaDn4DvhTcw/rkRvhwXxw=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ8+YYHKL8eIxolkgGUJPpydp0rPQ3SOEIR/hxYMiXv0eb/6NnUVQ0QcFj/eqqKrnJ4IrjfGHtbK6tr6xmdvKb+/s7u0XDg5bKk4lZU0ai1h2fKKY4BFraq4F6ySSkdAXrO2Pr2Z++55JxePoTk8S5oVkGPGAU6KN1Ea3/eyyPu0XitiuVnGpVEbYLmPXdSuG4HO3UnWQY+M5irBEo1947w1imoYs0lQQpboOTrSXEak5FWya76WKJYSOyZB1DY1IyJSXzc+dolOjDFAQS1ORRnP1+0RGQqUmoW86Q6JH6rc3E//yuqkOKl7GoyTVLKKLRUEqkI7R7Hc04JJRLSaGECq5uRXREZGEapNQ3oTw9Sn6n7Rc28G2c1Mq1urLOHJwDCdwBg5cQA2uoQFNoDCGB3iCZyuxHq0X63XRumItZ47gB6y3T/q0j1Y=</latexit><latexit sha1_base64="yFH/xxGaDn4DvhTcw/rkRvhwXxw=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ8+YYHKL8eIxolkgGUJPpydp0rPQ3SOEIR/hxYMiXv0eb/6NnUVQ0QcFj/eqqKrnJ4IrjfGHtbK6tr6xmdvKb+/s7u0XDg5bKk4lZU0ai1h2fKKY4BFraq4F6ySSkdAXrO2Pr2Z++55JxePoTk8S5oVkGPGAU6KN1Ea3/eyyPu0XitiuVnGpVEbYLmPXdSuG4HO3UnWQY+M5irBEo1947w1imoYs0lQQpboOTrSXEak5FWya76WKJYSOyZB1DY1IyJSXzc+dolOjDFAQS1ORRnP1+0RGQqUmoW86Q6JH6rc3E//yuqkOKl7GoyTVLKKLRUEqkI7R7Hc04JJRLSaGECq5uRXREZGEapNQ3oTw9Sn6n7Rc28G2c1Mq1urLOHJwDCdwBg5cQA2uoQFNoDCGB3iCZyuxHq0X63XRumItZ47gB6y3T/q0j1Y=</latexit><latexit sha1_base64="yFH/xxGaDn4DvhTcw/rkRvhwXxw=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ8+YYHKL8eIxolkgGUJPpydp0rPQ3SOEIR/hxYMiXv0eb/6NnUVQ0QcFj/eqqKrnJ4IrjfGHtbK6tr6xmdvKb+/s7u0XDg5bKk4lZU0ai1h2fKKY4BFraq4F6ySSkdAXrO2Pr2Z++55JxePoTk8S5oVkGPGAU6KN1Ea3/eyyPu0XitiuVnGpVEbYLmPXdSuG4HO3UnWQY+M5irBEo1947w1imoYs0lQQpboOTrSXEak5FWya76WKJYSOyZB1DY1IyJSXzc+dolOjDFAQS1ORRnP1+0RGQqUmoW86Q6JH6rc3E//yuqkOKl7GoyTVLKKLRUEqkI7R7Hc04JJRLSaGECq5uRXREZGEapNQ3oTw9Sn6n7Rc28G2c1Mq1urLOHJwDCdwBg5cQA2uoQFNoDCGB3iCZyuxHq0X63XRumItZ47gB6y3T/q0j1Y=</latexit>

Extremal Isolated Horizons to the 2nd order  
in (n+2)-dim spacetime



Near Horizon Geometry 
equations in (n+2)-dim



Extremal Isolated Horizons to the 2nd order: 
equations

Hajicek 1970Õs,   Isenberg, Moncrief 1983,  !
Ashtekar, Beetle, Lewandowski  2001

SAB ;C
C ! S;AB ! 2S(B

C RAC )
<latexit sha1_base64="2KBFH74B5ugiIu8AXF1ikYAaOMY=">AAACEnicbVBLTwIxGOziC/GFevTSSEzgANklJppwgd2LR3zwSGDddEuBhu4jbdeEbPY3ePGvePGgMV49efPfWGAPCk7SZDozX9pv3JBRIXX9W8usrW9sbmW3czu7e/sH+cOjtggijkkLByzgXRcJwqhPWpJKRrohJ8hzGem4E2vmdx4IFzTw7+Q0JLaHRj4dUoykkpx86daJG2bNSuLk3iqrS61hJrBcVaxozkV4oxJWKXHyBb2izwFXiZGSAkjRdPJf/UGAI4/4EjMkRM/QQ2nHiEuKGUly/UiQEOEJGpGeoj7yiLDj+UoJPFPKAA4Dro4v4Vz9PREjT4ip56qkh+RYLHsz8T+vF8nhpR1TP4wk8fHioWHEoAzgrB84oJxgyaaKIMyp+ivEY8QRlqrFnCrBWF55lbSrFUOvGNfnhbqZ1pEFJ+AUFIEBLkAdXIEmaAEMHsEzeAVv2pP2or1rH4toRktnjsEfaJ8/9SCbwA==</latexit><latexit sha1_base64="2KBFH74B5ugiIu8AXF1ikYAaOMY=">AAACEnicbVBLTwIxGOziC/GFevTSSEzgANklJppwgd2LR3zwSGDddEuBhu4jbdeEbPY3ePGvePGgMV49efPfWGAPCk7SZDozX9pv3JBRIXX9W8usrW9sbmW3czu7e/sH+cOjtggijkkLByzgXRcJwqhPWpJKRrohJ8hzGem4E2vmdx4IFzTw7+Q0JLaHRj4dUoykkpx86daJG2bNSuLk3iqrS61hJrBcVaxozkV4oxJWKXHyBb2izwFXiZGSAkjRdPJf/UGAI4/4EjMkRM/QQ2nHiEuKGUly/UiQEOEJGpGeoj7yiLDj+UoJPFPKAA4Dro4v4Vz9PREjT4ip56qkh+RYLHsz8T+vF8nhpR1TP4wk8fHioWHEoAzgrB84oJxgyaaKIMyp+ivEY8QRlqrFnCrBWF55lbSrFUOvGNfnhbqZ1pEFJ+AUFIEBLkAdXIEmaAEMHsEzeAVv2pP2or1rH4toRktnjsEfaJ8/9SCbwA==</latexit><latexit sha1_base64="2KBFH74B5ugiIu8AXF1ikYAaOMY=">AAACEnicbVBLTwIxGOziC/GFevTSSEzgANklJppwgd2LR3zwSGDddEuBhu4jbdeEbPY3ePGvePGgMV49efPfWGAPCk7SZDozX9pv3JBRIXX9W8usrW9sbmW3czu7e/sH+cOjtggijkkLByzgXRcJwqhPWpJKRrohJ8hzGem4E2vmdx4IFzTw7+Q0JLaHRj4dUoykkpx86daJG2bNSuLk3iqrS61hJrBcVaxozkV4oxJWKXHyBb2izwFXiZGSAkjRdPJf/UGAI4/4EjMkRM/QQ2nHiEuKGUly/UiQEOEJGpGeoj7yiLDj+UoJPFPKAA4Dro4v4Vz9PREjT4ip56qkh+RYLHsz8T+vF8nhpR1TP4wk8fHioWHEoAzgrB84oJxgyaaKIMyp+ivEY8QRlqrFnCrBWF55lbSrFUOvGNfnhbqZ1pEFJ+AUFIEBLkAdXIEmaAEMHsEzeAVv2pP2or1rH4toRktnjsEfaJ8/9SCbwA==</latexit><latexit sha1_base64="2KBFH74B5ugiIu8AXF1ikYAaOMY=">AAACEnicbVBLTwIxGOziC/GFevTSSEzgANklJppwgd2LR3zwSGDddEuBhu4jbdeEbPY3ePGvePGgMV49efPfWGAPCk7SZDozX9pv3JBRIXX9W8usrW9sbmW3czu7e/sH+cOjtggijkkLByzgXRcJwqhPWpJKRrohJ8hzGem4E2vmdx4IFzTw7+Q0JLaHRj4dUoykkpx86daJG2bNSuLk3iqrS61hJrBcVaxozkV4oxJWKXHyBb2izwFXiZGSAkjRdPJf/UGAI4/4EjMkRM/QQ2nHiEuKGUly/UiQEOEJGpGeoj7yiLDj+UoJPFPKAA4Dro4v4Vz9PREjT4ip56qkh+RYLHsz8T+vF8nhpR1TP4wk8fHioWHEoAzgrB84oJxgyaaKIMyp+ivEY8QRlqrFnCrBWF55lbSrFUOvGNfnhbqZ1pEFJ+AUFIEBLkAdXIEmaAEMHsEzeAVv2pP2or1rH4toRktnjsEfaJ8/9SCbwA==</latexit>

+3 ! (A S;B ) ! 3! C SAB ;C
<latexit sha1_base64="ZNTjH10WVbm+5k7Lx7ogqq0J5ZY=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARK2JJVFDoppeNy4r2Am0Mk+m0HTqThJmJUEIewY2v4saFIm5duvNtnLZZqPWHgZ/vnMOZ83sho1JZ1peRWVhcWl7JrubW1jc2t8ztnaYMIoFJAwcsEG0PScKoTxqKKkbaoSCIe4y0vFFtUm/dEyFp4N+qcUgcjgY+7VOMlEaueXh81g04GSA3LlSSGzcuVY8SeJLCu5omlWqplrhm3ipaU8F5Y6cmD1LVXfOz2wtwxImvMENSdmwrVE6MhKKYkSTXjSQJER6hAelo6yNOpBNPD0rggSY92A+Efr6CU/pzIkZcyjH3dCdHaij/1ibwv1onUv1LJ6Z+GCni49mifsSgCuAkHdijgmDFxtogLKj+K8RDJBBWOsOcDsH+e/K8aZ4WbatoX5/ny9U0jizYA/ugAGxwAcrgCtRBA2DwAJ7AC3g1Ho1n4814n7VmjHRmF/yS8fEN3RGbNQ==</latexit><latexit sha1_base64="ZNTjH10WVbm+5k7Lx7ogqq0J5ZY=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARK2JJVFDoppeNy4r2Am0Mk+m0HTqThJmJUEIewY2v4saFIm5duvNtnLZZqPWHgZ/vnMOZ83sho1JZ1peRWVhcWl7JrubW1jc2t8ztnaYMIoFJAwcsEG0PScKoTxqKKkbaoSCIe4y0vFFtUm/dEyFp4N+qcUgcjgY+7VOMlEaueXh81g04GSA3LlSSGzcuVY8SeJLCu5omlWqplrhm3ipaU8F5Y6cmD1LVXfOz2wtwxImvMENSdmwrVE6MhKKYkSTXjSQJER6hAelo6yNOpBNPD0rggSY92A+Efr6CU/pzIkZcyjH3dCdHaij/1ibwv1onUv1LJ6Z+GCni49mifsSgCuAkHdijgmDFxtogLKj+K8RDJBBWOsOcDsH+e/K8aZ4WbatoX5/ny9U0jizYA/ugAGxwAcrgCtRBA2DwAJ7AC3g1Ho1n4814n7VmjHRmF/yS8fEN3RGbNQ==</latexit><latexit sha1_base64="ZNTjH10WVbm+5k7Lx7ogqq0J5ZY=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARK2JJVFDoppeNy4r2Am0Mk+m0HTqThJmJUEIewY2v4saFIm5duvNtnLZZqPWHgZ/vnMOZ83sho1JZ1peRWVhcWl7JrubW1jc2t8ztnaYMIoFJAwcsEG0PScKoTxqKKkbaoSCIe4y0vFFtUm/dEyFp4N+qcUgcjgY+7VOMlEaueXh81g04GSA3LlSSGzcuVY8SeJLCu5omlWqplrhm3ipaU8F5Y6cmD1LVXfOz2wtwxImvMENSdmwrVE6MhKKYkSTXjSQJER6hAelo6yNOpBNPD0rggSY92A+Efr6CU/pzIkZcyjH3dCdHaij/1ibwv1onUv1LJ6Z+GCni49mifsSgCuAkHdijgmDFxtogLKj+K8RDJBBWOsOcDsH+e/K8aZ4WbatoX5/ny9U0jizYA/ugAGxwAcrgCtRBA2DwAJ7AC3g1Ho1n4814n7VmjHRmF/yS8fEN3RGbNQ==</latexit><latexit sha1_base64="ZNTjH10WVbm+5k7Lx7ogqq0J5ZY=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARK2JJVFDoppeNy4r2Am0Mk+m0HTqThJmJUEIewY2v4saFIm5duvNtnLZZqPWHgZ/vnMOZ83sho1JZ1peRWVhcWl7JrubW1jc2t8ztnaYMIoFJAwcsEG0PScKoTxqKKkbaoSCIe4y0vFFtUm/dEyFp4N+qcUgcjgY+7VOMlEaueXh81g04GSA3LlSSGzcuVY8SeJLCu5omlWqplrhm3ipaU8F5Y6cmD1LVXfOz2wtwxImvMENSdmwrVE6MhKKYkSTXjSQJER6hAelo6yNOpBNPD0rggSY92A+Efr6CU/pzIkZcyjH3dCdHaij/1ibwv1onUv1LJ6Z+GCni49mifsSgCuAkHdijgmDFxtogLKj+K8RDJBBWOsOcDsH+e/K8aZ4WbatoX5/ny9U0jizYA/ugAGxwAcrgCtRBA2DwAJ7AC3g1Ho1n4814n7VmjHRmF/yS8fEN3RGbNQ==</latexit>

! ! A ! B S + ! C ! C SAB
<latexit sha1_base64="Bv83IsKWBVhWCTkL+orvVtAQETw=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQ1DIjgi772Lis1D6gHYdMmmlDk8mQZIQy9Cfc+CtuXCjiVnDn35i2s9DqgXAP59zLzT1BzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lRCIxaWLBhOwESBFGI9LUVDPSiSVBPGCkHYxqU799T6SiIrrV45h4HA0iGlKMtJF8+xSe9QQnA+RXslptwBOY8dq83tUaflqpTny76JScGeBf4makCDLUffuz1xc44STSmCGluq4Tay9FUlPMyKTQSxSJER6hAekaGiFOlJfOrprAI6P0YSikeZGGM/XnRIq4UmMemE6O9FAtelPxP6+b6PDKS2kUJ5pEeL4oTBjUAk4jgn0qCdZsbAjCkpq/QjxEEmFtgiyYENzFk/+S1nnJdUruzUWxXM3iyIMDcAiOgQsuQRlcgzpoAgwewBN4Aa/Wo/VsvVnv89aclc3sg1+wPr4BXjWdsw==</latexit><latexit sha1_base64="Bv83IsKWBVhWCTkL+orvVtAQETw=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQ1DIjgi772Lis1D6gHYdMmmlDk8mQZIQy9Cfc+CtuXCjiVnDn35i2s9DqgXAP59zLzT1BzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lRCIxaWLBhOwESBFGI9LUVDPSiSVBPGCkHYxqU799T6SiIrrV45h4HA0iGlKMtJF8+xSe9QQnA+RXslptwBOY8dq83tUaflqpTny76JScGeBf4makCDLUffuz1xc44STSmCGluq4Tay9FUlPMyKTQSxSJER6hAekaGiFOlJfOrprAI6P0YSikeZGGM/XnRIq4UmMemE6O9FAtelPxP6+b6PDKS2kUJ5pEeL4oTBjUAk4jgn0qCdZsbAjCkpq/QjxEEmFtgiyYENzFk/+S1nnJdUruzUWxXM3iyIMDcAiOgQsuQRlcgzpoAgwewBN4Aa/Wo/VsvVnv89aclc3sg1+wPr4BXjWdsw==</latexit><latexit sha1_base64="Bv83IsKWBVhWCTkL+orvVtAQETw=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQ1DIjgi772Lis1D6gHYdMmmlDk8mQZIQy9Cfc+CtuXCjiVnDn35i2s9DqgXAP59zLzT1BzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lRCIxaWLBhOwESBFGI9LUVDPSiSVBPGCkHYxqU799T6SiIrrV45h4HA0iGlKMtJF8+xSe9QQnA+RXslptwBOY8dq83tUaflqpTny76JScGeBf4makCDLUffuz1xc44STSmCGluq4Tay9FUlPMyKTQSxSJER6hAekaGiFOlJfOrprAI6P0YSikeZGGM/XnRIq4UmMemE6O9FAtelPxP6+b6PDKS2kUJ5pEeL4oTBjUAk4jgn0qCdZsbAjCkpq/QjxEEmFtgiyYENzFk/+S1nnJdUruzUWxXM3iyIMDcAiOgQsuQRlcgzpoAgwewBN4Aa/Wo/VsvVnv89aclc3sg1+wPr4BXjWdsw==</latexit><latexit sha1_base64="Bv83IsKWBVhWCTkL+orvVtAQETw=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQ1DIjgi772Lis1D6gHYdMmmlDk8mQZIQy9Cfc+CtuXCjiVnDn35i2s9DqgXAP59zLzT1BzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lRCIxaWLBhOwESBFGI9LUVDPSiSVBPGCkHYxqU799T6SiIrrV45h4HA0iGlKMtJF8+xSe9QQnA+RXslptwBOY8dq83tUaflqpTny76JScGeBf4makCDLUffuz1xc44STSmCGluq4Tay9FUlPMyKTQSxSJER6hAekaGiFOlJfOrprAI6P0YSikeZGGM/XnRIq4UmMemE6O9FAtelPxP6+b6PDKS2kUJ5pEeL4oTBjUAk4jgn0qCdZsbAjCkpq/QjxEEmFtgiyYENzFk/+S1nnJdUruzUWxXM3iyIMDcAiOgQsuQRlcgzpoAgwewBN4Aa/Wo/VsvVnv89aclc3sg1+wPr4BXjWdsw==</latexit>

= 0
<latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit>

+2SCD RACBD + 2 ! C SC ;( AB )
<latexit sha1_base64="mluNAUpjr5Ah3TJJZ6a9mW2eoQ4=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiVQkmKoOCmbbpwWa19QB9hMp22QycPZiZCCfkDN/6KGxeKuHXrzr9x2mahrQcuHM65l3vvcQJGhTSMb21ldW19YzO1ld7e2d3b1w8OG8IPOSZ17DOftxwkCKMeqUsqGWkFnCDXYaTpjK2p33wgXFDfu5eTgHRdNPTogGIklWTrZ7lCrRdZlfjOjkpWuRLnYKHju2SIelbNjqzrbKl8HkNbzxh5Ywa4TMyEZECCqq1/dfo+Dl3iScyQEG3TCGQ3QlxSzEic7oSCBAiP0ZC0FfWQS0Q3mv0Tw1Ol9OHA56o8CWfq74kIuUJMXEd1ukiOxKI3Ff/z2qEcXHUj6gWhJB6eLxqEDEofTsOBfcoJlmyiCMKcqlshHiGOsFQRplUI5uLLy6RRyJtG3ry9yBTLSRwpcAxOQBaY4BIUwQ2ogjrA4BE8g1fwpj1pL9q79jFvXdGSmSPwB9rnD+SWmgY=</latexit><latexit sha1_base64="mluNAUpjr5Ah3TJJZ6a9mW2eoQ4=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiVQkmKoOCmbbpwWa19QB9hMp22QycPZiZCCfkDN/6KGxeKuHXrzr9x2mahrQcuHM65l3vvcQJGhTSMb21ldW19YzO1ld7e2d3b1w8OG8IPOSZ17DOftxwkCKMeqUsqGWkFnCDXYaTpjK2p33wgXFDfu5eTgHRdNPTogGIklWTrZ7lCrRdZlfjOjkpWuRLnYKHju2SIelbNjqzrbKl8HkNbzxh5Ywa4TMyEZECCqq1/dfo+Dl3iScyQEG3TCGQ3QlxSzEic7oSCBAiP0ZC0FfWQS0Q3mv0Tw1Ol9OHA56o8CWfq74kIuUJMXEd1ukiOxKI3Ff/z2qEcXHUj6gWhJB6eLxqEDEofTsOBfcoJlmyiCMKcqlshHiGOsFQRplUI5uLLy6RRyJtG3ry9yBTLSRwpcAxOQBaY4BIUwQ2ogjrA4BE8g1fwpj1pL9q79jFvXdGSmSPwB9rnD+SWmgY=</latexit><latexit sha1_base64="mluNAUpjr5Ah3TJJZ6a9mW2eoQ4=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiVQkmKoOCmbbpwWa19QB9hMp22QycPZiZCCfkDN/6KGxeKuHXrzr9x2mahrQcuHM65l3vvcQJGhTSMb21ldW19YzO1ld7e2d3b1w8OG8IPOSZ17DOftxwkCKMeqUsqGWkFnCDXYaTpjK2p33wgXFDfu5eTgHRdNPTogGIklWTrZ7lCrRdZlfjOjkpWuRLnYKHju2SIelbNjqzrbKl8HkNbzxh5Ywa4TMyEZECCqq1/dfo+Dl3iScyQEG3TCGQ3QlxSzEic7oSCBAiP0ZC0FfWQS0Q3mv0Tw1Ol9OHA56o8CWfq74kIuUJMXEd1ukiOxKI3Ff/z2qEcXHUj6gWhJB6eLxqEDEofTsOBfcoJlmyiCMKcqlshHiGOsFQRplUI5uLLy6RRyJtG3ry9yBTLSRwpcAxOQBaY4BIUwQ2ogjrA4BE8g1fwpj1pL9q79jFvXdGSmSPwB9rnD+SWmgY=</latexit><latexit sha1_base64="mluNAUpjr5Ah3TJJZ6a9mW2eoQ4=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiVQkmKoOCmbbpwWa19QB9hMp22QycPZiZCCfkDN/6KGxeKuHXrzr9x2mahrQcuHM65l3vvcQJGhTSMb21ldW19YzO1ld7e2d3b1w8OG8IPOSZ17DOftxwkCKMeqUsqGWkFnCDXYaTpjK2p33wgXFDfu5eTgHRdNPTogGIklWTrZ7lCrRdZlfjOjkpWuRLnYKHju2SIelbNjqzrbKl8HkNbzxh5Ywa4TMyEZECCqq1/dfo+Dl3iScyQEG3TCGQ3QlxSzEic7oSCBAiP0ZC0FfWQS0Q3mv0Tw1Ol9OHA56o8CWfq74kIuUJMXEd1ukiOxKI3Ff/z2qEcXHUj6gWhJB6eLxqEDEofTsOBfcoJlmyiCMKcqlshHiGOsFQRplUI5uLLy6RRyJtG3ry9yBTLSRwpcAxOQBaY4BIUwQ2ogjrA4BE8g1fwpj1pL9q79jFvXdGSmSPwB9rnD+SWmgY=</latexit>

! 2! (A SB )C
;C + 2SC (A ! B )

;C ! 2! C
;B SAC

<latexit sha1_base64="lwus4TNdtK/UkLGGlZsquwTKS64="></latexit><latexit sha1_base64="lwus4TNdtK/UkLGGlZsquwTKS64="></latexit><latexit sha1_base64="lwus4TNdtK/UkLGGlZsquwTKS64="></latexit><latexit sha1_base64="OG/RqWoM6FDpNk8DEkfjAADcTD8="></latexit>

Kolanowski, Lewandowski, Szereszewski  2019

S := SC
C

<latexit sha1_base64="ChYXlONgOHtyQOKxtuYJIye47Oo=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4GjI+qyAUu3FZqa2FdloyadqGZjJDklHKMP/hxoUibv0Xd/6N6XQEFT1w4XDOvdx7jxdypjRCH1Zubn5hcSm/XFhZXVvfKG5uNVUQSUIbJOCBbHlYUc4EbWimOW2FkmLf4/TWG1en/u0dlYoF4kZPQur6eCjYgBGsjdSF9fMLWO/F1SROutVesYTsY+ScnSCIbJQiJWXn0IFOppRAhlqv+N7pByTyqdCEY6XaDgq1G2OpGeE0KXQiRUNMxnhI24YK7FPlxunVCdwzSh8OAmlKaJiq3ydi7Cs18T3T6WM9Ur+9qfiX1470oOzGTISRpoLMFg0iDnUApxHAPpOUaD4xBBPJzK2QjLDERJugCiaEr0/h/6R5YDvIdq6PSpXLLI482AG7YB844BRUwBWogQYgQIIH8ASerXvr0XqxXmetOSub2QY/YL19AkZskbg=</latexit><latexit sha1_base64="ChYXlONgOHtyQOKxtuYJIye47Oo=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4GjI+qyAUu3FZqa2FdloyadqGZjJDklHKMP/hxoUibv0Xd/6N6XQEFT1w4XDOvdx7jxdypjRCH1Zubn5hcSm/XFhZXVvfKG5uNVUQSUIbJOCBbHlYUc4EbWimOW2FkmLf4/TWG1en/u0dlYoF4kZPQur6eCjYgBGsjdSF9fMLWO/F1SROutVesYTsY+ScnSCIbJQiJWXn0IFOppRAhlqv+N7pByTyqdCEY6XaDgq1G2OpGeE0KXQiRUNMxnhI24YK7FPlxunVCdwzSh8OAmlKaJiq3ydi7Cs18T3T6WM9Ur+9qfiX1470oOzGTISRpoLMFg0iDnUApxHAPpOUaD4xBBPJzK2QjLDERJugCiaEr0/h/6R5YDvIdq6PSpXLLI482AG7YB844BRUwBWogQYgQIIH8ASerXvr0XqxXmetOSub2QY/YL19AkZskbg=</latexit><latexit sha1_base64="ChYXlONgOHtyQOKxtuYJIye47Oo=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4GjI+qyAUu3FZqa2FdloyadqGZjJDklHKMP/hxoUibv0Xd/6N6XQEFT1w4XDOvdx7jxdypjRCH1Zubn5hcSm/XFhZXVvfKG5uNVUQSUIbJOCBbHlYUc4EbWimOW2FkmLf4/TWG1en/u0dlYoF4kZPQur6eCjYgBGsjdSF9fMLWO/F1SROutVesYTsY+ScnSCIbJQiJWXn0IFOppRAhlqv+N7pByTyqdCEY6XaDgq1G2OpGeE0KXQiRUNMxnhI24YK7FPlxunVCdwzSh8OAmlKaJiq3ydi7Cs18T3T6WM9Ur+9qfiX1470oOzGTISRpoLMFg0iDnUApxHAPpOUaD4xBBPJzK2QjLDERJugCiaEr0/h/6R5YDvIdq6PSpXLLI482AG7YB844BRUwBWogQYgQIIH8ASerXvr0XqxXmetOSub2QY/YL19AkZskbg=</latexit><latexit sha1_base64="ChYXlONgOHtyQOKxtuYJIye47Oo=">AAAB9XicdVDLSgMxFM3UV62vqks3wSK4GjI+qyAUu3FZqa2FdloyadqGZjJDklHKMP/hxoUibv0Xd/6N6XQEFT1w4XDOvdx7jxdypjRCH1Zubn5hcSm/XFhZXVvfKG5uNVUQSUIbJOCBbHlYUc4EbWimOW2FkmLf4/TWG1en/u0dlYoF4kZPQur6eCjYgBGsjdSF9fMLWO/F1SROutVesYTsY+ScnSCIbJQiJWXn0IFOppRAhlqv+N7pByTyqdCEY6XaDgq1G2OpGeE0KXQiRUNMxnhI24YK7FPlxunVCdwzSh8OAmlKaJiq3ydi7Cs18T3T6WM9Ur+9qfiX1470oOzGTISRpoLMFg0iDnUApxHAPpOUaD4xBBPJzK2QjLDERJugCiaEr0/h/6R5YDvIdq6PSpXLLI482AG7YB844BRUwBWogQYgQIIH8ASerXvr0XqxXmetOSub2QY/YL19AkZskbg=</latexit>

á;A := (n ) ! A á
<latexit sha1_base64="GGO31k5eZ8zD6bAcdwoY2P6Sn4A="></latexit><latexit sha1_base64="GGO31k5eZ8zD6bAcdwoY2P6Sn4A="></latexit><latexit sha1_base64="GGO31k5eZ8zD6bAcdwoY2P6Sn4A="></latexit><latexit sha1_base64="GGO31k5eZ8zD6bAcdwoY2P6Sn4A="></latexit>

R... := (n ) R...
<latexit sha1_base64="Ws5U9GnCerylNmb55Kc48H2dxag=">AAACAXicdZDLSgMxFIYz9VbrrepGcBMsQt0MGa9VEIpuXFaxF2hryaSZNjSTGZKMUIZx46u4caGIW9/CnW9j2o6goj8Efr5zDifnd0POlEbow8pMTc/MzmXncwuLS8sr+dW1mgoiSWiVBDyQDRcrypmgVc00p41QUuy7nNbdwfmoXr+lUrFAXOthSNs+7gnmMYK1QZ38xlUntm07OTmNk5u4KHaSFHTyBWQfIOf4EEFko7HGpuTsOdBJSQGkqnTy761uQCKfCk04VqrpoFC3Yyw1I5wmuVakaIjJAPdo01iBfara8fiCBG4b0oVeIM0TGo7p94kY+0oNfdd0+lj31e/aCP5Va0baK7VjJsJIU0Emi7yIQx3AURywyyQlmg+NwUQy81dI+lhiok1oORPC16Xwf1PbtR1kO5f7hfJZGkcWbIItUAQOOAJlcAEqoAoIuAMP4Ak8W/fWo/VivU5aM1Y6sw5+yHr7BIe1lac=</latexit><latexit sha1_base64="Ws5U9GnCerylNmb55Kc48H2dxag=">AAACAXicdZDLSgMxFIYz9VbrrepGcBMsQt0MGa9VEIpuXFaxF2hryaSZNjSTGZKMUIZx46u4caGIW9/CnW9j2o6goj8Efr5zDifnd0POlEbow8pMTc/MzmXncwuLS8sr+dW1mgoiSWiVBDyQDRcrypmgVc00p41QUuy7nNbdwfmoXr+lUrFAXOthSNs+7gnmMYK1QZ38xlUntm07OTmNk5u4KHaSFHTyBWQfIOf4EEFko7HGpuTsOdBJSQGkqnTy761uQCKfCk04VqrpoFC3Yyw1I5wmuVakaIjJAPdo01iBfara8fiCBG4b0oVeIM0TGo7p94kY+0oNfdd0+lj31e/aCP5Va0baK7VjJsJIU0Emi7yIQx3AURywyyQlmg+NwUQy81dI+lhiok1oORPC16Xwf1PbtR1kO5f7hfJZGkcWbIItUAQOOAJlcAEqoAoIuAMP4Ak8W/fWo/VivU5aM1Y6sw5+yHr7BIe1lac=</latexit><latexit sha1_base64="Ws5U9GnCerylNmb55Kc48H2dxag=">AAACAXicdZDLSgMxFIYz9VbrrepGcBMsQt0MGa9VEIpuXFaxF2hryaSZNjSTGZKMUIZx46u4caGIW9/CnW9j2o6goj8Efr5zDifnd0POlEbow8pMTc/MzmXncwuLS8sr+dW1mgoiSWiVBDyQDRcrypmgVc00p41QUuy7nNbdwfmoXr+lUrFAXOthSNs+7gnmMYK1QZ38xlUntm07OTmNk5u4KHaSFHTyBWQfIOf4EEFko7HGpuTsOdBJSQGkqnTy761uQCKfCk04VqrpoFC3Yyw1I5wmuVakaIjJAPdo01iBfara8fiCBG4b0oVeIM0TGo7p94kY+0oNfdd0+lj31e/aCP5Va0baK7VjJsJIU0Emi7yIQx3AURywyyQlmg+NwUQy81dI+lhiok1oORPC16Xwf1PbtR1kO5f7hfJZGkcWbIItUAQOOAJlcAEqoAoIuAMP4Ak8W/fWo/VivU5aM1Y6sw5+yHr7BIe1lac=</latexit><latexit sha1_base64="Ws5U9GnCerylNmb55Kc48H2dxag=">AAACAXicdZDLSgMxFIYz9VbrrepGcBMsQt0MGa9VEIpuXFaxF2hryaSZNjSTGZKMUIZx46u4caGIW9/CnW9j2o6goj8Efr5zDifnd0POlEbow8pMTc/MzmXncwuLS8sr+dW1mgoiSWiVBDyQDRcrypmgVc00p41QUuy7nNbdwfmoXr+lUrFAXOthSNs+7gnmMYK1QZ38xlUntm07OTmNk5u4KHaSFHTyBWQfIOf4EEFko7HGpuTsOdBJSQGkqnTy761uQCKfCk04VqrpoFC3Yyw1I5wmuVakaIjJAPdo01iBfara8fiCBG4b0oVeIM0TGo7p94kY+0oNfdd0+lj31e/aCP5Va0baK7VjJsJIU0Emi7yIQx3AURywyyQlmg+NwUQy81dI+lhiok1oORPC16Xwf1PbtR1kO5f7hfJZGkcWbIItUAQOOAJlcAEqoAoIuAMP4Ak8W/fWo/VivU5aM1Y6sw5+yHr7BIe1lac=</latexit>

( n ) ! (A ! B ) + ! A ! B "
1
2

(n ) RAB +
1
n

! gAB = 0
<latexit sha1_base64="d+zcMvfwj8AxEv1CBwgNw7d03cI="></latexit><latexit sha1_base64="d+zcMvfwj8AxEv1CBwgNw7d03cI="></latexit><latexit sha1_base64="d+zcMvfwj8AxEv1CBwgNw7d03cI="></latexit><latexit sha1_base64="GRZCEDcPWsQUJy5qgmsGHNUX2eg="></latexit>
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SAB ;C
C ! S;AB ! 2S(B

C RAC )
<latexit sha1_base64="2KBFH74B5ugiIu8AXF1ikYAaOMY=">AAACEnicbVBLTwIxGOziC/GFevTSSEzgANklJppwgd2LR3zwSGDddEuBhu4jbdeEbPY3ePGvePGgMV49efPfWGAPCk7SZDozX9pv3JBRIXX9W8usrW9sbmW3czu7e/sH+cOjtggijkkLByzgXRcJwqhPWpJKRrohJ8hzGem4E2vmdx4IFzTw7+Q0JLaHRj4dUoykkpx86daJG2bNSuLk3iqrS61hJrBcVaxozkV4oxJWKXHyBb2izwFXiZGSAkjRdPJf/UGAI4/4EjMkRM/QQ2nHiEuKGUly/UiQEOEJGpGeoj7yiLDj+UoJPFPKAA4Dro4v4Vz9PREjT4ip56qkh+RYLHsz8T+vF8nhpR1TP4wk8fHioWHEoAzgrB84oJxgyaaKIMyp+ivEY8QRlqrFnCrBWF55lbSrFUOvGNfnhbqZ1pEFJ+AUFIEBLkAdXIEmaAEMHsEzeAVv2pP2or1rH4toRktnjsEfaJ8/9SCbwA==</latexit><latexit sha1_base64="2KBFH74B5ugiIu8AXF1ikYAaOMY=">AAACEnicbVBLTwIxGOziC/GFevTSSEzgANklJppwgd2LR3zwSGDddEuBhu4jbdeEbPY3ePGvePGgMV49efPfWGAPCk7SZDozX9pv3JBRIXX9W8usrW9sbmW3czu7e/sH+cOjtggijkkLByzgXRcJwqhPWpJKRrohJ8hzGem4E2vmdx4IFzTw7+Q0JLaHRj4dUoykkpx86daJG2bNSuLk3iqrS61hJrBcVaxozkV4oxJWKXHyBb2izwFXiZGSAkjRdPJf/UGAI4/4EjMkRM/QQ2nHiEuKGUly/UiQEOEJGpGeoj7yiLDj+UoJPFPKAA4Dro4v4Vz9PREjT4ip56qkh+RYLHsz8T+vF8nhpR1TP4wk8fHioWHEoAzgrB84oJxgyaaKIMyp+ivEY8QRlqrFnCrBWF55lbSrFUOvGNfnhbqZ1pEFJ+AUFIEBLkAdXIEmaAEMHsEzeAVv2pP2or1rH4toRktnjsEfaJ8/9SCbwA==</latexit><latexit sha1_base64="2KBFH74B5ugiIu8AXF1ikYAaOMY=">AAACEnicbVBLTwIxGOziC/GFevTSSEzgANklJppwgd2LR3zwSGDddEuBhu4jbdeEbPY3ePGvePGgMV49efPfWGAPCk7SZDozX9pv3JBRIXX9W8usrW9sbmW3czu7e/sH+cOjtggijkkLByzgXRcJwqhPWpJKRrohJ8hzGem4E2vmdx4IFzTw7+Q0JLaHRj4dUoykkpx86daJG2bNSuLk3iqrS61hJrBcVaxozkV4oxJWKXHyBb2izwFXiZGSAkjRdPJf/UGAI4/4EjMkRM/QQ2nHiEuKGUly/UiQEOEJGpGeoj7yiLDj+UoJPFPKAA4Dro4v4Vz9PREjT4ip56qkh+RYLHsz8T+vF8nhpR1TP4wk8fHioWHEoAzgrB84oJxgyaaKIMyp+ivEY8QRlqrFnCrBWF55lbSrFUOvGNfnhbqZ1pEFJ+AUFIEBLkAdXIEmaAEMHsEzeAVv2pP2or1rH4toRktnjsEfaJ8/9SCbwA==</latexit><latexit sha1_base64="2KBFH74B5ugiIu8AXF1ikYAaOMY=">AAACEnicbVBLTwIxGOziC/GFevTSSEzgANklJppwgd2LR3zwSGDddEuBhu4jbdeEbPY3ePGvePGgMV49efPfWGAPCk7SZDozX9pv3JBRIXX9W8usrW9sbmW3czu7e/sH+cOjtggijkkLByzgXRcJwqhPWpJKRrohJ8hzGem4E2vmdx4IFzTw7+Q0JLaHRj4dUoykkpx86daJG2bNSuLk3iqrS61hJrBcVaxozkV4oxJWKXHyBb2izwFXiZGSAkjRdPJf/UGAI4/4EjMkRM/QQ2nHiEuKGUly/UiQEOEJGpGeoj7yiLDj+UoJPFPKAA4Dro4v4Vz9PREjT4ip56qkh+RYLHsz8T+vF8nhpR1TP4wk8fHioWHEoAzgrB84oJxgyaaKIMyp+ivEY8QRlqrFnCrBWF55lbSrFUOvGNfnhbqZ1pEFJ+AUFIEBLkAdXIEmaAEMHsEzeAVv2pP2or1rH4toRktnjsEfaJ8/9SCbwA==</latexit>

+3 ! (A S;B ) ! 3! C SAB ;C
<latexit sha1_base64="ZNTjH10WVbm+5k7Lx7ogqq0J5ZY=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARK2JJVFDoppeNy4r2Am0Mk+m0HTqThJmJUEIewY2v4saFIm5duvNtnLZZqPWHgZ/vnMOZ83sho1JZ1peRWVhcWl7JrubW1jc2t8ztnaYMIoFJAwcsEG0PScKoTxqKKkbaoSCIe4y0vFFtUm/dEyFp4N+qcUgcjgY+7VOMlEaueXh81g04GSA3LlSSGzcuVY8SeJLCu5omlWqplrhm3ipaU8F5Y6cmD1LVXfOz2wtwxImvMENSdmwrVE6MhKKYkSTXjSQJER6hAelo6yNOpBNPD0rggSY92A+Efr6CU/pzIkZcyjH3dCdHaij/1ibwv1onUv1LJ6Z+GCni49mifsSgCuAkHdijgmDFxtogLKj+K8RDJBBWOsOcDsH+e/K8aZ4WbatoX5/ny9U0jizYA/ugAGxwAcrgCtRBA2DwAJ7AC3g1Ho1n4814n7VmjHRmF/yS8fEN3RGbNQ==</latexit><latexit sha1_base64="ZNTjH10WVbm+5k7Lx7ogqq0J5ZY=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARK2JJVFDoppeNy4r2Am0Mk+m0HTqThJmJUEIewY2v4saFIm5duvNtnLZZqPWHgZ/vnMOZ83sho1JZ1peRWVhcWl7JrubW1jc2t8ztnaYMIoFJAwcsEG0PScKoTxqKKkbaoSCIe4y0vFFtUm/dEyFp4N+qcUgcjgY+7VOMlEaueXh81g04GSA3LlSSGzcuVY8SeJLCu5omlWqplrhm3ipaU8F5Y6cmD1LVXfOz2wtwxImvMENSdmwrVE6MhKKYkSTXjSQJER6hAelo6yNOpBNPD0rggSY92A+Efr6CU/pzIkZcyjH3dCdHaij/1ibwv1onUv1LJ6Z+GCni49mifsSgCuAkHdijgmDFxtogLKj+K8RDJBBWOsOcDsH+e/K8aZ4WbatoX5/ny9U0jizYA/ugAGxwAcrgCtRBA2DwAJ7AC3g1Ho1n4814n7VmjHRmF/yS8fEN3RGbNQ==</latexit><latexit sha1_base64="ZNTjH10WVbm+5k7Lx7ogqq0J5ZY=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARK2JJVFDoppeNy4r2Am0Mk+m0HTqThJmJUEIewY2v4saFIm5duvNtnLZZqPWHgZ/vnMOZ83sho1JZ1peRWVhcWl7JrubW1jc2t8ztnaYMIoFJAwcsEG0PScKoTxqKKkbaoSCIe4y0vFFtUm/dEyFp4N+qcUgcjgY+7VOMlEaueXh81g04GSA3LlSSGzcuVY8SeJLCu5omlWqplrhm3ipaU8F5Y6cmD1LVXfOz2wtwxImvMENSdmwrVE6MhKKYkSTXjSQJER6hAelo6yNOpBNPD0rggSY92A+Efr6CU/pzIkZcyjH3dCdHaij/1ibwv1onUv1LJ6Z+GCni49mifsSgCuAkHdijgmDFxtogLKj+K8RDJBBWOsOcDsH+e/K8aZ4WbatoX5/ny9U0jizYA/ugAGxwAcrgCtRBA2DwAJ7AC3g1Ho1n4814n7VmjHRmF/yS8fEN3RGbNQ==</latexit><latexit sha1_base64="ZNTjH10WVbm+5k7Lx7ogqq0J5ZY=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARK2JJVFDoppeNy4r2Am0Mk+m0HTqThJmJUEIewY2v4saFIm5duvNtnLZZqPWHgZ/vnMOZ83sho1JZ1peRWVhcWl7JrubW1jc2t8ztnaYMIoFJAwcsEG0PScKoTxqKKkbaoSCIe4y0vFFtUm/dEyFp4N+qcUgcjgY+7VOMlEaueXh81g04GSA3LlSSGzcuVY8SeJLCu5omlWqplrhm3ipaU8F5Y6cmD1LVXfOz2wtwxImvMENSdmwrVE6MhKKYkSTXjSQJER6hAelo6yNOpBNPD0rggSY92A+Efr6CU/pzIkZcyjH3dCdHaij/1ibwv1onUv1LJ6Z+GCni49mifsSgCuAkHdijgmDFxtogLKj+K8RDJBBWOsOcDsH+e/K8aZ4WbatoX5/ny9U0jizYA/ugAGxwAcrgCtRBA2DwAJ7AC3g1Ho1n4814n7VmjHRmF/yS8fEN3RGbNQ==</latexit>

! ! A ! B S + ! C ! C SAB
<latexit sha1_base64="Bv83IsKWBVhWCTkL+orvVtAQETw=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQ1DIjgi772Lis1D6gHYdMmmlDk8mQZIQy9Cfc+CtuXCjiVnDn35i2s9DqgXAP59zLzT1BzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lRCIxaWLBhOwESBFGI9LUVDPSiSVBPGCkHYxqU799T6SiIrrV45h4HA0iGlKMtJF8+xSe9QQnA+RXslptwBOY8dq83tUaflqpTny76JScGeBf4makCDLUffuz1xc44STSmCGluq4Tay9FUlPMyKTQSxSJER6hAekaGiFOlJfOrprAI6P0YSikeZGGM/XnRIq4UmMemE6O9FAtelPxP6+b6PDKS2kUJ5pEeL4oTBjUAk4jgn0qCdZsbAjCkpq/QjxEEmFtgiyYENzFk/+S1nnJdUruzUWxXM3iyIMDcAiOgQsuQRlcgzpoAgwewBN4Aa/Wo/VsvVnv89aclc3sg1+wPr4BXjWdsw==</latexit><latexit sha1_base64="Bv83IsKWBVhWCTkL+orvVtAQETw=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQ1DIjgi772Lis1D6gHYdMmmlDk8mQZIQy9Cfc+CtuXCjiVnDn35i2s9DqgXAP59zLzT1BzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lRCIxaWLBhOwESBFGI9LUVDPSiSVBPGCkHYxqU799T6SiIrrV45h4HA0iGlKMtJF8+xSe9QQnA+RXslptwBOY8dq83tUaflqpTny76JScGeBf4makCDLUffuz1xc44STSmCGluq4Tay9FUlPMyKTQSxSJER6hAekaGiFOlJfOrprAI6P0YSikeZGGM/XnRIq4UmMemE6O9FAtelPxP6+b6PDKS2kUJ5pEeL4oTBjUAk4jgn0qCdZsbAjCkpq/QjxEEmFtgiyYENzFk/+S1nnJdUruzUWxXM3iyIMDcAiOgQsuQRlcgzpoAgwewBN4Aa/Wo/VsvVnv89aclc3sg1+wPr4BXjWdsw==</latexit><latexit sha1_base64="Bv83IsKWBVhWCTkL+orvVtAQETw=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQ1DIjgi772Lis1D6gHYdMmmlDk8mQZIQy9Cfc+CtuXCjiVnDn35i2s9DqgXAP59zLzT1BzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lRCIxaWLBhOwESBFGI9LUVDPSiSVBPGCkHYxqU799T6SiIrrV45h4HA0iGlKMtJF8+xSe9QQnA+RXslptwBOY8dq83tUaflqpTny76JScGeBf4makCDLUffuz1xc44STSmCGluq4Tay9FUlPMyKTQSxSJER6hAekaGiFOlJfOrprAI6P0YSikeZGGM/XnRIq4UmMemE6O9FAtelPxP6+b6PDKS2kUJ5pEeL4oTBjUAk4jgn0qCdZsbAjCkpq/QjxEEmFtgiyYENzFk/+S1nnJdUruzUWxXM3iyIMDcAiOgQsuQRlcgzpoAgwewBN4Aa/Wo/VsvVnv89aclc3sg1+wPr4BXjWdsw==</latexit><latexit sha1_base64="Bv83IsKWBVhWCTkL+orvVtAQETw=">AAACFXicbVDLSgMxFM3UV62vUZdugkUQ1DIjgi772Lis1D6gHYdMmmlDk8mQZIQy9Cfc+CtuXCjiVnDn35i2s9DqgXAP59zLzT1BzKjSjvNl5ZaWV1bX8uuFjc2t7R17d6+lRCIxaWLBhOwESBFGI9LUVDPSiSVBPGCkHYxqU799T6SiIrrV45h4HA0iGlKMtJF8+xSe9QQnA+RXslptwBOY8dq83tUaflqpTny76JScGeBf4makCDLUffuz1xc44STSmCGluq4Tay9FUlPMyKTQSxSJER6hAekaGiFOlJfOrprAI6P0YSikeZGGM/XnRIq4UmMemE6O9FAtelPxP6+b6PDKS2kUJ5pEeL4oTBjUAk4jgn0qCdZsbAjCkpq/QjxEEmFtgiyYENzFk/+S1nnJdUruzUWxXM3iyIMDcAiOgQsuQRlcgzpoAgwewBN4Aa/Wo/VsvVnv89aclc3sg1+wPr4BXjWdsw==</latexit>

= 0
<latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit>

+2SCD RACBD + 2 ! C SC ;( AB )
<latexit sha1_base64="mluNAUpjr5Ah3TJJZ6a9mW2eoQ4=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiVQkmKoOCmbbpwWa19QB9hMp22QycPZiZCCfkDN/6KGxeKuHXrzr9x2mahrQcuHM65l3vvcQJGhTSMb21ldW19YzO1ld7e2d3b1w8OG8IPOSZ17DOftxwkCKMeqUsqGWkFnCDXYaTpjK2p33wgXFDfu5eTgHRdNPTogGIklWTrZ7lCrRdZlfjOjkpWuRLnYKHju2SIelbNjqzrbKl8HkNbzxh5Ywa4TMyEZECCqq1/dfo+Dl3iScyQEG3TCGQ3QlxSzEic7oSCBAiP0ZC0FfWQS0Q3mv0Tw1Ol9OHA56o8CWfq74kIuUJMXEd1ukiOxKI3Ff/z2qEcXHUj6gWhJB6eLxqEDEofTsOBfcoJlmyiCMKcqlshHiGOsFQRplUI5uLLy6RRyJtG3ry9yBTLSRwpcAxOQBaY4BIUwQ2ogjrA4BE8g1fwpj1pL9q79jFvXdGSmSPwB9rnD+SWmgY=</latexit><latexit sha1_base64="mluNAUpjr5Ah3TJJZ6a9mW2eoQ4=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiVQkmKoOCmbbpwWa19QB9hMp22QycPZiZCCfkDN/6KGxeKuHXrzr9x2mahrQcuHM65l3vvcQJGhTSMb21ldW19YzO1ld7e2d3b1w8OG8IPOSZ17DOftxwkCKMeqUsqGWkFnCDXYaTpjK2p33wgXFDfu5eTgHRdNPTogGIklWTrZ7lCrRdZlfjOjkpWuRLnYKHju2SIelbNjqzrbKl8HkNbzxh5Ywa4TMyEZECCqq1/dfo+Dl3iScyQEG3TCGQ3QlxSzEic7oSCBAiP0ZC0FfWQS0Q3mv0Tw1Ol9OHA56o8CWfq74kIuUJMXEd1ukiOxKI3Ff/z2qEcXHUj6gWhJB6eLxqEDEofTsOBfcoJlmyiCMKcqlshHiGOsFQRplUI5uLLy6RRyJtG3ry9yBTLSRwpcAxOQBaY4BIUwQ2ogjrA4BE8g1fwpj1pL9q79jFvXdGSmSPwB9rnD+SWmgY=</latexit><latexit sha1_base64="mluNAUpjr5Ah3TJJZ6a9mW2eoQ4=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiVQkmKoOCmbbpwWa19QB9hMp22QycPZiZCCfkDN/6KGxeKuHXrzr9x2mahrQcuHM65l3vvcQJGhTSMb21ldW19YzO1ld7e2d3b1w8OG8IPOSZ17DOftxwkCKMeqUsqGWkFnCDXYaTpjK2p33wgXFDfu5eTgHRdNPTogGIklWTrZ7lCrRdZlfjOjkpWuRLnYKHju2SIelbNjqzrbKl8HkNbzxh5Ywa4TMyEZECCqq1/dfo+Dl3iScyQEG3TCGQ3QlxSzEic7oSCBAiP0ZC0FfWQS0Q3mv0Tw1Ol9OHA56o8CWfq74kIuUJMXEd1ukiOxKI3Ff/z2qEcXHUj6gWhJB6eLxqEDEofTsOBfcoJlmyiCMKcqlshHiGOsFQRplUI5uLLy6RRyJtG3ry9yBTLSRwpcAxOQBaY4BIUwQ2ogjrA4BE8g1fwpj1pL9q79jFvXdGSmSPwB9rnD+SWmgY=</latexit><latexit sha1_base64="mluNAUpjr5Ah3TJJZ6a9mW2eoQ4=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiVQkmKoOCmbbpwWa19QB9hMp22QycPZiZCCfkDN/6KGxeKuHXrzr9x2mahrQcuHM65l3vvcQJGhTSMb21ldW19YzO1ld7e2d3b1w8OG8IPOSZ17DOftxwkCKMeqUsqGWkFnCDXYaTpjK2p33wgXFDfu5eTgHRdNPTogGIklWTrZ7lCrRdZlfjOjkpWuRLnYKHju2SIelbNjqzrbKl8HkNbzxh5Ywa4TMyEZECCqq1/dfo+Dl3iScyQEG3TCGQ3QlxSzEic7oSCBAiP0ZC0FfWQS0Q3mv0Tw1Ol9OHA56o8CWfq74kIuUJMXEd1ukiOxKI3Ff/z2qEcXHUj6gWhJB6eLxqEDEofTsOBfcoJlmyiCMKcqlshHiGOsFQRplUI5uLLy6RRyJtG3ry9yBTLSRwpcAxOQBaY4BIUwQ2ogjrA4BE8g1fwpj1pL9q79jFvXdGSmSPwB9rnD+SWmgY=</latexit>

! 2! (A SB )C
;C + 2SC (A ! B )

;C ! 2! C
;B SAC

<latexit sha1_base64="lwus4TNdtK/UkLGGlZsquwTKS64="></latexit><latexit sha1_base64="lwus4TNdtK/UkLGGlZsquwTKS64="></latexit><latexit sha1_base64="lwus4TNdtK/UkLGGlZsquwTKS64="></latexit><latexit sha1_base64="OG/RqWoM6FDpNk8DEkfjAADcTD8="></latexit>

Linear in             on the background of                  that satisfy the 
equation:!

Remark: This equation is exact. However since it is linear, it also 
features in linear perturbations of Near Horizon Geometry 
spacetimes.

SAB
<latexit sha1_base64="XRiGvcb/RMDa/ixIRHMTeFUvN7g=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lV0R9FjrxWNF+wHtUrJpto3NJkuSFcrS/+DFgyJe/T/e/Dem7R609cHA470ZZuaFieDGet43WlldW9/YLGwVt3d29/ZLB4dNo1JNWYMqoXQ7JIYJLlnDcitYO9GMxKFgrXB0M/VbT0wbruSDHScsiMlA8ohTYp3UvO9l17VJr1T2Kt4MeJn4OSlDjnqv9NXtK5rGTFoqiDEd30tskBFtORVsUuymhiWEjsiAdRyVJGYmyGbXTvCpU/o4UtqVtHim/p7ISGzMOA5dZ0zs0Cx6U/E/r5Pa6CrIuExSyySdL4pSga3C09dxn2tGrRg7Qqjm7lZMh0QTal1ARReCv/jyMmmeV3yv4t9dlKu1PI4CHMMJnIEPl1CFW6hDAyg8wjO8whtS6AW9o4956wrKZ47gD9DnDzqhjuM=</latexit><latexit sha1_base64="XRiGvcb/RMDa/ixIRHMTeFUvN7g=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lV0R9FjrxWNF+wHtUrJpto3NJkuSFcrS/+DFgyJe/T/e/Dem7R609cHA470ZZuaFieDGet43WlldW9/YLGwVt3d29/ZLB4dNo1JNWYMqoXQ7JIYJLlnDcitYO9GMxKFgrXB0M/VbT0wbruSDHScsiMlA8ohTYp3UvO9l17VJr1T2Kt4MeJn4OSlDjnqv9NXtK5rGTFoqiDEd30tskBFtORVsUuymhiWEjsiAdRyVJGYmyGbXTvCpU/o4UtqVtHim/p7ISGzMOA5dZ0zs0Cx6U/E/r5Pa6CrIuExSyySdL4pSga3C09dxn2tGrRg7Qqjm7lZMh0QTal1ARReCv/jyMmmeV3yv4t9dlKu1PI4CHMMJnIEPl1CFW6hDAyg8wjO8whtS6AW9o4956wrKZ47gD9DnDzqhjuM=</latexit><latexit sha1_base64="XRiGvcb/RMDa/ixIRHMTeFUvN7g=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lV0R9FjrxWNF+wHtUrJpto3NJkuSFcrS/+DFgyJe/T/e/Dem7R609cHA470ZZuaFieDGet43WlldW9/YLGwVt3d29/ZLB4dNo1JNWYMqoXQ7JIYJLlnDcitYO9GMxKFgrXB0M/VbT0wbruSDHScsiMlA8ohTYp3UvO9l17VJr1T2Kt4MeJn4OSlDjnqv9NXtK5rGTFoqiDEd30tskBFtORVsUuymhiWEjsiAdRyVJGYmyGbXTvCpU/o4UtqVtHim/p7ISGzMOA5dZ0zs0Cx6U/E/r5Pa6CrIuExSyySdL4pSga3C09dxn2tGrRg7Qqjm7lZMh0QTal1ARReCv/jyMmmeV3yv4t9dlKu1PI4CHMMJnIEPl1CFW6hDAyg8wjO8whtS6AW9o4956wrKZ47gD9DnDzqhjuM=</latexit><latexit sha1_base64="XRiGvcb/RMDa/ixIRHMTeFUvN7g=">AAAB7XicbVBNSwMxEJ34WetX1aOXYBE8lV0R9FjrxWNF+wHtUrJpto3NJkuSFcrS/+DFgyJe/T/e/Dem7R609cHA470ZZuaFieDGet43WlldW9/YLGwVt3d29/ZLB4dNo1JNWYMqoXQ7JIYJLlnDcitYO9GMxKFgrXB0M/VbT0wbruSDHScsiMlA8ohTYp3UvO9l17VJr1T2Kt4MeJn4OSlDjnqv9NXtK5rGTFoqiDEd30tskBFtORVsUuymhiWEjsiAdRyVJGYmyGbXTvCpU/o4UtqVtHim/p7ISGzMOA5dZ0zs0Cx6U/E/r5Pa6CrIuExSyySdL4pSga3C09dxn2tGrRg7Qqjm7lZMh0QTal1ARReCv/jyMmmeV3yv4t9dlKu1PI4CHMMJnIEPl1CFW6hDAyg8wjO8whtS6AW9o4956wrKZ47gD9DnDzqhjuM=</latexit>

! A , gAB
<latexit sha1_base64="rrXStFRchpGlebSie7lmYSG2eic=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwISURQZdt3bisYB/QhjCZTtKh8wgzk0IJ/RM3LhRx65+482+ctllo64ELh3Pu5d57opRRbTzv2yltbG5t75R3K3v7B4dH7vFJR8tMYdLGkknVi5AmjArSNtQw0ksVQTxipBuN7+d+d0KUplI8mWlKAo4SQWOKkbFS6LoDyUmCwsYVTMK80ZyFbtWreQvAdeIXpAoKtEL3azCUOONEGMyQ1n3fS02QI2UoZmRWGWSapAiPUUL6lgrEiQ7yxeUzeGGVIYylsiUMXKi/J3LEtZ7yyHZyZEZ61ZuL/3n9zMR3QU5Fmhki8HJRnDFoJJzHAIdUEWzY1BKEFbW3QjxCCmFjw6rYEPzVl9dJ57rmezX/8aZabxZxlMEZOAeXwAe3oA4eQAu0AQYT8AxewZuTOy/Ou/OxbC05xcwp+APn8wdvQZLd</latexit><latexit sha1_base64="rrXStFRchpGlebSie7lmYSG2eic=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwISURQZdt3bisYB/QhjCZTtKh8wgzk0IJ/RM3LhRx65+482+ctllo64ELh3Pu5d57opRRbTzv2yltbG5t75R3K3v7B4dH7vFJR8tMYdLGkknVi5AmjArSNtQw0ksVQTxipBuN7+d+d0KUplI8mWlKAo4SQWOKkbFS6LoDyUmCwsYVTMK80ZyFbtWreQvAdeIXpAoKtEL3azCUOONEGMyQ1n3fS02QI2UoZmRWGWSapAiPUUL6lgrEiQ7yxeUzeGGVIYylsiUMXKi/J3LEtZ7yyHZyZEZ61ZuL/3n9zMR3QU5Fmhki8HJRnDFoJJzHAIdUEWzY1BKEFbW3QjxCCmFjw6rYEPzVl9dJ57rmezX/8aZabxZxlMEZOAeXwAe3oA4eQAu0AQYT8AxewZuTOy/Ou/OxbC05xcwp+APn8wdvQZLd</latexit><latexit sha1_base64="rrXStFRchpGlebSie7lmYSG2eic=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwISURQZdt3bisYB/QhjCZTtKh8wgzk0IJ/RM3LhRx65+482+ctllo64ELh3Pu5d57opRRbTzv2yltbG5t75R3K3v7B4dH7vFJR8tMYdLGkknVi5AmjArSNtQw0ksVQTxipBuN7+d+d0KUplI8mWlKAo4SQWOKkbFS6LoDyUmCwsYVTMK80ZyFbtWreQvAdeIXpAoKtEL3azCUOONEGMyQ1n3fS02QI2UoZmRWGWSapAiPUUL6lgrEiQ7yxeUzeGGVIYylsiUMXKi/J3LEtZ7yyHZyZEZ61ZuL/3n9zMR3QU5Fmhki8HJRnDFoJJzHAIdUEWzY1BKEFbW3QjxCCmFjw6rYEPzVl9dJ57rmezX/8aZabxZxlMEZOAeXwAe3oA4eQAu0AQYT8AxewZuTOy/Ou/OxbC05xcwp+APn8wdvQZLd</latexit><latexit sha1_base64="rrXStFRchpGlebSie7lmYSG2eic=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwISURQZdt3bisYB/QhjCZTtKh8wgzk0IJ/RM3LhRx65+482+ctllo64ELh3Pu5d57opRRbTzv2yltbG5t75R3K3v7B4dH7vFJR8tMYdLGkknVi5AmjArSNtQw0ksVQTxipBuN7+d+d0KUplI8mWlKAo4SQWOKkbFS6LoDyUmCwsYVTMK80ZyFbtWreQvAdeIXpAoKtEL3azCUOONEGMyQ1n3fS02QI2UoZmRWGWSapAiPUUL6lgrEiQ7yxeUzeGGVIYylsiUMXKi/J3LEtZ7yyHZyZEZ61ZuL/3n9zMR3QU5Fmhki8HJRnDFoJJzHAIdUEWzY1BKEFbW3QjxCCmFjw6rYEPzVl9dJ57rmezX/8aZabxZxlMEZOAeXwAe3oA4eQAu0AQYT8AxewZuTOy/Ou/OxbC05xcwp+APn8wdvQZLd</latexit>

( n ) ! (A ! B ) + ! A ! B "
1
2

(n ) RAB +
1
n

! gAB = 0
<latexit sha1_base64="d+zcMvfwj8AxEv1CBwgNw7d03cI="></latexit><latexit sha1_base64="d+zcMvfwj8AxEv1CBwgNw7d03cI="></latexit><latexit sha1_base64="d+zcMvfwj8AxEv1CBwgNw7d03cI="></latexit><latexit sha1_base64="GRZCEDcPWsQUJy5qgmsGHNUX2eg="></latexit>
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The Near Horizon Geometry spacetime

gµ! dxµ dx! :=

Given      dimensional  manifold         endowed  with                          such  thatn
<latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit><latexit sha1_base64="IqW2N36QktBwntGQavLhE1DLrrE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipKQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/XEYzy</latexit>

gAB , ! A
<latexit sha1_base64="FD+Wstlt5ZGOjT+1Ce6XF96vdYg=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwISURQZdt3bisYB/QhjCZTtKh8wgzk0IJ/RM3LhRx65+482+ctllo64ELh3Pu5d57opRRbTzv2yltbG5t75R3K3v7B4dH7vFJR8tMYdLGkknVi5AmjArSNtQw0ksVQTxipBuN7+d+d0KUplI8mWlKAo4SQWOKkbFS6LpJmDeasys4kJwkKGyEbtWreQvAdeIXpAoKtEL3azCUOONEGMyQ1n3fS02QI2UoZmRWGWSapAiPUUL6lgrEiQ7yxeUzeGGVIYylsiUMXKi/J3LEtZ7yyHZyZEZ61ZuL/3n9zMR3QU5Fmhki8HJRnDFoJJzHAIdUEWzY1BKEFbW3QjxCCmFjw6rYEPzVl9dJ57rmezX/8aZabxZxlMEZOAeXwAe3oA4eQAu0AQYT8AxewZuTOy/Ou/OxbC05xcwp+APn8wduO5Ld</latexit><latexit sha1_base64="FD+Wstlt5ZGOjT+1Ce6XF96vdYg=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwISURQZdt3bisYB/QhjCZTtKh8wgzk0IJ/RM3LhRx65+482+ctllo64ELh3Pu5d57opRRbTzv2yltbG5t75R3K3v7B4dH7vFJR8tMYdLGkknVi5AmjArSNtQw0ksVQTxipBuN7+d+d0KUplI8mWlKAo4SQWOKkbFS6LpJmDeasys4kJwkKGyEbtWreQvAdeIXpAoKtEL3azCUOONEGMyQ1n3fS02QI2UoZmRWGWSapAiPUUL6lgrEiQ7yxeUzeGGVIYylsiUMXKi/J3LEtZ7yyHZyZEZ61ZuL/3n9zMR3QU5Fmhki8HJRnDFoJJzHAIdUEWzY1BKEFbW3QjxCCmFjw6rYEPzVl9dJ57rmezX/8aZabxZxlMEZOAeXwAe3oA4eQAu0AQYT8AxewZuTOy/Ou/OxbC05xcwp+APn8wduO5Ld</latexit><latexit sha1_base64="FD+Wstlt5ZGOjT+1Ce6XF96vdYg=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwISURQZdt3bisYB/QhjCZTtKh8wgzk0IJ/RM3LhRx65+482+ctllo64ELh3Pu5d57opRRbTzv2yltbG5t75R3K3v7B4dH7vFJR8tMYdLGkknVi5AmjArSNtQw0ksVQTxipBuN7+d+d0KUplI8mWlKAo4SQWOKkbFS6LpJmDeasys4kJwkKGyEbtWreQvAdeIXpAoKtEL3azCUOONEGMyQ1n3fS02QI2UoZmRWGWSapAiPUUL6lgrEiQ7yxeUzeGGVIYylsiUMXKi/J3LEtZ7yyHZyZEZ61ZuL/3n9zMR3QU5Fmhki8HJRnDFoJJzHAIdUEWzY1BKEFbW3QjxCCmFjw6rYEPzVl9dJ57rmezX/8aZabxZxlMEZOAeXwAe3oA4eQAu0AQYT8AxewZuTOy/Ou/OxbC05xcwp+APn8wduO5Ld</latexit><latexit sha1_base64="FD+Wstlt5ZGOjT+1Ce6XF96vdYg=">AAAB+XicbVDLSsNAFJ3UV62vqEs3g0VwISURQZdt3bisYB/QhjCZTtKh8wgzk0IJ/RM3LhRx65+482+ctllo64ELh3Pu5d57opRRbTzv2yltbG5t75R3K3v7B4dH7vFJR8tMYdLGkknVi5AmjArSNtQw0ksVQTxipBuN7+d+d0KUplI8mWlKAo4SQWOKkbFS6LpJmDeasys4kJwkKGyEbtWreQvAdeIXpAoKtEL3azCUOONEGMyQ1n3fS02QI2UoZmRWGWSapAiPUUL6lgrEiQ7yxeUzeGGVIYylsiUMXKi/J3LEtZ7yyHZyZEZ61ZuL/3n9zMR3QU5Fmhki8HJRnDFoJJzHAIdUEWzY1BKEFbW3QjxCCmFjw6rYEPzVl9dJ57rmezX/8aZabxZxlMEZOAeXwAe3oA4eQAu0AQYT8AxewZuTOy/Ou/OxbC05xcwp+APn8wduO5Ld</latexit>

( n ) ! (A ! B ) + ! A ! B "
1
2

(n ) RAB
<latexit sha1_base64="l+WoOYSCLzknskRdbP2cJJk4PMg="></latexit><latexit sha1_base64="l+WoOYSCLzknskRdbP2cJJk4PMg="></latexit><latexit sha1_base64="l+WoOYSCLzknskRdbP2cJJk4PMg="></latexit><latexit sha1_base64="l+WoOYSCLzknskRdbP2cJJk4PMg="></latexit>

= 0
<latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit>

DeÞne on

gAB dxA dxB !
<latexit sha1_base64="/XHbVoWRcJGPjeWvUs8/3IdN9IU=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBjSURQZdt3bisYB/QxjCZTNqhkwczE7XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89XsKZVJb1bRRWVtfWN4qbpa3tnd09s7zflnEqCG2RmMei62FJOYtoSzHFaTcRFIcepx1vdDX1O/dUSBZHt2qcUCfEg4gFjGClJdcsD9ys3pj4j3d1XQ10ilyzYlWtGdAysXNSgRxN1/zq+zFJQxopwrGUPdtKlJNhoRjhdFLqp5ImmIzwgPY0jXBIpZPNTp+gY634KIiFrkihmfp7IsOhlOPQ050hVkO56E3F/7xeqoJLJ2NRkioakfmiIOVIxWiaA/KZoETxsSaYCKZvRWSIBSZKp1XSIdiLLy+T9lnVtqr2zXml1sjjKMIhHMEJ2HABNbiGJrSAwAM8wyu8GU/Gi/FufMxbC0Y+cwB/YHz+ALjmkvo=</latexit><latexit sha1_base64="/XHbVoWRcJGPjeWvUs8/3IdN9IU=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBjSURQZdt3bisYB/QxjCZTNqhkwczE7XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89XsKZVJb1bRRWVtfWN4qbpa3tnd09s7zflnEqCG2RmMei62FJOYtoSzHFaTcRFIcepx1vdDX1O/dUSBZHt2qcUCfEg4gFjGClJdcsD9ys3pj4j3d1XQ10ilyzYlWtGdAysXNSgRxN1/zq+zFJQxopwrGUPdtKlJNhoRjhdFLqp5ImmIzwgPY0jXBIpZPNTp+gY634KIiFrkihmfp7IsOhlOPQ050hVkO56E3F/7xeqoJLJ2NRkioakfmiIOVIxWiaA/KZoETxsSaYCKZvRWSIBSZKp1XSIdiLLy+T9lnVtqr2zXml1sjjKMIhHMEJ2HABNbiGJrSAwAM8wyu8GU/Gi/FufMxbC0Y+cwB/YHz+ALjmkvo=</latexit><latexit sha1_base64="/XHbVoWRcJGPjeWvUs8/3IdN9IU=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBjSURQZdt3bisYB/QxjCZTNqhkwczE7XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89XsKZVJb1bRRWVtfWN4qbpa3tnd09s7zflnEqCG2RmMei62FJOYtoSzHFaTcRFIcepx1vdDX1O/dUSBZHt2qcUCfEg4gFjGClJdcsD9ys3pj4j3d1XQ10ilyzYlWtGdAysXNSgRxN1/zq+zFJQxopwrGUPdtKlJNhoRjhdFLqp5ImmIzwgPY0jXBIpZPNTp+gY634KIiFrkihmfp7IsOhlOPQ050hVkO56E3F/7xeqoJLJ2NRkioakfmiIOVIxWiaA/KZoETxsSaYCKZvRWSIBSZKp1XSIdiLLy+T9lnVtqr2zXml1sjjKMIhHMEJ2HABNbiGJrSAwAM8wyu8GU/Gi/FufMxbC0Y+cwB/YHz+ALjmkvo=</latexit><latexit sha1_base64="/XHbVoWRcJGPjeWvUs8/3IdN9IU=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBjSURQZdt3bisYB/QxjCZTNqhkwczE7XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89XsKZVJb1bRRWVtfWN4qbpa3tnd09s7zflnEqCG2RmMei62FJOYtoSzHFaTcRFIcepx1vdDX1O/dUSBZHt2qcUCfEg4gFjGClJdcsD9ys3pj4j3d1XQ10ilyzYlWtGdAysXNSgRxN1/zq+zFJQxopwrGUPdtKlJNhoRjhdFLqp5ImmIzwgPY0jXBIpZPNTp+gY634KIiFrkihmfp7IsOhlOPQ050hVkO56E3F/7xeqoJLJ2NRkioakfmiIOVIxWiaA/KZoETxsSaYCKZvRWSIBSZKp1XSIdiLLy+T9lnVtqr2zXml1sjjKMIhHMEJ2HABNbiGJrSAwAM8wyu8GU/Gi/FufMxbC0Y+cwB/YHz+ALjmkvo=</latexit>

Then
(n +2) Gµ! + ! gµ ! = 0

<latexit sha1_base64="H3wD9iLrh5ytL1vpmgK3JpvTHEQ=">AAACEnicbVC7SgNBFJ2Nrxhfq5Y2g0FICITdIGgjBC20sIhgHpCNYXYySYbMzi7zEMKy32Djr9hYKGJrZeffOEkW0cQDFw7n3Dtz7/EjRqVynC8rs7S8srqWXc9tbG5t79i7ew0ZaoFJHYcsFC0fScIoJ3VFFSOtSBAU+Iw0/dHFxG/eEyFpyG/VOCKdAA047VOMlJG6djFO7uICL1WKyWU39gLtcZ2UvGvzQg/BwY905nTtvFN2poCLxE1JHqSode1PrxdiHRCuMENStl0nUp0YCUUxI0nO05JECI/QgLQN5SggshNPT0rgkVF6sB8KU1zBqfp7IkaBlOPAN50BUkM5703E/7y2Vv3TTkx5pBXhePZRXzOoQjjJB/aoIFixsSEIC2p2hXiIBMLKpJgzIbjzJy+SRqXsOmX35jhfPU/jyIIDcAgKwAUnoAquQA3UAQYP4Am8gFfr0Xq23qz3WWvGSmf2wR9YH99+t51a</latexit><latexit sha1_base64="H3wD9iLrh5ytL1vpmgK3JpvTHEQ=">AAACEnicbVC7SgNBFJ2Nrxhfq5Y2g0FICITdIGgjBC20sIhgHpCNYXYySYbMzi7zEMKy32Djr9hYKGJrZeffOEkW0cQDFw7n3Dtz7/EjRqVynC8rs7S8srqWXc9tbG5t79i7ew0ZaoFJHYcsFC0fScIoJ3VFFSOtSBAU+Iw0/dHFxG/eEyFpyG/VOCKdAA047VOMlJG6djFO7uICL1WKyWU39gLtcZ2UvGvzQg/BwY905nTtvFN2poCLxE1JHqSode1PrxdiHRCuMENStl0nUp0YCUUxI0nO05JECI/QgLQN5SggshNPT0rgkVF6sB8KU1zBqfp7IkaBlOPAN50BUkM5703E/7y2Vv3TTkx5pBXhePZRXzOoQjjJB/aoIFixsSEIC2p2hXiIBMLKpJgzIbjzJy+SRqXsOmX35jhfPU/jyIIDcAgKwAUnoAquQA3UAQYP4Am8gFfr0Xq23qz3WWvGSmf2wR9YH99+t51a</latexit><latexit sha1_base64="H3wD9iLrh5ytL1vpmgK3JpvTHEQ=">AAACEnicbVC7SgNBFJ2Nrxhfq5Y2g0FICITdIGgjBC20sIhgHpCNYXYySYbMzi7zEMKy32Djr9hYKGJrZeffOEkW0cQDFw7n3Dtz7/EjRqVynC8rs7S8srqWXc9tbG5t79i7ew0ZaoFJHYcsFC0fScIoJ3VFFSOtSBAU+Iw0/dHFxG/eEyFpyG/VOCKdAA047VOMlJG6djFO7uICL1WKyWU39gLtcZ2UvGvzQg/BwY905nTtvFN2poCLxE1JHqSode1PrxdiHRCuMENStl0nUp0YCUUxI0nO05JECI/QgLQN5SggshNPT0rgkVF6sB8KU1zBqfp7IkaBlOPAN50BUkM5703E/7y2Vv3TTkx5pBXhePZRXzOoQjjJB/aoIFixsSEIC2p2hXiIBMLKpJgzIbjzJy+SRqXsOmX35jhfPU/jyIIDcAgKwAUnoAquQA3UAQYP4Am8gFfr0Xq23qz3WWvGSmf2wR9YH99+t51a</latexit><latexit sha1_base64="H3wD9iLrh5ytL1vpmgK3JpvTHEQ=">AAACEnicbVC7SgNBFJ2Nrxhfq5Y2g0FICITdIGgjBC20sIhgHpCNYXYySYbMzi7zEMKy32Djr9hYKGJrZeffOEkW0cQDFw7n3Dtz7/EjRqVynC8rs7S8srqWXc9tbG5t79i7ew0ZaoFJHYcsFC0fScIoJ3VFFSOtSBAU+Iw0/dHFxG/eEyFpyG/VOCKdAA047VOMlJG6djFO7uICL1WKyWU39gLtcZ2UvGvzQg/BwY905nTtvFN2poCLxE1JHqSode1PrxdiHRCuMENStl0nUp0YCUUxI0nO05JECI/QgLQN5SggshNPT0rgkVF6sB8KU1zBqfp7IkaBlOPAN50BUkM5703E/7y2Vv3TTkx5pBXhePZRXzOoQjjJB/aoIFixsSEIC2p2hXiIBMLKpJgzIbjzJy+SRqXsOmX35jhfPU/jyIIDcAgKwAUnoAquQA3UAQYP4Am8gFfr0Xq23qz3WWvGSmf2wR9YH99+t51a</latexit>

and is an extremal Killing horizon.H =
<latexit sha1_base64="Q1kU7ohdtqPEf6hIaCX8XNB1ePU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9NJjFfsBbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBorPdRv+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NLp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7fJgCtkRkwsoUxxeythI6ooMzackg3BW355lbQuqp5b9e4vK7XbPI4inMApnIMHV1CDOjSgCQxCeIZXeHPGzovz7nwsWgtOPnMMf+B8/gAfKI0T</latexit><latexit sha1_base64="Q1kU7ohdtqPEf6hIaCX8XNB1ePU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9NJjFfsBbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBorPdRv+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NLp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7fJgCtkRkwsoUxxeythI6ooMzackg3BW355lbQuqp5b9e4vK7XbPI4inMApnIMHV1CDOjSgCQxCeIZXeHPGzovz7nwsWgtOPnMMf+B8/gAfKI0T</latexit><latexit sha1_base64="Q1kU7ohdtqPEf6hIaCX8XNB1ePU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9NJjFfsBbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBorPdRv+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NLp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7fJgCtkRkwsoUxxeythI6ooMzackg3BW355lbQuqp5b9e4vK7XbPI4inMApnIMHV1CDOjSgCQxCeIZXeHPGzovz7nwsWgtOPnMMf+B8/gAfKI0T</latexit><latexit sha1_base64="Q1kU7ohdtqPEf6hIaCX8XNB1ePU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9NJjFfsBbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfy0UwS9CM6lDzkjBorPdRv+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NLp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7fJgCtkRkwsoUxxeythI6ooMzackg3BW355lbQuqp5b9e4vK7XbPI4inMApnIMHV1CDOjSgCQxCeIZXeHPGzovz7nwsWgtOPnMMf+B8/gAfKI0T</latexit>

+
1
n

! gAB
<latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit><latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit><latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit><latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit>

2du
!
dv ! 2v! A dxA !

1
2

v2
"

(n ) " A ! A + 2 ! A ! A +
2
n

!
#

du
$

<latexit sha1_base64="yKJ9jqckjjVDS6tcgVUhp49GFTg="></latexit><latexit sha1_base64="yKJ9jqckjjVDS6tcgVUhp49GFTg="></latexit><latexit sha1_base64="yKJ9jqckjjVDS6tcgVUhp49GFTg="></latexit><latexit sha1_base64="yKJ9jqckjjVDS6tcgVUhp49GFTg="></latexit>

S ! R ! R
<latexit sha1_base64="jLObM9MlBCO2/J4/nsxikMEH6NQ=">AAACCnicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChbE8+pCaqHJcp7XqOJF9g1RFnVn4FRYGEGLlC9j4G5w2A7QcydLxOffq3nuCRHANjvNtlZaWV1bXyuuVjc2t7R17d6+l41RR1qSxiFUnIJoJLlkTOAjWSRQjUSBYOxhd5X77gSnNY3kP44T5ERlIHnJKwEg9+/DOAx4x7UUEhkGQ3U7m/z276tScKfAicQtSRQUaPfvL68c0jZgEKojWXddJwM+IAk4Fm1S8VLOE0BEZsK6hkphxfjY9ZYKPjdLHYazMk4Cn6u+OjERaj6PAVOYb6nkvF//zuimEF37GZZICk3Q2KEwFhhjnueA+V4yCGBtCqOJmV0yHRBEKJr2KCcGdP3mRtE5rrlNzb86q9csijjI6QEfoBLnoHNXRNWqgJqLoET2jV/RmPVkv1rv1MSstWUXPPvoD6/MHigSbbA==</latexit><latexit sha1_base64="jLObM9MlBCO2/J4/nsxikMEH6NQ=">AAACCnicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChbE8+pCaqHJcp7XqOJF9g1RFnVn4FRYGEGLlC9j4G5w2A7QcydLxOffq3nuCRHANjvNtlZaWV1bXyuuVjc2t7R17d6+l41RR1qSxiFUnIJoJLlkTOAjWSRQjUSBYOxhd5X77gSnNY3kP44T5ERlIHnJKwEg9+/DOAx4x7UUEhkGQ3U7m/z276tScKfAicQtSRQUaPfvL68c0jZgEKojWXddJwM+IAk4Fm1S8VLOE0BEZsK6hkphxfjY9ZYKPjdLHYazMk4Cn6u+OjERaj6PAVOYb6nkvF//zuimEF37GZZICk3Q2KEwFhhjnueA+V4yCGBtCqOJmV0yHRBEKJr2KCcGdP3mRtE5rrlNzb86q9csijjI6QEfoBLnoHNXRNWqgJqLoET2jV/RmPVkv1rv1MSstWUXPPvoD6/MHigSbbA==</latexit><latexit sha1_base64="jLObM9MlBCO2/J4/nsxikMEH6NQ=">AAACCnicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChbE8+pCaqHJcp7XqOJF9g1RFnVn4FRYGEGLlC9j4G5w2A7QcydLxOffq3nuCRHANjvNtlZaWV1bXyuuVjc2t7R17d6+l41RR1qSxiFUnIJoJLlkTOAjWSRQjUSBYOxhd5X77gSnNY3kP44T5ERlIHnJKwEg9+/DOAx4x7UUEhkGQ3U7m/z276tScKfAicQtSRQUaPfvL68c0jZgEKojWXddJwM+IAk4Fm1S8VLOE0BEZsK6hkphxfjY9ZYKPjdLHYazMk4Cn6u+OjERaj6PAVOYb6nkvF//zuimEF37GZZICk3Q2KEwFhhjnueA+V4yCGBtCqOJmV0yHRBEKJr2KCcGdP3mRtE5rrlNzb86q9csijjI6QEfoBLnoHNXRNWqgJqLoET2jV/RmPVkv1rv1MSstWUXPPvoD6/MHigSbbA==</latexit><latexit sha1_base64="jLObM9MlBCO2/J4/nsxikMEH6NQ=">AAACCnicbVC7TsMwFHXKq5RXgJHFUCExVQlCgrGChbE8+pCaqHJcp7XqOJF9g1RFnVn4FRYGEGLlC9j4G5w2A7QcydLxOffq3nuCRHANjvNtlZaWV1bXyuuVjc2t7R17d6+l41RR1qSxiFUnIJoJLlkTOAjWSRQjUSBYOxhd5X77gSnNY3kP44T5ERlIHnJKwEg9+/DOAx4x7UUEhkGQ3U7m/z276tScKfAicQtSRQUaPfvL68c0jZgEKojWXddJwM+IAk4Fm1S8VLOE0BEZsK6hkphxfjY9ZYKPjdLHYazMk4Cn6u+OjERaj6PAVOYb6nkvF//zuimEF37GZZICk3Q2KEwFhhjnueA+V4yCGBtCqOJmV0yHRBEKJr2KCcGdP3mRtE5rrlNzb86q9csijjI6QEfoBLnoHNXRNWqgJqLoET2jV/RmPVkv1rv1MSstWUXPPvoD6/MHigSbbA==</latexit>

S ! R ! { v = 0 }
<latexit sha1_base64="dqSEzv3/kqZTeFjkV/4nm4Idk+M=">AAACCHicbVDLSsNAFL2pr1pfUZcuHCyCq5KIoBuh6MZlffQBTSiT6aQdOnkwMymUkKUbf8WNC0Xc+gnu/BsnbRbaeuDC4Zx7ufceL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vdJ377TEVkkXhg5rE1A3wIGQ+I1hpqWce3juKBVQiJ8Bq6HnpXTYTnHR8aTlZz6xaNWsKtEjsglShQKNnfjn9iCQBDRXhWMqubcXKTbFQjHCaVZxE0hiTER7QrqYh1rvcdPpIho610kd+JHSFCk3V3xMpDqScBJ7uzM+V814u/ud1E+VfuCkL40TRkMwW+QlHKkJ5KqjPBCWKTzTBRDB9KyJDLDBROruKDsGef3mRtE5rtlWzb8+q9asijjIcwBGcgA3nUIcbaEATCDzCM7zCm/FkvBjvxsestWQUM/vwB8bnDwfDmfc=</latexit><latexit sha1_base64="dqSEzv3/kqZTeFjkV/4nm4Idk+M=">AAACCHicbVDLSsNAFL2pr1pfUZcuHCyCq5KIoBuh6MZlffQBTSiT6aQdOnkwMymUkKUbf8WNC0Xc+gnu/BsnbRbaeuDC4Zx7ufceL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vdJ377TEVkkXhg5rE1A3wIGQ+I1hpqWce3juKBVQiJ8Bq6HnpXTYTnHR8aTlZz6xaNWsKtEjsglShQKNnfjn9iCQBDRXhWMqubcXKTbFQjHCaVZxE0hiTER7QrqYh1rvcdPpIho610kd+JHSFCk3V3xMpDqScBJ7uzM+V814u/ud1E+VfuCkL40TRkMwW+QlHKkJ5KqjPBCWKTzTBRDB9KyJDLDBROruKDsGef3mRtE5rtlWzb8+q9asijjIcwBGcgA3nUIcbaEATCDzCM7zCm/FkvBjvxsestWQUM/vwB8bnDwfDmfc=</latexit><latexit sha1_base64="dqSEzv3/kqZTeFjkV/4nm4Idk+M=">AAACCHicbVDLSsNAFL2pr1pfUZcuHCyCq5KIoBuh6MZlffQBTSiT6aQdOnkwMymUkKUbf8WNC0Xc+gnu/BsnbRbaeuDC4Zx7ufceL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vdJ377TEVkkXhg5rE1A3wIGQ+I1hpqWce3juKBVQiJ8Bq6HnpXTYTnHR8aTlZz6xaNWsKtEjsglShQKNnfjn9iCQBDRXhWMqubcXKTbFQjHCaVZxE0hiTER7QrqYh1rvcdPpIho610kd+JHSFCk3V3xMpDqScBJ7uzM+V814u/ud1E+VfuCkL40TRkMwW+QlHKkJ5KqjPBCWKTzTBRDB9KyJDLDBROruKDsGef3mRtE5rtlWzb8+q9asijjIcwBGcgA3nUIcbaEATCDzCM7zCm/FkvBjvxsestWQUM/vwB8bnDwfDmfc=</latexit><latexit sha1_base64="dqSEzv3/kqZTeFjkV/4nm4Idk+M=">AAACCHicbVDLSsNAFL2pr1pfUZcuHCyCq5KIoBuh6MZlffQBTSiT6aQdOnkwMymUkKUbf8WNC0Xc+gnu/BsnbRbaeuDC4Zx7ufceL+ZMKsv6NkpLyyura+X1ysbm1vaOubvXklEiCG2SiEei42FJOQtpUzHFaScWFAcep21vdJ377TEVkkXhg5rE1A3wIGQ+I1hpqWce3juKBVQiJ8Bq6HnpXTYTnHR8aTlZz6xaNWsKtEjsglShQKNnfjn9iCQBDRXhWMqubcXKTbFQjHCaVZxE0hiTER7QrqYh1rvcdPpIho610kd+JHSFCk3V3xMpDqScBJ7uzM+V814u/ud1E+VfuCkL40TRkMwW+QlHKkJ5KqjPBCWKTzTBRDB9KyJDLDBROruKDsGef3mRtE5rtlWzb8+q9asijjIcwBGcgA3nUIcbaEATCDzCM7zCm/FkvBjvxsestWQUM/vwB8bnDwfDmfc=</latexit>

S
<latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit>

Paw!owski, Lewandowski, Jezierski 2004,  Kunduri, J. Lucietti 2009,  Real  2003, Kundt 1961

K = v! v ! u! u , L = ! u
<latexit sha1_base64="hHu1BziQ5mSmtdgLJR7RALCqoIw="></latexit><latexit sha1_base64="hHu1BziQ5mSmtdgLJR7RALCqoIw="></latexit><latexit sha1_base64="hHu1BziQ5mSmtdgLJR7RALCqoIw="></latexit><latexit sha1_base64="hHu1BziQ5mSmtdgLJR7RALCqoIw="></latexit>
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Near Horizon Geometry 
in 4-dim 



- a compact 2d-manifold equipped with:

gAB dxA dxB
<latexit sha1_base64="5nErG46bJLWo9EMDqqC8xkp4gUk=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNbLx4r2A9o07LZbNqlm03Y3agl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5XsyZ0rb9bRXW1jc2t4rbpZ3dvf2D8uFRW0WJJLRFIh7JrocV5UzQlmaa024sKQ49Tjve5CbzOw9UKhaJez2NqRvikWABI1gbaTAapvXGzH8a1E01huWKXbXnQKvEyUkFcjSH5a++H5EkpEITjpXqOXas3RRLzQins1I/UTTGZIJHtGeowCFVbjq/eobOjOKjIJKmhEZz9fdEikOlpqFnOkOsx2rZy8T/vF6ig2s3ZSJONBVksShIONIRyiJAPpOUaD41BBPJzK2IjLHERJugSiYEZ/nlVdK+qDp21bm7rNQaeRxFOIFTOAcHrqAGt9CEFhCQ8Ayv8GY9Wi/Wu/WxaC1Y+cwx/IH1+QMcm5I+</latexit><latexit sha1_base64="5nErG46bJLWo9EMDqqC8xkp4gUk=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNbLx4r2A9o07LZbNqlm03Y3agl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5XsyZ0rb9bRXW1jc2t4rbpZ3dvf2D8uFRW0WJJLRFIh7JrocV5UzQlmaa024sKQ49Tjve5CbzOw9UKhaJez2NqRvikWABI1gbaTAapvXGzH8a1E01huWKXbXnQKvEyUkFcjSH5a++H5EkpEITjpXqOXas3RRLzQins1I/UTTGZIJHtGeowCFVbjq/eobOjOKjIJKmhEZz9fdEikOlpqFnOkOsx2rZy8T/vF6ig2s3ZSJONBVksShIONIRyiJAPpOUaD41BBPJzK2IjLHERJugSiYEZ/nlVdK+qDp21bm7rNQaeRxFOIFTOAcHrqAGt9CEFhCQ8Ayv8GY9Wi/Wu/WxaC1Y+cwx/IH1+QMcm5I+</latexit><latexit sha1_base64="5nErG46bJLWo9EMDqqC8xkp4gUk=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNbLx4r2A9o07LZbNqlm03Y3agl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5XsyZ0rb9bRXW1jc2t4rbpZ3dvf2D8uFRW0WJJLRFIh7JrocV5UzQlmaa024sKQ49Tjve5CbzOw9UKhaJez2NqRvikWABI1gbaTAapvXGzH8a1E01huWKXbXnQKvEyUkFcjSH5a++H5EkpEITjpXqOXas3RRLzQins1I/UTTGZIJHtGeowCFVbjq/eobOjOKjIJKmhEZz9fdEikOlpqFnOkOsx2rZy8T/vF6ig2s3ZSJONBVksShIONIRyiJAPpOUaD41BBPJzK2IjLHERJugSiYEZ/nlVdK+qDp21bm7rNQaeRxFOIFTOAcHrqAGt9CEFhCQ8Ayv8GY9Wi/Wu/WxaC1Y+cwx/IH1+QMcm5I+</latexit><latexit sha1_base64="5nErG46bJLWo9EMDqqC8xkp4gUk=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNbLx4r2A9o07LZbNqlm03Y3agl9H948aCIV/+LN/+NmzYHbX0w8Hhvhpl5XsyZ0rb9bRXW1jc2t4rbpZ3dvf2D8uFRW0WJJLRFIh7JrocV5UzQlmaa024sKQ49Tjve5CbzOw9UKhaJez2NqRvikWABI1gbaTAapvXGzH8a1E01huWKXbXnQKvEyUkFcjSH5a++H5EkpEITjpXqOXas3RRLzQins1I/UTTGZIJHtGeowCFVbjq/eobOjOKjIJKmhEZz9fdEikOlpqFnOkOsx2rZy8T/vF6ig2s3ZSJONBVksShIONIRyiJAPpOUaD41BBPJzK2IjLHERJugSiYEZ/nlVdK+qDp21bm7rNQaeRxFOIFTOAcHrqAGt9CEFhCQ8Ayv8GY9Wi/Wu/WxaC1Y+cwx/IH1+QMcm5I+</latexit>

-  a metric tensor, ! A dxA
<latexit sha1_base64="en86UIfodx/IwpWn5xEtwUuqHPE=">AAAB83icbVDLSsNAFL3xWeur6tJNsAiuSiKCLlvduKxgH9DEMplM2qHzCDMTsYT+hhsXirj1Z9z5N07bLLT1wIXDOfdy7z1Ryqg2nvftrKyurW9slrbK2zu7e/uVg8O2lpnCpIUlk6obIU0YFaRlqGGkmyqCeMRIJxrdTP3OI1GaSnFvxikJORoImlCMjJWCQHIyQP1G/PTQ6FeqXs2bwV0mfkGqUKDZr3wFscQZJ8JghrTu+V5qwhwpQzEjk3KQaZIiPEID0rNUIE50mM9unrinVondRCpbwrgz9fdEjrjWYx7ZTo7MUC96U/E/r5eZ5CrMqUgzQwSeL0oy5hrpTgNwY6oINmxsCcKK2ltdPEQKYWNjKtsQ/MWXl0n7vOZ7Nf/uolq/LuIowTGcwBn4cAl1uIUmtABDCs/wCm9O5rw4787HvHXFKWaO4A+czx+ywpFy</latexit><latexit sha1_base64="en86UIfodx/IwpWn5xEtwUuqHPE=">AAAB83icbVDLSsNAFL3xWeur6tJNsAiuSiKCLlvduKxgH9DEMplM2qHzCDMTsYT+hhsXirj1Z9z5N07bLLT1wIXDOfdy7z1Ryqg2nvftrKyurW9slrbK2zu7e/uVg8O2lpnCpIUlk6obIU0YFaRlqGGkmyqCeMRIJxrdTP3OI1GaSnFvxikJORoImlCMjJWCQHIyQP1G/PTQ6FeqXs2bwV0mfkGqUKDZr3wFscQZJ8JghrTu+V5qwhwpQzEjk3KQaZIiPEID0rNUIE50mM9unrinVondRCpbwrgz9fdEjrjWYx7ZTo7MUC96U/E/r5eZ5CrMqUgzQwSeL0oy5hrpTgNwY6oINmxsCcKK2ltdPEQKYWNjKtsQ/MWXl0n7vOZ7Nf/uolq/LuIowTGcwBn4cAl1uIUmtABDCs/wCm9O5rw4787HvHXFKWaO4A+czx+ywpFy</latexit><latexit sha1_base64="en86UIfodx/IwpWn5xEtwUuqHPE=">AAAB83icbVDLSsNAFL3xWeur6tJNsAiuSiKCLlvduKxgH9DEMplM2qHzCDMTsYT+hhsXirj1Z9z5N07bLLT1wIXDOfdy7z1Ryqg2nvftrKyurW9slrbK2zu7e/uVg8O2lpnCpIUlk6obIU0YFaRlqGGkmyqCeMRIJxrdTP3OI1GaSnFvxikJORoImlCMjJWCQHIyQP1G/PTQ6FeqXs2bwV0mfkGqUKDZr3wFscQZJ8JghrTu+V5qwhwpQzEjk3KQaZIiPEID0rNUIE50mM9unrinVondRCpbwrgz9fdEjrjWYx7ZTo7MUC96U/E/r5eZ5CrMqUgzQwSeL0oy5hrpTgNwY6oINmxsCcKK2ltdPEQKYWNjKtsQ/MWXl0n7vOZ7Nf/uolq/LuIowTGcwBn4cAl1uIUmtABDCs/wCm9O5rw4787HvHXFKWaO4A+czx+ywpFy</latexit><latexit sha1_base64="en86UIfodx/IwpWn5xEtwUuqHPE=">AAAB83icbVDLSsNAFL3xWeur6tJNsAiuSiKCLlvduKxgH9DEMplM2qHzCDMTsYT+hhsXirj1Z9z5N07bLLT1wIXDOfdy7z1Ryqg2nvftrKyurW9slrbK2zu7e/uVg8O2lpnCpIUlk6obIU0YFaRlqGGkmyqCeMRIJxrdTP3OI1GaSnFvxikJORoImlCMjJWCQHIyQP1G/PTQ6FeqXs2bwV0mfkGqUKDZr3wFscQZJ8JghrTu+V5qwhwpQzEjk3KQaZIiPEID0rNUIE50mM9unrinVondRCpbwrgz9fdEjrjWYx7ZTo7MUC96U/E/r5eZ5CrMqUgzQwSeL0oy5hrpTgNwY6oINmxsCcKK2ltdPEQKYWNjKtsQ/MWXl0n7vOZ7Nf/uolq/LuIowTGcwBn4cAl1uIUmtABDCs/wCm9O5rw4787HvHXFKWaO4A+czx+ywpFy</latexit>

-  a  1-form

! (A ! B ) + ! A ! B +
1
2

(! " K )gAB = 0

K
<latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit> -  the Gauss curvature

!
<latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8XNUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit><latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8XNUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit><latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8XNUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit><latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8XNUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit>

-  the cosmological constant

(2)
<latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit><latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit><latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit><latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit>

S
<latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit>

The Near Horizon Geometry equation in 4-dim
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The type D equation as an integrability condition

d! =: !gAB = mA ømB + ømA mB

! (A ! B ) + ! A ! B +
1
2

(! " K )gAB = 0

!
<latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit>

ømA ømB ! A ! B

!
K "

!
3

+ i "
" ! 1

3

= 0
<latexit sha1_base64="FCBDwrlCYuT+d81i/sRhUrME47o="></latexit><latexit sha1_base64="FCBDwrlCYuT+d81i/sRhUrME47o="></latexit><latexit sha1_base64="FCBDwrlCYuT+d81i/sRhUrME47o="></latexit><latexit sha1_base64="FCBDwrlCYuT+d81i/sRhUrME47o="></latexit>

Lemma. If is compact, then everywhere 

! 2 = K !
"
3

+ i# "= 0
<latexit sha1_base64="S27jZJBi6jwl5Hs306mV5b2RRj8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0UQpCWpgm4KRTeCghVsLTQhTCaTduhkEmYmQgn5Cjf+ihsXirgVd/6N08dCWw8MHM65hzv3+AmjUlnWt1FYWFxaXimultbWNza3zO2dtoxTgUkLxywWHR9JwignLUUVI51EEBT5jNz7g4uRf/9AhKQxv1PDhLgR6nEaUoyUljyz4jQl9WqwDq8qTigQzpxrnQ5Qnh3nR9S5iUgPQejwWNWh5Zllq2qNAeeJPSVlMEXTM7+cIMZpRLjCDEnZta1EuRkSimJG8pKTSpIgPEA90tWUo4hINxuflcMDrQQwjIV+XMGx+juRoUjKYeTryQipvpz1RuJ/XjdV4ZmbUZ6kinA8WRSmDKoYjjqCARUEKzbUBGFB9V8h7iNdjtJNlnQJ9uzJ86Rdq9pW1b49KTfOp3UUwR7YB4fABqegAS5BE7QABo/gGbyCN+PJeDHejY/JaMGYZnbBHxifPzwBnYY=</latexit><latexit sha1_base64="S27jZJBi6jwl5Hs306mV5b2RRj8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0UQpCWpgm4KRTeCghVsLTQhTCaTduhkEmYmQgn5Cjf+ihsXirgVd/6N08dCWw8MHM65hzv3+AmjUlnWt1FYWFxaXimultbWNza3zO2dtoxTgUkLxywWHR9JwignLUUVI51EEBT5jNz7g4uRf/9AhKQxv1PDhLgR6nEaUoyUljyz4jQl9WqwDq8qTigQzpxrnQ5Qnh3nR9S5iUgPQejwWNWh5Zllq2qNAeeJPSVlMEXTM7+cIMZpRLjCDEnZta1EuRkSimJG8pKTSpIgPEA90tWUo4hINxuflcMDrQQwjIV+XMGx+juRoUjKYeTryQipvpz1RuJ/XjdV4ZmbUZ6kinA8WRSmDKoYjjqCARUEKzbUBGFB9V8h7iNdjtJNlnQJ9uzJ86Rdq9pW1b49KTfOp3UUwR7YB4fABqegAS5BE7QABo/gGbyCN+PJeDHejY/JaMGYZnbBHxifPzwBnYY=</latexit><latexit sha1_base64="S27jZJBi6jwl5Hs306mV5b2RRj8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0UQpCWpgm4KRTeCghVsLTQhTCaTduhkEmYmQgn5Cjf+ihsXirgVd/6N08dCWw8MHM65hzv3+AmjUlnWt1FYWFxaXimultbWNza3zO2dtoxTgUkLxywWHR9JwignLUUVI51EEBT5jNz7g4uRf/9AhKQxv1PDhLgR6nEaUoyUljyz4jQl9WqwDq8qTigQzpxrnQ5Qnh3nR9S5iUgPQejwWNWh5Zllq2qNAeeJPSVlMEXTM7+cIMZpRLjCDEnZta1EuRkSimJG8pKTSpIgPEA90tWUo4hINxuflcMDrQQwjIV+XMGx+juRoUjKYeTryQipvpz1RuJ/XjdV4ZmbUZ6kinA8WRSmDKoYjjqCARUEKzbUBGFB9V8h7iNdjtJNlnQJ9uzJ86Rdq9pW1b49KTfOp3UUwR7YB4fABqegAS5BE7QABo/gGbyCN+PJeDHejY/JaMGYZnbBHxifPzwBnYY=</latexit><latexit sha1_base64="S27jZJBi6jwl5Hs306mV5b2RRj8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0UQpCWpgm4KRTeCghVsLTQhTCaTduhkEmYmQgn5Cjf+ihsXirgVd/6N08dCWw8MHM65hzv3+AmjUlnWt1FYWFxaXimultbWNza3zO2dtoxTgUkLxywWHR9JwignLUUVI51EEBT5jNz7g4uRf/9AhKQxv1PDhLgR6nEaUoyUljyz4jQl9WqwDq8qTigQzpxrnQ5Qnh3nR9S5iUgPQejwWNWh5Zllq2qNAeeJPSVlMEXTM7+cIMZpRLjCDEnZta1EuRkSimJG8pKTSpIgPEA90tWUo4hINxuflcMDrQQwjIV+XMGx+juRoUjKYeTryQipvpz1RuJ/XjdV4ZmbUZ6kinA8WRSmDKoYjjqCARUEKzbUBGFB9V8h7iNdjtJNlnQJ9uzJ86Rdq9pW1b49KTfOp3UUwR7YB4fABqegAS5BE7QABo/gGbyCN+PJeDHejY/JaMGYZnbBHxifPzwBnYY=</latexit>

The emerging integrability condition is known on its own as the Petrov type D equation 
that applies to non-extremal isolated horizons . 

DR, Lewandowski, 
Paw!owski 2018

DR, Kami!ski, Lewandowski,  
Szereszewski  2019

(2)
<latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit><latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit><latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit><latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit>

S
<latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit>

i ( ømA mB ! ømB mA )
<latexit sha1_base64="9I6Kry7bwTD5sArfe0zJ9E3Yy+M=">AAACCHicbVDLSgMxFL1TX7W+Rl26MFiEurDMiKDLtm5cVrAPaIchk6ZtaDIzJBmhDF268VfcuFDErZ/gzr8xbUfQ6oELJ+fcS+49QcyZ0o7zaeWWlldW1/LrhY3Nre0de3evqaJEEtogEY9kO8CKchbShmaa03YsKRYBp61gdDX1W3dUKhaFt3ocU0/gQcj6jGBtJN8+ZKVugGUqJn5V+DV0+v2qCb+K0IlvF52yMwP6S9yMFCFD3bc/ur2IJIKGmnCsVMd1Yu2lWGpGOJ0UuomiMSYjPKAdQ0MsqPLS2SETdGyUHupH0lSo0Uz9OZFiodRYBKZTYD1Ui95U/M/rJLp/6aUsjBNNQzL/qJ9wpCM0TQX1mKRE87EhmEhmdkVkiCUm2mRXMCG4iyf/Jc2zsuuU3ZvzYqWWxZGHAziCErhwARW4hjo0gMA9PMIzvFgP1pP1ar3NW3NWNrMPv2C9fwGp6Zhw</latexit><latexit sha1_base64="9I6Kry7bwTD5sArfe0zJ9E3Yy+M=">AAACCHicbVDLSgMxFL1TX7W+Rl26MFiEurDMiKDLtm5cVrAPaIchk6ZtaDIzJBmhDF268VfcuFDErZ/gzr8xbUfQ6oELJ+fcS+49QcyZ0o7zaeWWlldW1/LrhY3Nre0de3evqaJEEtogEY9kO8CKchbShmaa03YsKRYBp61gdDX1W3dUKhaFt3ocU0/gQcj6jGBtJN8+ZKVugGUqJn5V+DV0+v2qCb+K0IlvF52yMwP6S9yMFCFD3bc/ur2IJIKGmnCsVMd1Yu2lWGpGOJ0UuomiMSYjPKAdQ0MsqPLS2SETdGyUHupH0lSo0Uz9OZFiodRYBKZTYD1Ui95U/M/rJLp/6aUsjBNNQzL/qJ9wpCM0TQX1mKRE87EhmEhmdkVkiCUm2mRXMCG4iyf/Jc2zsuuU3ZvzYqWWxZGHAziCErhwARW4hjo0gMA9PMIzvFgP1pP1ar3NW3NWNrMPv2C9fwGp6Zhw</latexit><latexit sha1_base64="9I6Kry7bwTD5sArfe0zJ9E3Yy+M=">AAACCHicbVDLSgMxFL1TX7W+Rl26MFiEurDMiKDLtm5cVrAPaIchk6ZtaDIzJBmhDF268VfcuFDErZ/gzr8xbUfQ6oELJ+fcS+49QcyZ0o7zaeWWlldW1/LrhY3Nre0de3evqaJEEtogEY9kO8CKchbShmaa03YsKRYBp61gdDX1W3dUKhaFt3ocU0/gQcj6jGBtJN8+ZKVugGUqJn5V+DV0+v2qCb+K0IlvF52yMwP6S9yMFCFD3bc/ur2IJIKGmnCsVMd1Yu2lWGpGOJ0UuomiMSYjPKAdQ0MsqPLS2SETdGyUHupH0lSo0Uz9OZFiodRYBKZTYD1Ui95U/M/rJLp/6aUsjBNNQzL/qJ9wpCM0TQX1mKRE87EhmEhmdkVkiCUm2mRXMCG4iyf/Jc2zsuuU3ZvzYqWWxZGHAziCErhwARW4hjo0gMA9PMIzvFgP1pP1ar3NW3NWNrMPv2C9fwGp6Zhw</latexit><latexit sha1_base64="9I6Kry7bwTD5sArfe0zJ9E3Yy+M=">AAACCHicbVDLSgMxFL1TX7W+Rl26MFiEurDMiKDLtm5cVrAPaIchk6ZtaDIzJBmhDF268VfcuFDErZ/gzr8xbUfQ6oELJ+fcS+49QcyZ0o7zaeWWlldW1/LrhY3Nre0de3evqaJEEtogEY9kO8CKchbShmaa03YsKRYBp61gdDX1W3dUKhaFt3ocU0/gQcj6jGBtJN8+ZKVugGUqJn5V+DV0+v2qCb+K0IlvF52yMwP6S9yMFCFD3bc/ur2IJIKGmnCsVMd1Yu2lWGpGOJ0UuomiMSYjPKAdQ0MsqPLS2SETdGyUHupH0lSo0Uz9OZFiodRYBKZTYD1Ui95U/M/rJLp/6aUsjBNNQzL/qJ9wpCM0TQX1mKRE87EhmEhmdkVkiCUm2mRXMCG4iyf/Jc2zsuuU3ZvzYqWWxZGHAziCErhwARW4hjo0gMA9PMIzvFgP1pP1ar3NW3NWNrMPv2C9fwGp6Zhw</latexit>
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Non-twisting 
of the second principal null direction of the Weyl tensor  

gAB

!

! A

(gAB , ! A )

S

Theorem 7 
Suppose                      satisfy the NHG equation:

n
<latexit sha1_base64="Uf8OYhfoCcv6EEm1SXL64Rm6ucw="></latexit><latexit sha1_base64="Uf8OYhfoCcv6EEm1SXL64Rm6ucw="></latexit><latexit sha1_base64="Uf8OYhfoCcv6EEm1SXL64Rm6ucw="></latexit><latexit sha1_base64="EAmIiE8EF0ue85/XULf8EFa8hLQ="></latexit>

then the null vector 
o r t h o g o n a l t o t h e 
corresponding slice    is: 

n
<latexit sha1_base64="Uf8OYhfoCcv6EEm1SXL64Rm6ucw="></latexit><latexit sha1_base64="Uf8OYhfoCcv6EEm1SXL64Rm6ucw="></latexit><latexit sha1_base64="Uf8OYhfoCcv6EEm1SXL64Rm6ucw="></latexit><latexit sha1_base64="EAmIiE8EF0ue85/XULf8EFa8hLQ="></latexit>

! (A ! B ) + ! A ! B + 1
2 (! " K )gAB = 0

<latexit sha1_base64="lmMRGs+hUMNhzl5y6eND+ZXjuS4="></latexit><latexit sha1_base64="lmMRGs+hUMNhzl5y6eND+ZXjuS4="></latexit><latexit sha1_base64="lmMRGs+hUMNhzl5y6eND+ZXjuS4="></latexit><latexit sha1_base64="xVeQ4l8mIIwAPMo0D+wt6urXq88="></latexit>

S
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Non-twisting 
of the second principal null direction of the Weyl tensor  

gAB

!

! A

(gAB , ! A )

S

Theorem 7 
Suppose                      satisfy the NHG equation:

n
<latexit sha1_base64="Uf8OYhfoCcv6EEm1SXL64Rm6ucw="></latexit><latexit sha1_base64="Uf8OYhfoCcv6EEm1SXL64Rm6ucw="></latexit><latexit sha1_base64="Uf8OYhfoCcv6EEm1SXL64Rm6ucw="></latexit><latexit sha1_base64="EAmIiE8EF0ue85/XULf8EFa8hLQ="></latexit>

then the null vector 
o r t h o g o n a l t o t h e 
corresponding slice    is: 
1). non-expanding and 
shear-free 

n
<latexit sha1_base64="Uf8OYhfoCcv6EEm1SXL64Rm6ucw="></latexit><latexit sha1_base64="Uf8OYhfoCcv6EEm1SXL64Rm6ucw="></latexit><latexit sha1_base64="Uf8OYhfoCcv6EEm1SXL64Rm6ucw="></latexit><latexit sha1_base64="EAmIiE8EF0ue85/XULf8EFa8hLQ="></latexit>

! (A ! B ) + ! A ! B + 1
2 (! " K )gAB = 0

<latexit sha1_base64="lmMRGs+hUMNhzl5y6eND+ZXjuS4="></latexit><latexit sha1_base64="lmMRGs+hUMNhzl5y6eND+ZXjuS4="></latexit><latexit sha1_base64="lmMRGs+hUMNhzl5y6eND+ZXjuS4="></latexit><latexit sha1_base64="xVeQ4l8mIIwAPMo0D+wt6urXq88="></latexit>

S
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Non-twisting 
of the second principal null direction of the Weyl tensor  

gAB

!

! A

(gAB , ! A )

S

Theorem 7 
Suppose                      satisfy the NHG equation:

n
<latexit sha1_base64="Uf8OYhfoCcv6EEm1SXL64Rm6ucw="></latexit><latexit sha1_base64="Uf8OYhfoCcv6EEm1SXL64Rm6ucw="></latexit><latexit sha1_base64="Uf8OYhfoCcv6EEm1SXL64Rm6ucw="></latexit><latexit sha1_base64="EAmIiE8EF0ue85/XULf8EFa8hLQ="></latexit>

then the null vector 
o r t h o g o n a l t o t h e 
corresponding slice    is: 
1). non-expanding and 
shear-free 
2). a double principal 
null direction 

n
<latexit sha1_base64="Uf8OYhfoCcv6EEm1SXL64Rm6ucw="></latexit><latexit sha1_base64="Uf8OYhfoCcv6EEm1SXL64Rm6ucw="></latexit><latexit sha1_base64="Uf8OYhfoCcv6EEm1SXL64Rm6ucw="></latexit><latexit sha1_base64="EAmIiE8EF0ue85/XULf8EFa8hLQ="></latexit>

! (A ! B ) + ! A ! B + 1
2 (! " K )gAB = 0

<latexit sha1_base64="lmMRGs+hUMNhzl5y6eND+ZXjuS4="></latexit><latexit sha1_base64="lmMRGs+hUMNhzl5y6eND+ZXjuS4="></latexit><latexit sha1_base64="lmMRGs+hUMNhzl5y6eND+ZXjuS4="></latexit><latexit sha1_base64="xVeQ4l8mIIwAPMo0D+wt6urXq88="></latexit>

S
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Extremal Isolated Horizons to the 2nd order: 
Uniqueness of the extremal Kerr horizon

Suppose S
<latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit>

and = S2
<latexit sha1_base64="b+DLDmEIcAwISviPVj+6sRYzEOM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRdMW2lA22027dLMJuxOhlP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0ylMOi6305hbX1jc6u4XdrZ3ds/KB8eNU2SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRjzhOeRDTgRKRYBSt5JPrh16tV664VXcOskq8nFQgR6NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwugomQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkmat6rlV7/6iUr/J4yjCCZzCOXhwCXW4gwb4wEDAM7zCm6OcF+fd+Vi0Fpx85hj+wPn8AazTje0=</latexit><latexit sha1_base64="b+DLDmEIcAwISviPVj+6sRYzEOM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRdMW2lA22027dLMJuxOhlP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0ylMOi6305hbX1jc6u4XdrZ3ds/KB8eNU2SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRjzhOeRDTgRKRYBSt5JPrh16tV664VXcOskq8nFQgR6NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwugomQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkmat6rlV7/6iUr/J4yjCCZzCOXhwCXW4gwb4wEDAM7zCm6OcF+fd+Vi0Fpx85hj+wPn8AazTje0=</latexit><latexit sha1_base64="b+DLDmEIcAwISviPVj+6sRYzEOM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRdMW2lA22027dLMJuxOhlP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0ylMOi6305hbX1jc6u4XdrZ3ds/KB8eNU2SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRjzhOeRDTgRKRYBSt5JPrh16tV664VXcOskq8nFQgR6NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwugomQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkmat6rlV7/6iUr/J4yjCCZzCOXhwCXW4gwb4wEDAM7zCm6OcF+fd+Vi0Fpx85hj+wPn8AazTje0=</latexit><latexit sha1_base64="b+DLDmEIcAwISviPVj+6sRYzEOM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoBeh6MVjRdMW2lA22027dLMJuxOhlP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0ylMOi6305hbX1jc6u4XdrZ3ds/KB8eNU2SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRjzhOeRDTgRKRYBSt5JPrh16tV664VXcOskq8nFQgR6NX/ur2E5bFXCGT1JiO56YYTKhGwSSflrqZ4SllIzrgHUsVjbkJJvNjp+TMKn0SJdqWQjJXf09MaGzMOA5tZ0xxaJa9mfif18kwugomQqUZcsUWi6JMEkzI7HPSF5ozlGNLKNPC3krYkGrK0OZTsiF4yy+vkmat6rlV7/6iUr/J4yjCCZzCOXhwCXW4gwb4wEDAM7zCm6OcF+fd+Vi0Fpx85hj+wPn8AazTje0=</latexit>

gAB , ! A , SAB
<latexit sha1_base64="xWbU6ZEFDaJYSNhv3KnTupEXMIs=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBRSmJCLps68ZlRfuANoTJdNIOncmEmYlQQsGNv+LGhSJu/Ql3/o3TNAttPXDhcM693HtPEDOqtON8W4WV1bX1jeJmaWt7Z3fP3j9oK5FITFpYMCG7AVKE0Yi0NNWMdGNJEA8Y6QTj65nfeSBSURHd60lMPI6GEQ0pRtpIvn009NN6Y1qBfcHJEPn1CrzLFAh9u+xUnQxwmbg5KYMcTd/+6g8ETjiJNGZIqZ7rxNpLkdQUMzIt9RNFYoTHaEh6hkaIE+Wl2Q9TeGqUAQyFNBVpmKm/J1LElZrwwHRypEdq0ZuJ/3m9RIdXXkqjONEkwvNFYcKgFnAWCBxQSbBmE0MQltTcCvEISYS1ia1kQnAXX14m7fOq61Td24tyrZHHUQTH4AScARdcghq4AU3QAhg8gmfwCt6sJ+vFerc+5q0FK585BH9gff4ARqeV+g==</latexit><latexit sha1_base64="xWbU6ZEFDaJYSNhv3KnTupEXMIs=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBRSmJCLps68ZlRfuANoTJdNIOncmEmYlQQsGNv+LGhSJu/Ql3/o3TNAttPXDhcM693HtPEDOqtON8W4WV1bX1jeJmaWt7Z3fP3j9oK5FITFpYMCG7AVKE0Yi0NNWMdGNJEA8Y6QTj65nfeSBSURHd60lMPI6GEQ0pRtpIvn009NN6Y1qBfcHJEPn1CrzLFAh9u+xUnQxwmbg5KYMcTd/+6g8ETjiJNGZIqZ7rxNpLkdQUMzIt9RNFYoTHaEh6hkaIE+Wl2Q9TeGqUAQyFNBVpmKm/J1LElZrwwHRypEdq0ZuJ/3m9RIdXXkqjONEkwvNFYcKgFnAWCBxQSbBmE0MQltTcCvEISYS1ia1kQnAXX14m7fOq61Td24tyrZHHUQTH4AScARdcghq4AU3QAhg8gmfwCt6sJ+vFerc+5q0FK585BH9gff4ARqeV+g==</latexit><latexit sha1_base64="xWbU6ZEFDaJYSNhv3KnTupEXMIs=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBRSmJCLps68ZlRfuANoTJdNIOncmEmYlQQsGNv+LGhSJu/Ql3/o3TNAttPXDhcM693HtPEDOqtON8W4WV1bX1jeJmaWt7Z3fP3j9oK5FITFpYMCG7AVKE0Yi0NNWMdGNJEA8Y6QTj65nfeSBSURHd60lMPI6GEQ0pRtpIvn009NN6Y1qBfcHJEPn1CrzLFAh9u+xUnQxwmbg5KYMcTd/+6g8ETjiJNGZIqZ7rxNpLkdQUMzIt9RNFYoTHaEh6hkaIE+Wl2Q9TeGqUAQyFNBVpmKm/J1LElZrwwHRypEdq0ZuJ/3m9RIdXXkqjONEkwvNFYcKgFnAWCBxQSbBmE0MQltTcCvEISYS1ia1kQnAXX14m7fOq61Td24tyrZHHUQTH4AScARdcghq4AU3QAhg8gmfwCt6sJ+vFerc+5q0FK585BH9gff4ARqeV+g==</latexit><latexit sha1_base64="xWbU6ZEFDaJYSNhv3KnTupEXMIs=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBRSmJCLps68ZlRfuANoTJdNIOncmEmYlQQsGNv+LGhSJu/Ql3/o3TNAttPXDhcM693HtPEDOqtON8W4WV1bX1jeJmaWt7Z3fP3j9oK5FITFpYMCG7AVKE0Yi0NNWMdGNJEA8Y6QTj65nfeSBSURHd60lMPI6GEQ0pRtpIvn009NN6Y1qBfcHJEPn1CrzLFAh9u+xUnQxwmbg5KYMcTd/+6g8ETjiJNGZIqZ7rxNpLkdQUMzIt9RNFYoTHaEh6hkaIE+Wl2Q9TeGqUAQyFNBVpmKm/J1LElZrwwHRypEdq0ZuJ/3m9RIdXXkqjONEkwvNFYcKgFnAWCBxQSbBmE0MQltTcCvEISYS1ia1kQnAXX14m7fOq61Td24tyrZHHUQTH4AScARdcghq4AU3QAhg8gmfwCt6sJ+vFerc+5q0FK585BH9gff4ARqeV+g==</latexit>

is axisymmetric and 

Then, the solution to the Þrst and second NHG equation is unique, modulo 
the obvious rescaling:

gAB !" a gAB , SAB !" b SAB , a, b= const
<latexit sha1_base64="/BZpMBfykMyYPUo32hNjfGNT+k0=">AAACPXicbVBLSwMxGMz6tr5WPXoJFsFDKbsi6EXwcfGoaB/QXZZv07QNJtklyQpl6R/z4n/w5s2LB0W8ejVt92BbJwSGmflIvolTzrTxvFdnbn5hcWl5ZbW0tr6xueVu79R1kilCayThiWrGoClnktYMM5w2U0VBxJw24oerod94pEqzRN6bfkpDAV3JOoyAsVLk3nej/OJyEAhItUkwBBU8Vio4KM7dRCIOKndTAajE+AzngRKYJFKbQeSWvao3Ap4lfkHKqMBN5L4E7YRkgkpDOGjd8r3UhDkowwing1KQaZoCeYAubVkqQVAd5qPtB/jAKm3cSZS90uCR+nciB6F1X8Q2KcD09LQ3FP/zWpnpnIY5k2lmqCTjhzoZx7aFYZW4zRQlhvctAaKY/SsmPVBAjC28ZEvwp1eeJfWjqu9V/dvj8vllUccK2kP76BD56ASdo2t0g2qIoCf0hj7Qp/PsvDtfzvc4OucUM7toAs7PL6Bvq0A=</latexit><latexit sha1_base64="/BZpMBfykMyYPUo32hNjfGNT+k0=">AAACPXicbVBLSwMxGMz6tr5WPXoJFsFDKbsi6EXwcfGoaB/QXZZv07QNJtklyQpl6R/z4n/w5s2LB0W8ejVt92BbJwSGmflIvolTzrTxvFdnbn5hcWl5ZbW0tr6xueVu79R1kilCayThiWrGoClnktYMM5w2U0VBxJw24oerod94pEqzRN6bfkpDAV3JOoyAsVLk3nej/OJyEAhItUkwBBU8Vio4KM7dRCIOKndTAajE+AzngRKYJFKbQeSWvao3Ap4lfkHKqMBN5L4E7YRkgkpDOGjd8r3UhDkowwing1KQaZoCeYAubVkqQVAd5qPtB/jAKm3cSZS90uCR+nciB6F1X8Q2KcD09LQ3FP/zWpnpnIY5k2lmqCTjhzoZx7aFYZW4zRQlhvctAaKY/SsmPVBAjC28ZEvwp1eeJfWjqu9V/dvj8vllUccK2kP76BD56ASdo2t0g2qIoCf0hj7Qp/PsvDtfzvc4OucUM7toAs7PL6Bvq0A=</latexit><latexit sha1_base64="/BZpMBfykMyYPUo32hNjfGNT+k0=">AAACPXicbVBLSwMxGMz6tr5WPXoJFsFDKbsi6EXwcfGoaB/QXZZv07QNJtklyQpl6R/z4n/w5s2LB0W8ejVt92BbJwSGmflIvolTzrTxvFdnbn5hcWl5ZbW0tr6xueVu79R1kilCayThiWrGoClnktYMM5w2U0VBxJw24oerod94pEqzRN6bfkpDAV3JOoyAsVLk3nej/OJyEAhItUkwBBU8Vio4KM7dRCIOKndTAajE+AzngRKYJFKbQeSWvao3Ap4lfkHKqMBN5L4E7YRkgkpDOGjd8r3UhDkowwing1KQaZoCeYAubVkqQVAd5qPtB/jAKm3cSZS90uCR+nciB6F1X8Q2KcD09LQ3FP/zWpnpnIY5k2lmqCTjhzoZx7aFYZW4zRQlhvctAaKY/SsmPVBAjC28ZEvwp1eeJfWjqu9V/dvj8vllUccK2kP76BD56ASdo2t0g2qIoCf0hj7Qp/PsvDtfzvc4OucUM7toAs7PL6Bvq0A=</latexit><latexit sha1_base64="/BZpMBfykMyYPUo32hNjfGNT+k0=">AAACPXicbVBLSwMxGMz6tr5WPXoJFsFDKbsi6EXwcfGoaB/QXZZv07QNJtklyQpl6R/z4n/w5s2LB0W8ejVt92BbJwSGmflIvolTzrTxvFdnbn5hcWl5ZbW0tr6xueVu79R1kilCayThiWrGoClnktYMM5w2U0VBxJw24oerod94pEqzRN6bfkpDAV3JOoyAsVLk3nej/OJyEAhItUkwBBU8Vio4KM7dRCIOKndTAajE+AzngRKYJFKbQeSWvao3Ap4lfkHKqMBN5L4E7YRkgkpDOGjd8r3UhDkowwing1KQaZoCeYAubVkqQVAd5qPtB/jAKm3cSZS90uCR+nciB6F1X8Q2KcD09LQ3FP/zWpnpnIY5k2lmqCTjhzoZx7aFYZW4zRQlhvctAaKY/SsmPVBAjC28ZEvwp1eeJfWjqu9V/dvj8vllUccK2kP76BD56ASdo2t0g2qIoCf0hj7Qp/PsvDtfzvc4OucUM7toAs7PL6Bvq0A=</latexit>

And it corresponds to the horizon in the extremal Kerr spacetime.

! = 0
<latexit sha1_base64="oomi0uEgzfTaDRl4tvK3shlo6mM=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoBuh6MaFiwr2Ie1QMplMG5pkhiQjDEO/wo0LRdz6Oe78G9N2Ftp6IHA451xy7wkSzrRx3W+ntLK6tr5R3qxsbe/s7lX3D9o6ThWhLRLzWHUDrClnkrYMM5x2E0WxCDjtBOObqd95okqzWD6YLKG+wEPJIkawsdJj/85GQ3zlDqo1t+7OgJaJV5AaFGgOql/9MCapoNIQjrXueW5i/Bwrwwink0o/1TTBZIyHtGepxIJqP58tPEEnVglRFCv7pEEz9fdEjoXWmQhsUmAz0oveVPzP66UmuvRzJpPUUEnmH0UpRyZG0+tRyBQlhmeWYKKY3RWREVaYGNtRxZbgLZ68TNpndc+te/fntcZ1UUcZjuAYTsGDC2jALTShBQQEPMMrvDnKeXHenY95tOQUM4fwB87nDwBBj94=</latexit><latexit sha1_base64="oomi0uEgzfTaDRl4tvK3shlo6mM=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoBuh6MaFiwr2Ie1QMplMG5pkhiQjDEO/wo0LRdz6Oe78G9N2Ftp6IHA451xy7wkSzrRx3W+ntLK6tr5R3qxsbe/s7lX3D9o6ThWhLRLzWHUDrClnkrYMM5x2E0WxCDjtBOObqd95okqzWD6YLKG+wEPJIkawsdJj/85GQ3zlDqo1t+7OgJaJV5AaFGgOql/9MCapoNIQjrXueW5i/Bwrwwink0o/1TTBZIyHtGepxIJqP58tPEEnVglRFCv7pEEz9fdEjoXWmQhsUmAz0oveVPzP66UmuvRzJpPUUEnmH0UpRyZG0+tRyBQlhmeWYKKY3RWREVaYGNtRxZbgLZ68TNpndc+te/fntcZ1UUcZjuAYTsGDC2jALTShBQQEPMMrvDnKeXHenY95tOQUM4fwB87nDwBBj94=</latexit><latexit sha1_base64="oomi0uEgzfTaDRl4tvK3shlo6mM=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoBuh6MaFiwr2Ie1QMplMG5pkhiQjDEO/wo0LRdz6Oe78G9N2Ftp6IHA451xy7wkSzrRx3W+ntLK6tr5R3qxsbe/s7lX3D9o6ThWhLRLzWHUDrClnkrYMM5x2E0WxCDjtBOObqd95okqzWD6YLKG+wEPJIkawsdJj/85GQ3zlDqo1t+7OgJaJV5AaFGgOql/9MCapoNIQjrXueW5i/Bwrwwink0o/1TTBZIyHtGepxIJqP58tPEEnVglRFCv7pEEz9fdEjoXWmQhsUmAz0oveVPzP66UmuvRzJpPUUEnmH0UpRyZG0+tRyBQlhmeWYKKY3RWREVaYGNtRxZbgLZ68TNpndc+te/fntcZ1UUcZjuAYTsGDC2jALTShBQQEPMMrvDnKeXHenY95tOQUM4fwB87nDwBBj94=</latexit><latexit sha1_base64="oomi0uEgzfTaDRl4tvK3shlo6mM=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoBuh6MaFiwr2Ie1QMplMG5pkhiQjDEO/wo0LRdz6Oe78G9N2Ftp6IHA451xy7wkSzrRx3W+ntLK6tr5R3qxsbe/s7lX3D9o6ThWhLRLzWHUDrClnkrYMM5x2E0WxCDjtBOObqd95okqzWD6YLKG+wEPJIkawsdJj/85GQ3zlDqo1t+7OgJaJV5AaFGgOql/9MCapoNIQjrXueW5i/Bwrwwink0o/1TTBZIyHtGepxIJqP58tPEEnVglRFCv7pEEz9fdEjoXWmQhsUmAz0oveVPzP66UmuvRzJpPUUEnmH0UpRyZG0+tRyBQlhmeWYKKY3RWREVaYGNtRxZbgLZ68TNpndc+te/fntcZ1UUcZjuAYTsGDC2jALTShBQQEPMMrvDnKeXHenY95tOQUM4fwB87nDwBBj94=</latexit>

For   every solution                                               the horizon H, gab, ! a
<latexit sha1_base64="y9krzKAA+ckbpyqCdTd8R4SyC8Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCh1ISEfRY9NJjBfsBbQiT7aZdutmE3Y0QQv0rXjwo4tUf4s1/47bNQVsfDDzem2FmXpBwprTjfFuljc2t7Z3ybmVv/+DwyD4+6ao4lYR2SMxj2Q9AUc4E7WimOe0nkkIUcNoLpndzv/dIpWKxeNBZQr0IxoKFjIA2km9XW3U89nMIZnU8FBBw8MG3a07DWQCvE7cgNVSg7dtfw1FM0ogKTTgoNXCdRHs5SM0Ip7PKMFU0ATKFMR0YKiCiyssXx8/wuVFGOIylKaHxQv09kUOkVBYFpjMCPVGr3lz8zxukOrzxciaSVFNBlovClGMd43kSeMQkJZpnhgCRzNyKyQQkEG3yqpgQ3NWX10n3suE6Dff+qta8LeIoo1N0hi6Qi65RE7VQG3UQQRl6Rq/ozXqyXqx362PZWrKKmSr6A+vzB0uDk+Q=</latexit><latexit sha1_base64="y9krzKAA+ckbpyqCdTd8R4SyC8Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCh1ISEfRY9NJjBfsBbQiT7aZdutmE3Y0QQv0rXjwo4tUf4s1/47bNQVsfDDzem2FmXpBwprTjfFuljc2t7Z3ybmVv/+DwyD4+6ao4lYR2SMxj2Q9AUc4E7WimOe0nkkIUcNoLpndzv/dIpWKxeNBZQr0IxoKFjIA2km9XW3U89nMIZnU8FBBw8MG3a07DWQCvE7cgNVSg7dtfw1FM0ogKTTgoNXCdRHs5SM0Ip7PKMFU0ATKFMR0YKiCiyssXx8/wuVFGOIylKaHxQv09kUOkVBYFpjMCPVGr3lz8zxukOrzxciaSVFNBlovClGMd43kSeMQkJZpnhgCRzNyKyQQkEG3yqpgQ3NWX10n3suE6Dff+qta8LeIoo1N0hi6Qi65RE7VQG3UQQRl6Rq/ozXqyXqx362PZWrKKmSr6A+vzB0uDk+Q=</latexit><latexit sha1_base64="y9krzKAA+ckbpyqCdTd8R4SyC8Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCh1ISEfRY9NJjBfsBbQiT7aZdutmE3Y0QQv0rXjwo4tUf4s1/47bNQVsfDDzem2FmXpBwprTjfFuljc2t7Z3ybmVv/+DwyD4+6ao4lYR2SMxj2Q9AUc4E7WimOe0nkkIUcNoLpndzv/dIpWKxeNBZQr0IxoKFjIA2km9XW3U89nMIZnU8FBBw8MG3a07DWQCvE7cgNVSg7dtfw1FM0ogKTTgoNXCdRHs5SM0Ip7PKMFU0ATKFMR0YKiCiyssXx8/wuVFGOIylKaHxQv09kUOkVBYFpjMCPVGr3lz8zxukOrzxciaSVFNBlovClGMd43kSeMQkJZpnhgCRzNyKyQQkEG3yqpgQ3NWX10n3suE6Dff+qta8LeIoo1N0hi6Qi65RE7VQG3UQQRl6Rq/ozXqyXqx362PZWrKKmSr6A+vzB0uDk+Q=</latexit><latexit sha1_base64="y9krzKAA+ckbpyqCdTd8R4SyC8Y=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCh1ISEfRY9NJjBfsBbQiT7aZdutmE3Y0QQv0rXjwo4tUf4s1/47bNQVsfDDzem2FmXpBwprTjfFuljc2t7Z3ybmVv/+DwyD4+6ao4lYR2SMxj2Q9AUc4E7WimOe0nkkIUcNoLpndzv/dIpWKxeNBZQr0IxoKFjIA2km9XW3U89nMIZnU8FBBw8MG3a07DWQCvE7cgNVSg7dtfw1FM0ogKTTgoNXCdRHs5SM0Ip7PKMFU0ATKFMR0YKiCiyssXx8/wuVFGOIylKaHxQv09kUOkVBYFpjMCPVGr3lz8zxukOrzxciaSVFNBlovClGMd43kSeMQkJZpnhgCRzNyKyQQkEG3yqpgQ3NWX10n3suE6Dff+qta8LeIoo1N0hi6Qi65RE7VQG3UQQRl6Rq/ozXqyXqx362PZWrKKmSr6A+vzB0uDk+Q=</latexit>

is embeddable in the extremal Kerr spacetime of the corresponding horizon area. 

gAB , ! A , SAB
<latexit sha1_base64="xWbU6ZEFDaJYSNhv3KnTupEXMIs=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBRSmJCLps68ZlRfuANoTJdNIOncmEmYlQQsGNv+LGhSJu/Ql3/o3TNAttPXDhcM693HtPEDOqtON8W4WV1bX1jeJmaWt7Z3fP3j9oK5FITFpYMCG7AVKE0Yi0NNWMdGNJEA8Y6QTj65nfeSBSURHd60lMPI6GEQ0pRtpIvn009NN6Y1qBfcHJEPn1CrzLFAh9u+xUnQxwmbg5KYMcTd/+6g8ETjiJNGZIqZ7rxNpLkdQUMzIt9RNFYoTHaEh6hkaIE+Wl2Q9TeGqUAQyFNBVpmKm/J1LElZrwwHRypEdq0ZuJ/3m9RIdXXkqjONEkwvNFYcKgFnAWCBxQSbBmE0MQltTcCvEISYS1ia1kQnAXX14m7fOq61Td24tyrZHHUQTH4AScARdcghq4AU3QAhg8gmfwCt6sJ+vFerc+5q0FK585BH9gff4ARqeV+g==</latexit><latexit sha1_base64="xWbU6ZEFDaJYSNhv3KnTupEXMIs=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBRSmJCLps68ZlRfuANoTJdNIOncmEmYlQQsGNv+LGhSJu/Ql3/o3TNAttPXDhcM693HtPEDOqtON8W4WV1bX1jeJmaWt7Z3fP3j9oK5FITFpYMCG7AVKE0Yi0NNWMdGNJEA8Y6QTj65nfeSBSURHd60lMPI6GEQ0pRtpIvn009NN6Y1qBfcHJEPn1CrzLFAh9u+xUnQxwmbg5KYMcTd/+6g8ETjiJNGZIqZ7rxNpLkdQUMzIt9RNFYoTHaEh6hkaIE+Wl2Q9TeGqUAQyFNBVpmKm/J1LElZrwwHRypEdq0ZuJ/3m9RIdXXkqjONEkwvNFYcKgFnAWCBxQSbBmE0MQltTcCvEISYS1ia1kQnAXX14m7fOq61Td24tyrZHHUQTH4AScARdcghq4AU3QAhg8gmfwCt6sJ+vFerc+5q0FK585BH9gff4ARqeV+g==</latexit><latexit sha1_base64="xWbU6ZEFDaJYSNhv3KnTupEXMIs=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBRSmJCLps68ZlRfuANoTJdNIOncmEmYlQQsGNv+LGhSJu/Ql3/o3TNAttPXDhcM693HtPEDOqtON8W4WV1bX1jeJmaWt7Z3fP3j9oK5FITFpYMCG7AVKE0Yi0NNWMdGNJEA8Y6QTj65nfeSBSURHd60lMPI6GEQ0pRtpIvn009NN6Y1qBfcHJEPn1CrzLFAh9u+xUnQxwmbg5KYMcTd/+6g8ETjiJNGZIqZ7rxNpLkdQUMzIt9RNFYoTHaEh6hkaIE+Wl2Q9TeGqUAQyFNBVpmKm/J1LElZrwwHRypEdq0ZuJ/3m9RIdXXkqjONEkwvNFYcKgFnAWCBxQSbBmE0MQltTcCvEISYS1ia1kQnAXX14m7fOq61Td24tyrZHHUQTH4AScARdcghq4AU3QAhg8gmfwCt6sJ+vFerc+5q0FK585BH9gff4ARqeV+g==</latexit><latexit sha1_base64="xWbU6ZEFDaJYSNhv3KnTupEXMIs=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBRSmJCLps68ZlRfuANoTJdNIOncmEmYlQQsGNv+LGhSJu/Ql3/o3TNAttPXDhcM693HtPEDOqtON8W4WV1bX1jeJmaWt7Z3fP3j9oK5FITFpYMCG7AVKE0Yi0NNWMdGNJEA8Y6QTj65nfeSBSURHd60lMPI6GEQ0pRtpIvn009NN6Y1qBfcHJEPn1CrzLFAh9u+xUnQxwmbg5KYMcTd/+6g8ETjiJNGZIqZ7rxNpLkdQUMzIt9RNFYoTHaEh6hkaIE+Wl2Q9TeGqUAQyFNBVpmKm/J1LElZrwwHRypEdq0ZuJ/3m9RIdXXkqjONEkwvNFYcKgFnAWCBxQSbBmE0MQltTcCvEISYS1ia1kQnAXX14m7fOq61Td24tyrZHHUQTH4AScARdcghq4AU3QAhg8gmfwCt6sJ+vFerc+5q0FK585BH9gff4ARqeV+g==</latexit>

Kolanowski, Lewandowski, Szereszewski 2019
Lewandowski, Paw"owski 2019 Lucietti, Li 2016
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 The Near Horizon Geometry equation in 4-dim: 
topological obstacles from the trace

! (A ! B ) + ! A ! B +
1
2

(! " K )gAB = 0

genus> 1, ! < 0
<latexit sha1_base64="DGpI8oCJ4Rd9YkUolKM8aq1a7TU=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCCymJCLoQKbpx4aKCfUATymQybYdOJmFmIpRQcOOvuHGhiFt/wp1/47TNQlsPDBzOuYc79wQJZ0o7zrdVWFhcWl4prpbW1jc2t+ztnYaKU0loncQ8lq0AK8qZoHXNNKetRFIcBZw2g8H12G8+UKlYLO71MKF+hHuCdRnB2kgdey/zZIR6VKRqdOkeIw95tyYd4gunY5edijMBmiduTsqQo9axv7wwJmlEhSYcK9V2nUT7GZaaEU5HJS9VNMFkgHu0bajAEVV+NrlhhA6NEqJuLM0TGk3U34kMR0oNo8BMRlj31aw3Fv/z2qnunvsZE0mqqSDTRd2UIx2jcSEoZJISzYeGYCKZ+SsifSwx0aa2kinBnT15njROKq5Tce9Oy9WrvI4i7MMBHIELZ1CFG6hBHQg8wjO8wpv1ZL1Y79bHdLRg5Zld+APr8wfs1pZk</latexit><latexit sha1_base64="DGpI8oCJ4Rd9YkUolKM8aq1a7TU=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCCymJCLoQKbpx4aKCfUATymQybYdOJmFmIpRQcOOvuHGhiFt/wp1/47TNQlsPDBzOuYc79wQJZ0o7zrdVWFhcWl4prpbW1jc2t+ztnYaKU0loncQ8lq0AK8qZoHXNNKetRFIcBZw2g8H12G8+UKlYLO71MKF+hHuCdRnB2kgdey/zZIR6VKRqdOkeIw95tyYd4gunY5edijMBmiduTsqQo9axv7wwJmlEhSYcK9V2nUT7GZaaEU5HJS9VNMFkgHu0bajAEVV+NrlhhA6NEqJuLM0TGk3U34kMR0oNo8BMRlj31aw3Fv/z2qnunvsZE0mqqSDTRd2UIx2jcSEoZJISzYeGYCKZ+SsifSwx0aa2kinBnT15njROKq5Tce9Oy9WrvI4i7MMBHIELZ1CFG6hBHQg8wjO8wpv1ZL1Y79bHdLRg5Zld+APr8wfs1pZk</latexit><latexit sha1_base64="DGpI8oCJ4Rd9YkUolKM8aq1a7TU=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCCymJCLoQKbpx4aKCfUATymQybYdOJmFmIpRQcOOvuHGhiFt/wp1/47TNQlsPDBzOuYc79wQJZ0o7zrdVWFhcWl4prpbW1jc2t+ztnYaKU0loncQ8lq0AK8qZoHXNNKetRFIcBZw2g8H12G8+UKlYLO71MKF+hHuCdRnB2kgdey/zZIR6VKRqdOkeIw95tyYd4gunY5edijMBmiduTsqQo9axv7wwJmlEhSYcK9V2nUT7GZaaEU5HJS9VNMFkgHu0bajAEVV+NrlhhA6NEqJuLM0TGk3U34kMR0oNo8BMRlj31aw3Fv/z2qnunvsZE0mqqSDTRd2UIx2jcSEoZJISzYeGYCKZ+SsifSwx0aa2kinBnT15njROKq5Tce9Oy9WrvI4i7MMBHIELZ1CFG6hBHQg8wjO8wpv1ZL1Y79bHdLRg5Zld+APr8wfs1pZk</latexit><latexit sha1_base64="DGpI8oCJ4Rd9YkUolKM8aq1a7TU=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCCymJCLoQKbpx4aKCfUATymQybYdOJmFmIpRQcOOvuHGhiFt/wp1/47TNQlsPDBzOuYc79wQJZ0o7zrdVWFhcWl4prpbW1jc2t+ztnYaKU0loncQ8lq0AK8qZoHXNNKetRFIcBZw2g8H12G8+UKlYLO71MKF+hHuCdRnB2kgdey/zZIR6VKRqdOkeIw95tyYd4gunY5edijMBmiduTsqQo9axv7wwJmlEhSYcK9V2nUT7GZaaEU5HJS9VNMFkgHu0bajAEVV+NrlhhA6NEqJuLM0TGk3U34kMR0oNo8BMRlj31aw3Fv/z2qnunvsZE0mqqSDTRd2UIx2jcSEoZJISzYeGYCKZ+SsifSwx0aa2kinBnT15njROKq5Tce9Oy9WrvI4i7MMBHIELZ1CFG6hBHQg8wjO8wpv1ZL1Y79bHdLRg5Zld+APr8wfs1pZk</latexit>

genus = 0, ! ! R
<latexit sha1_base64="jA8CoEFOcgFVcUozuhvsF8z0yk4=">AAACDnicbVDLSgMxFM3UV62vUZdugqXgQsqMCLoRim5cuKhiH9AZSiaTtqFJZkgyQhnmC9z4K25cKOLWtTv/xkw7C209EDiccw+59wQxo0o7zrdVWlpeWV0rr1c2Nre2d+zdvbaKEolJC0cskt0AKcKoIC1NNSPdWBLEA0Y6wfgq9zsPRCoaiXs9iYnP0VDQAcVIG6lv11JPcjgkIlHZhXMMPejdmHSIPCo8jvQoCNK7rG9XnbozBVwkbkGqoECzb395YYQTToTGDCnVc51Y+ymSmmJGsoqXKBIjPEZD0jNUIE6Un07PyWDNKCEcRNI8oeFU/Z1IEVdqwgMzmW+o5r1c/M/rJXpw7qdUxIkmAs8+GiQM6gjm3cCQSoI1mxiCsKRmV4hHSCKsTYMVU4I7f/IiaZ/UXafu3p5WG5dFHWVwAA7BEXDBGWiAa9AELYDBI3gGr+DNerJerHfrYzZasorMPvgD6/MHWdubqw==</latexit><latexit sha1_base64="jA8CoEFOcgFVcUozuhvsF8z0yk4=">AAACDnicbVDLSgMxFM3UV62vUZdugqXgQsqMCLoRim5cuKhiH9AZSiaTtqFJZkgyQhnmC9z4K25cKOLWtTv/xkw7C209EDiccw+59wQxo0o7zrdVWlpeWV0rr1c2Nre2d+zdvbaKEolJC0cskt0AKcKoIC1NNSPdWBLEA0Y6wfgq9zsPRCoaiXs9iYnP0VDQAcVIG6lv11JPcjgkIlHZhXMMPejdmHSIPCo8jvQoCNK7rG9XnbozBVwkbkGqoECzb395YYQTToTGDCnVc51Y+ymSmmJGsoqXKBIjPEZD0jNUIE6Un07PyWDNKCEcRNI8oeFU/Z1IEVdqwgMzmW+o5r1c/M/rJXpw7qdUxIkmAs8+GiQM6gjm3cCQSoI1mxiCsKRmV4hHSCKsTYMVU4I7f/IiaZ/UXafu3p5WG5dFHWVwAA7BEXDBGWiAa9AELYDBI3gGr+DNerJerHfrYzZasorMPvgD6/MHWdubqw==</latexit><latexit sha1_base64="jA8CoEFOcgFVcUozuhvsF8z0yk4=">AAACDnicbVDLSgMxFM3UV62vUZdugqXgQsqMCLoRim5cuKhiH9AZSiaTtqFJZkgyQhnmC9z4K25cKOLWtTv/xkw7C209EDiccw+59wQxo0o7zrdVWlpeWV0rr1c2Nre2d+zdvbaKEolJC0cskt0AKcKoIC1NNSPdWBLEA0Y6wfgq9zsPRCoaiXs9iYnP0VDQAcVIG6lv11JPcjgkIlHZhXMMPejdmHSIPCo8jvQoCNK7rG9XnbozBVwkbkGqoECzb395YYQTToTGDCnVc51Y+ymSmmJGsoqXKBIjPEZD0jNUIE6Un07PyWDNKCEcRNI8oeFU/Z1IEVdqwgMzmW+o5r1c/M/rJXpw7qdUxIkmAs8+GiQM6gjm3cCQSoI1mxiCsKRmV4hHSCKsTYMVU4I7f/IiaZ/UXafu3p5WG5dFHWVwAA7BEXDBGWiAa9AELYDBI3gGr+DNerJerHfrYzZasorMPvgD6/MHWdubqw==</latexit><latexit sha1_base64="jA8CoEFOcgFVcUozuhvsF8z0yk4=">AAACDnicbVDLSgMxFM3UV62vUZdugqXgQsqMCLoRim5cuKhiH9AZSiaTtqFJZkgyQhnmC9z4K25cKOLWtTv/xkw7C209EDiccw+59wQxo0o7zrdVWlpeWV0rr1c2Nre2d+zdvbaKEolJC0cskt0AKcKoIC1NNSPdWBLEA0Y6wfgq9zsPRCoaiXs9iYnP0VDQAcVIG6lv11JPcjgkIlHZhXMMPejdmHSIPCo8jvQoCNK7rG9XnbozBVwkbkGqoECzb395YYQTToTGDCnVc51Y+ymSmmJGsoqXKBIjPEZD0jNUIE6Un07PyWDNKCEcRNI8oeFU/Z1IEVdqwgMzmW+o5r1c/M/rJXpw7qdUxIkmAs8+GiQM6gjm3cCQSoI1mxiCsKRmV4hHSCKsTYMVU4I7f/IiaZ/UXafu3p5WG5dFHWVwAA7BEXDBGWiAa9AELYDBI3gGr+DNerJerHfrYzZasorMPvgD6/MHWdubqw==</latexit>

genus = 1, ! < 0
<latexit sha1_base64="hU0l+4EjjJf45ILhc3i52NhE5Ac=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCCymJCLpQKLpx4aKCfUATymQybYdOJmFmIpRQcOOvuHGhiFt/wp1/47TNQlsPDBzOuYc79wQJZ0o7zrdVWFhcWl4prpbW1jc2t+ztnYaKU0loncQ8lq0AK8qZoHXNNKetRFIcBZw2g8H12G8+UKlYLO71MKF+hHuCdRnB2kgdey/zZIR6VKRqdOkeIw95tyYd4gunY5edijMBmiduTsqQo9axv7wwJmlEhSYcK9V2nUT7GZaaEU5HJS9VNMFkgHu0bajAEVV+NrlhhA6NEqJuLM0TGk3U34kMR0oNo8BMRlj31aw3Fv/z2qnunvsZE0mqqSDTRd2UIx2jcSEoZJISzYeGYCKZ+SsifSwx0aa2kinBnT15njROKq5Tce9Oy9WrvI4i7MMBHIELZ1CFG6hBHQg8wjO8wpv1ZL1Y79bHdLRg5Zld+APr8wfrRJZj</latexit><latexit sha1_base64="hU0l+4EjjJf45ILhc3i52NhE5Ac=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCCymJCLpQKLpx4aKCfUATymQybYdOJmFmIpRQcOOvuHGhiFt/wp1/47TNQlsPDBzOuYc79wQJZ0o7zrdVWFhcWl4prpbW1jc2t+ztnYaKU0loncQ8lq0AK8qZoHXNNKetRFIcBZw2g8H12G8+UKlYLO71MKF+hHuCdRnB2kgdey/zZIR6VKRqdOkeIw95tyYd4gunY5edijMBmiduTsqQo9axv7wwJmlEhSYcK9V2nUT7GZaaEU5HJS9VNMFkgHu0bajAEVV+NrlhhA6NEqJuLM0TGk3U34kMR0oNo8BMRlj31aw3Fv/z2qnunvsZE0mqqSDTRd2UIx2jcSEoZJISzYeGYCKZ+SsifSwx0aa2kinBnT15njROKq5Tce9Oy9WrvI4i7MMBHIELZ1CFG6hBHQg8wjO8wpv1ZL1Y79bHdLRg5Zld+APr8wfrRJZj</latexit><latexit sha1_base64="hU0l+4EjjJf45ILhc3i52NhE5Ac=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCCymJCLpQKLpx4aKCfUATymQybYdOJmFmIpRQcOOvuHGhiFt/wp1/47TNQlsPDBzOuYc79wQJZ0o7zrdVWFhcWl4prpbW1jc2t+ztnYaKU0loncQ8lq0AK8qZoHXNNKetRFIcBZw2g8H12G8+UKlYLO71MKF+hHuCdRnB2kgdey/zZIR6VKRqdOkeIw95tyYd4gunY5edijMBmiduTsqQo9axv7wwJmlEhSYcK9V2nUT7GZaaEU5HJS9VNMFkgHu0bajAEVV+NrlhhA6NEqJuLM0TGk3U34kMR0oNo8BMRlj31aw3Fv/z2qnunvsZE0mqqSDTRd2UIx2jcSEoZJISzYeGYCKZ+SsifSwx0aa2kinBnT15njROKq5Tce9Oy9WrvI4i7MMBHIELZ1CFG6hBHQg8wjO8wpv1ZL1Y79bHdLRg5Zld+APr8wfrRJZj</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="ZR5VXdkjT3Y2VtMKPilXLMlMiK8=">AAAB+HicbZBLSwMxFIXv1FetVUeXugkWwYWUjBtdKAhuXLioYB/QGUomk2lDM5khyQhlKLjxr7hxoYi/xJ3/xvSx0NYDgcM5uST3CzPBtcH42ymtrK6tb5Q3K1vV7Z1dd6/a0mmuKGvSVKSqExLNBJesabgRrJMpRpJQsHY4vJn07UemNE/lgxllLEhIX/KYU2Js1HMPCl8lqM9krsdX3inykX9npyNyiXtuDdfxVGjZeHNTg7kaPffLj1KaJ0waKojWXQ9nJiiIMpwKNq74uWYZoUPSZ11rJUmYDorpDmN0bJMIxamyRxo0TX9PFCTRepSE9mZCzEAvdpPwv66bm/giKLjMcsMknT0U5wKZFE2AoIgrRo0YWUOo4vaviA6IItRYbBULwVtcedm0zuoernv3GMpwCEdwAh6cwzXcQgOaQOEJXuAN3p1n59X5mOEqOXNu+/BHzucPdAuU9Q==</latexit><latexit sha1_base64="ZR5VXdkjT3Y2VtMKPilXLMlMiK8=">AAAB+HicbZBLSwMxFIXv1FetVUeXugkWwYWUjBtdKAhuXLioYB/QGUomk2lDM5khyQhlKLjxr7hxoYi/xJ3/xvSx0NYDgcM5uST3CzPBtcH42ymtrK6tb5Q3K1vV7Z1dd6/a0mmuKGvSVKSqExLNBJesabgRrJMpRpJQsHY4vJn07UemNE/lgxllLEhIX/KYU2Js1HMPCl8lqM9krsdX3inykX9npyNyiXtuDdfxVGjZeHNTg7kaPffLj1KaJ0waKojWXQ9nJiiIMpwKNq74uWYZoUPSZ11rJUmYDorpDmN0bJMIxamyRxo0TX9PFCTRepSE9mZCzEAvdpPwv66bm/giKLjMcsMknT0U5wKZFE2AoIgrRo0YWUOo4vaviA6IItRYbBULwVtcedm0zuoernv3GMpwCEdwAh6cwzXcQgOaQOEJXuAN3p1n59X5mOEqOXNu+/BHzucPdAuU9Q==</latexit><latexit sha1_base64="1cCY87TJvGJvGGMgxfRNDzTl+1A=">AAACA3icbVDLSgMxFM34rPU16k43wSK4kJJxowuFohsXLirYB3SGkslk2tAkMyQZoQwFN/6KGxeKuPUn3Pk3pu0stPVA4HDOPdzcE6acaYPQt7OwuLS8slpaK69vbG5tuzu7TZ1kitAGSXii2iHWlDNJG4YZTtupoliEnLbCwfXYbz1QpVki780wpYHAPcliRrCxUtfdz30lYI/KTI8uvRPoQ//WpiN8gbpuBVXRBHCeeAWpgAL1rvvlRwnJBJWGcKx1x0OpCXKsDCOcjsp+pmmKyQD3aMdSiQXVQT65YQSPrBLBOFH2SQMn6u9EjoXWQxHaSYFNX896Y/E/r5OZ+DzImUwzQyWZLoozDk0Cx4XAiClKDB9agoli9q+Q9LHCxNjayrYEb/bkedI8rXqo6t2hSu2qqKMEDsAhOAYeOAM1cAPqoAEIeATP4BW8OU/Oi/PufExHF5wiswf+wPn8AeoEll8=</latexit><latexit sha1_base64="hU0l+4EjjJf45ILhc3i52NhE5Ac=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCCymJCLpQKLpx4aKCfUATymQybYdOJmFmIpRQcOOvuHGhiFt/wp1/47TNQlsPDBzOuYc79wQJZ0o7zrdVWFhcWl4prpbW1jc2t+ztnYaKU0loncQ8lq0AK8qZoHXNNKetRFIcBZw2g8H12G8+UKlYLO71MKF+hHuCdRnB2kgdey/zZIR6VKRqdOkeIw95tyYd4gunY5edijMBmiduTsqQo9axv7wwJmlEhSYcK9V2nUT7GZaaEU5HJS9VNMFkgHu0bajAEVV+NrlhhA6NEqJuLM0TGk3U34kMR0oNo8BMRlj31aw3Fv/z2qnunvsZE0mqqSDTRd2UIx2jcSEoZJISzYeGYCKZ+SsifSwx0aa2kinBnT15njROKq5Tce9Oy9WrvI4i7MMBHIELZ1CFG6hBHQg8wjO8wpv1ZL1Y79bHdLRg5Zld+APr8wfrRJZj</latexit><latexit sha1_base64="hU0l+4EjjJf45ILhc3i52NhE5Ac=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCCymJCLpQKLpx4aKCfUATymQybYdOJmFmIpRQcOOvuHGhiFt/wp1/47TNQlsPDBzOuYc79wQJZ0o7zrdVWFhcWl4prpbW1jc2t+ztnYaKU0loncQ8lq0AK8qZoHXNNKetRFIcBZw2g8H12G8+UKlYLO71MKF+hHuCdRnB2kgdey/zZIR6VKRqdOkeIw95tyYd4gunY5edijMBmiduTsqQo9axv7wwJmlEhSYcK9V2nUT7GZaaEU5HJS9VNMFkgHu0bajAEVV+NrlhhA6NEqJuLM0TGk3U34kMR0oNo8BMRlj31aw3Fv/z2qnunvsZE0mqqSDTRd2UIx2jcSEoZJISzYeGYCKZ+SsifSwx0aa2kinBnT15njROKq5Tce9Oy9WrvI4i7MMBHIELZ1CFG6hBHQg8wjO8wpv1ZL1Y79bHdLRg5Zld+APr8wfrRJZj</latexit><latexit sha1_base64="hU0l+4EjjJf45ILhc3i52NhE5Ac=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCCymJCLpQKLpx4aKCfUATymQybYdOJmFmIpRQcOOvuHGhiFt/wp1/47TNQlsPDBzOuYc79wQJZ0o7zrdVWFhcWl4prpbW1jc2t+ztnYaKU0loncQ8lq0AK8qZoHXNNKetRFIcBZw2g8H12G8+UKlYLO71MKF+hHuCdRnB2kgdey/zZIR6VKRqdOkeIw95tyYd4gunY5edijMBmiduTsqQo9axv7wwJmlEhSYcK9V2nUT7GZaaEU5HJS9VNMFkgHu0bajAEVV+NrlhhA6NEqJuLM0TGk3U34kMR0oNo8BMRlj31aw3Fv/z2qnunvsZE0mqqSDTRd2UIx2jcSEoZJISzYeGYCKZ+SsifSwx0aa2kinBnT15njROKq5Tce9Oy9WrvI4i7MMBHIELZ1CFG6hBHQg8wjO8wpv1ZL1Y79bHdLRg5Zld+APr8wfrRJZj</latexit><latexit sha1_base64="hU0l+4EjjJf45ILhc3i52NhE5Ac=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCCymJCLpQKLpx4aKCfUATymQybYdOJmFmIpRQcOOvuHGhiFt/wp1/47TNQlsPDBzOuYc79wQJZ0o7zrdVWFhcWl4prpbW1jc2t+ztnYaKU0loncQ8lq0AK8qZoHXNNKetRFIcBZw2g8H12G8+UKlYLO71MKF+hHuCdRnB2kgdey/zZIR6VKRqdOkeIw95tyYd4gunY5edijMBmiduTsqQo9axv7wwJmlEhSYcK9V2nUT7GZaaEU5HJS9VNMFkgHu0bajAEVV+NrlhhA6NEqJuLM0TGk3U34kMR0oNo8BMRlj31aw3Fv/z2qnunvsZE0mqqSDTRd2UIx2jcSEoZJISzYeGYCKZ+SsifSwx0aa2kinBnT15njROKq5Tce9Oy9WrvI4i7MMBHIELZ1CFG6hBHQg8wjO8wpv1ZL1Y79bHdLRg5Zld+APr8wfrRJZj</latexit><latexit sha1_base64="hU0l+4EjjJf45ILhc3i52NhE5Ac=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCCymJCLpQKLpx4aKCfUATymQybYdOJmFmIpRQcOOvuHGhiFt/wp1/47TNQlsPDBzOuYc79wQJZ0o7zrdVWFhcWl4prpbW1jc2t+ztnYaKU0loncQ8lq0AK8qZoHXNNKetRFIcBZw2g8H12G8+UKlYLO71MKF+hHuCdRnB2kgdey/zZIR6VKRqdOkeIw95tyYd4gunY5edijMBmiduTsqQo9axv7wwJmlEhSYcK9V2nUT7GZaaEU5HJS9VNMFkgHu0bajAEVV+NrlhhA6NEqJuLM0TGk3U34kMR0oNo8BMRlj31aw3Fv/z2qnunvsZE0mqqSDTRd2UIx2jcSEoZJISzYeGYCKZ+SsifSwx0aa2kinBnT15njROKq5Tce9Oy9WrvI4i7MMBHIELZ1CFG6hBHQg8wjO8wpv1ZL1Y79bHdLRg5Zld+APr8wfrRJZj</latexit><latexit sha1_base64="hU0l+4EjjJf45ILhc3i52NhE5Ac=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCCymJCLpQKLpx4aKCfUATymQybYdOJmFmIpRQcOOvuHGhiFt/wp1/47TNQlsPDBzOuYc79wQJZ0o7zrdVWFhcWl4prpbW1jc2t+ztnYaKU0loncQ8lq0AK8qZoHXNNKetRFIcBZw2g8H12G8+UKlYLO71MKF+hHuCdRnB2kgdey/zZIR6VKRqdOkeIw95tyYd4gunY5edijMBmiduTsqQo9axv7wwJmlEhSYcK9V2nUT7GZaaEU5HJS9VNMFkgHu0bajAEVV+NrlhhA6NEqJuLM0TGk3U34kMR0oNo8BMRlj31aw3Fv/z2qnunvsZE0mqqSDTRd2UIx2jcSEoZJISzYeGYCKZ+SsifSwx0aa2kinBnT15njROKq5Tce9Oy9WrvI4i7MMBHIELZ1CFG6hBHQg8wjO8wpv1ZL1Y79bHdLRg5Zld+APr8wfrRJZj</latexit>

genus = 1, ! = 0 , ! A = 0 = K
<latexit sha1_base64="ySHnq+gjgj5qN/m8dnsFLn5VxyA=">AAACE3icbVDLSgMxFM34rPVVdekmWASRUmZE0E2h6kbQRQX7gE4pmfROG5pkhiQjlKH/4MZfceNCEbdu3Pk3po+Fth4IHM65h5t7gpgzbVz321lYXFpeWc2sZdc3Nre2czu7NR0likKVRjxSjYBo4ExC1TDDoRErICLgUA/6VyO//gBKs0jem0EMLUG6koWMEmOldu449ZXAXZCJHpa8Avaxf2vTHVJyCz7GfiSgS9oXJbd0087l3aI7Bp4n3pTk0RSVdu7L70Q0ESAN5UTrpufGppUSZRjlMMz6iYaY0D7pQtNSSQToVjq+aYgPrdLBYaTskwaP1d+JlAitByKwk4KYnp71RuJ/XjMx4XkrZTJODEg6WRQmHJsIjwrCHaaAGj6whFDF7F8x7RFFqLE1Zm0J3uzJ86R2UvTcond3mi9fTuvIoH10gI6Qh85QGV2jCqoiih7RM3pFb86T8+K8Ox+T0QVnmtlDf+B8/gAmU5vG</latexit><latexit sha1_base64="ySHnq+gjgj5qN/m8dnsFLn5VxyA=">AAACE3icbVDLSgMxFM34rPVVdekmWASRUmZE0E2h6kbQRQX7gE4pmfROG5pkhiQjlKH/4MZfceNCEbdu3Pk3po+Fth4IHM65h5t7gpgzbVz321lYXFpeWc2sZdc3Nre2czu7NR0likKVRjxSjYBo4ExC1TDDoRErICLgUA/6VyO//gBKs0jem0EMLUG6koWMEmOldu449ZXAXZCJHpa8Avaxf2vTHVJyCz7GfiSgS9oXJbd0087l3aI7Bp4n3pTk0RSVdu7L70Q0ESAN5UTrpufGppUSZRjlMMz6iYaY0D7pQtNSSQToVjq+aYgPrdLBYaTskwaP1d+JlAitByKwk4KYnp71RuJ/XjMx4XkrZTJODEg6WRQmHJsIjwrCHaaAGj6whFDF7F8x7RFFqLE1Zm0J3uzJ86R2UvTcond3mi9fTuvIoH10gI6Qh85QGV2jCqoiih7RM3pFb86T8+K8Ox+T0QVnmtlDf+B8/gAmU5vG</latexit><latexit sha1_base64="ySHnq+gjgj5qN/m8dnsFLn5VxyA=">AAACE3icbVDLSgMxFM34rPVVdekmWASRUmZE0E2h6kbQRQX7gE4pmfROG5pkhiQjlKH/4MZfceNCEbdu3Pk3po+Fth4IHM65h5t7gpgzbVz321lYXFpeWc2sZdc3Nre2czu7NR0likKVRjxSjYBo4ExC1TDDoRErICLgUA/6VyO//gBKs0jem0EMLUG6koWMEmOldu449ZXAXZCJHpa8Avaxf2vTHVJyCz7GfiSgS9oXJbd0087l3aI7Bp4n3pTk0RSVdu7L70Q0ESAN5UTrpufGppUSZRjlMMz6iYaY0D7pQtNSSQToVjq+aYgPrdLBYaTskwaP1d+JlAitByKwk4KYnp71RuJ/XjMx4XkrZTJODEg6WRQmHJsIjwrCHaaAGj6whFDF7F8x7RFFqLE1Zm0J3uzJ86R2UvTcond3mi9fTuvIoH10gI6Qh85QGV2jCqoiih7RM3pFb86T8+K8Ox+T0QVnmtlDf+B8/gAmU5vG</latexit><latexit sha1_base64="ySHnq+gjgj5qN/m8dnsFLn5VxyA=">AAACE3icbVDLSgMxFM34rPVVdekmWASRUmZE0E2h6kbQRQX7gE4pmfROG5pkhiQjlKH/4MZfceNCEbdu3Pk3po+Fth4IHM65h5t7gpgzbVz321lYXFpeWc2sZdc3Nre2czu7NR0likKVRjxSjYBo4ExC1TDDoRErICLgUA/6VyO//gBKs0jem0EMLUG6koWMEmOldu449ZXAXZCJHpa8Avaxf2vTHVJyCz7GfiSgS9oXJbd0087l3aI7Bp4n3pTk0RSVdu7L70Q0ESAN5UTrpufGppUSZRjlMMz6iYaY0D7pQtNSSQToVjq+aYgPrdLBYaTskwaP1d+JlAitByKwk4KYnp71RuJ/XjMx4XkrZTJODEg6WRQmHJsIjwrCHaaAGj6whFDF7F8x7RFFqLE1Zm0J3uzJ86R2UvTcond3mi9fTuvIoH10gI6Qh85QGV2jCqoiih7RM3pFb86T8+K8Ox+T0QVnmtlDf+B8/gAmU5vG</latexit>

Allowed cases:

!
<latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit>

(2)
<latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit><latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit><latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit><latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit>gAB |

<latexit sha1_base64="m0IqqFbE3Fc80lBdlR6vxLVzW7s=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeqz14rGC/YA2ls120i7dbMLuRiixP8KLB0W8+nu8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1Bg/ZdW3y1CuV3Yo7A1kmXk7KkKPeK311+zFLI5SGCap1x3MT42dUGc4ETordVGNC2YgOsGOppBFqP5udOyGnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5O+lwhM2JsCWWK21sJG1JFmbEJFW0I3uLLy6R5XvHcind3Ua7W8jgKcAwncAYeXEIVbqEODWAwgmd4hTcncV6cd+dj3rri5DNH8AfO5w86+o98</latexit><latexit sha1_base64="m0IqqFbE3Fc80lBdlR6vxLVzW7s=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeqz14rGC/YA2ls120i7dbMLuRiixP8KLB0W8+nu8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1Bg/ZdW3y1CuV3Yo7A1kmXk7KkKPeK311+zFLI5SGCap1x3MT42dUGc4ETordVGNC2YgOsGOppBFqP5udOyGnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5O+lwhM2JsCWWK21sJG1JFmbEJFW0I3uLLy6R5XvHcind3Ua7W8jgKcAwncAYeXEIVbqEODWAwgmd4hTcncV6cd+dj3rri5DNH8AfO5w86+o98</latexit><latexit sha1_base64="m0IqqFbE3Fc80lBdlR6vxLVzW7s=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeqz14rGC/YA2ls120i7dbMLuRiixP8KLB0W8+nu8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1Bg/ZdW3y1CuV3Yo7A1kmXk7KkKPeK311+zFLI5SGCap1x3MT42dUGc4ETordVGNC2YgOsGOppBFqP5udOyGnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5O+lwhM2JsCWWK21sJG1JFmbEJFW0I3uLLy6R5XvHcind3Ua7W8jgKcAwncAYeXEIVbqEODWAwgmd4hTcncV6cd+dj3rri5DNH8AfO5w86+o98</latexit><latexit sha1_base64="m0IqqFbE3Fc80lBdlR6vxLVzW7s=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeqz14rGC/YA2ls120i7dbMLuRiixP8KLB0W8+nu8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1Bg/ZdW3y1CuV3Yo7A1kmXk7KkKPeK311+zFLI5SGCap1x3MT42dUGc4ETordVGNC2YgOsGOppBFqP5udOyGnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5O+lwhM2JsCWWK21sJG1JFmbEJFW0I3uLLy6R5XvHcind3Ua7W8jgKcAwncAYeXEIVbqEODWAwgmd4hTcncV6cd+dj3rri5DNH8AfO5w86+o98</latexit>

Paw"owski, L, Jezierski 2004, 

Dobkowski-Ry"ko, Kami!ski, L, Szereszewski  2019
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<latexit sha1_base64="4jbhnC2aXz/ju4kQW7KpBpSMmtc="></latexit><latexit sha1_base64="4jbhnC2aXz/ju4kQW7KpBpSMmtc="></latexit><latexit sha1_base64="4jbhnC2aXz/ju4kQW7KpBpSMmtc="></latexit><latexit sha1_base64="4jbhnC2aXz/ju4kQW7KpBpSMmtc="></latexit>
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NHG solutions for genus = 0
S = S2

<latexit sha1_base64="slfJlXP8qUbaPZC4Rv+wMKLuHsg="></latexit><latexit sha1_base64="slfJlXP8qUbaPZC4Rv+wMKLuHsg="></latexit><latexit sha1_base64="slfJlXP8qUbaPZC4Rv+wMKLuHsg="></latexit><latexit sha1_base64="R4sNNVaiF4atMNjs4wePd6zucfI="></latexit>

axial  
symmetry

!
<latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit>

Lewandowski, Paw!owski  2002, 

only partial results known:
no axial  

symmetry !
<latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit>

?

Chru#ciel, Szybka,  
Tod 2017

generalized to the Einstein-Maxwell case 

generalized to the Einstein-Yang-Mills case 
and somehow to  the                    case  Kunduri, J. Lucietti 2009

!
<latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit>

K = ! ! 0, ! A = 0
<latexit sha1_base64="zjcwolnirVhKQ4qBQ7WT3lGwE88=">AAACCXicbVDLSsNAFJ34rPUVdelmsAgupCQi6KZQdSPoooJ9QBPCZHLTDp08mJkIJXTrxl9x40IRt/6BO//GaZuFth4YOJxzLnfu8VPOpLKsb2NhcWl5ZbW0Vl7f2NzaNnd2WzLJBIUmTXgiOj6RwFkMTcUUh04qgEQ+h7Y/uBr77QcQkiXxvRqm4EakF7OQUaK05Jn4pubc6nhAnB5g69jB2Eki6BEvvxjhGrY8s2JVrQnwPLELUkEFGp755QQJzSKIFeVEyq5tpcrNiVCMchiVnUxCSuiA9KCraUwikG4+uWSED7US4DAR+sUKT9TfEzmJpBxGvk5GRPXlrDcW//O6mQrP3ZzFaaYgptNFYcaxSvC4FhwwAVTxoSaECqb/immfCEKVLq+sS7BnT54nrZOqbVXtu9NK/bKoo4T20QE6QjY6Q3V0jRqoiSh6RM/oFb0ZT8aL8W58TKMLRjGzh/7A+PwBBmCX+g==</latexit><latexit sha1_base64="zjcwolnirVhKQ4qBQ7WT3lGwE88=">AAACCXicbVDLSsNAFJ34rPUVdelmsAgupCQi6KZQdSPoooJ9QBPCZHLTDp08mJkIJXTrxl9x40IRt/6BO//GaZuFth4YOJxzLnfu8VPOpLKsb2NhcWl5ZbW0Vl7f2NzaNnd2WzLJBIUmTXgiOj6RwFkMTcUUh04qgEQ+h7Y/uBr77QcQkiXxvRqm4EakF7OQUaK05Jn4pubc6nhAnB5g69jB2Eki6BEvvxjhGrY8s2JVrQnwPLELUkEFGp755QQJzSKIFeVEyq5tpcrNiVCMchiVnUxCSuiA9KCraUwikG4+uWSED7US4DAR+sUKT9TfEzmJpBxGvk5GRPXlrDcW//O6mQrP3ZzFaaYgptNFYcaxSvC4FhwwAVTxoSaECqb/immfCEKVLq+sS7BnT54nrZOqbVXtu9NK/bKoo4T20QE6QjY6Q3V0jRqoiSh6RM/oFb0ZT8aL8W58TKMLRjGzh/7A+PwBBmCX+g==</latexit><latexit sha1_base64="zjcwolnirVhKQ4qBQ7WT3lGwE88=">AAACCXicbVDLSsNAFJ34rPUVdelmsAgupCQi6KZQdSPoooJ9QBPCZHLTDp08mJkIJXTrxl9x40IRt/6BO//GaZuFth4YOJxzLnfu8VPOpLKsb2NhcWl5ZbW0Vl7f2NzaNnd2WzLJBIUmTXgiOj6RwFkMTcUUh04qgEQ+h7Y/uBr77QcQkiXxvRqm4EakF7OQUaK05Jn4pubc6nhAnB5g69jB2Eki6BEvvxjhGrY8s2JVrQnwPLELUkEFGp755QQJzSKIFeVEyq5tpcrNiVCMchiVnUxCSuiA9KCraUwikG4+uWSED7US4DAR+sUKT9TfEzmJpBxGvk5GRPXlrDcW//O6mQrP3ZzFaaYgptNFYcaxSvC4FhwwAVTxoSaECqb/immfCEKVLq+sS7BnT54nrZOqbVXtu9NK/bKoo4T20QE6QjY6Q3V0jRqoiSh6RM/oFb0ZT8aL8W58TKMLRjGzh/7A+PwBBmCX+g==</latexit><latexit sha1_base64="zjcwolnirVhKQ4qBQ7WT3lGwE88=">AAACCXicbVDLSsNAFJ34rPUVdelmsAgupCQi6KZQdSPoooJ9QBPCZHLTDp08mJkIJXTrxl9x40IRt/6BO//GaZuFth4YOJxzLnfu8VPOpLKsb2NhcWl5ZbW0Vl7f2NzaNnd2WzLJBIUmTXgiOj6RwFkMTcUUh04qgEQ+h7Y/uBr77QcQkiXxvRqm4EakF7OQUaK05Jn4pubc6nhAnB5g69jB2Eki6BEvvxjhGrY8s2JVrQnwPLELUkEFGp755QQJzSKIFeVEyq5tpcrNiVCMchiVnUxCSuiA9KCraUwikG4+uWSED7US4DAR+sUKT9TfEzmJpBxGvk5GRPXlrDcW//O6mQrP3ZzFaaYgptNFYcaxSvC4FhwwAVTxoSaECqb/immfCEKVLq+sS7BnT54nrZOqbVXtu9NK/bKoo4T20QE6QjY6Q3V0jRqoiSh6RM/oFb0ZT8aL8W58TKMLRjGzh/7A+PwBBmCX+g==</latexit>

Chru#ciel, Reall, Tod 2005

the linearized  equation about axisymmetric solution admits  
only axisymmetric solutions - partially numeric

! = 0
<latexit sha1_base64="cXHsbVbAZQb6JdkKKREE0n1pNew=">AAAB8XicbVC7SgNBFL0bXzG+opY2g0GwCrsiaCMEbSwsIpgHJku4OztJhszOLjOzQljyFzYWitj6N3b+jZNkC008MHA451zm3hMkgmvjut9OYWV1bX2juFna2t7Z3SvvHzR1nCrKGjQWsWoHqJngkjUMN4K1E8UwCgRrBaObqd96YkrzWD6YccL8CAeS9zlFY6VH0r2z2RCv3F654lbdGcgy8XJSgRz1XvmrG8Y0jZg0VKDWHc9NjJ+hMpwKNil1U80SpCMcsI6lEiOm/Wy28YScWCUk/VjZJw2Zqb8nMoy0HkeBTUZohnrRm4r/eZ3U9C/9jMskNUzS+Uf9VBATk+n5JOSKUSPGliBV3O5K6BAVUmNLKtkSvMWTl0nzrOq5Ve/+vFK7zusowhEcwyl4cAE1uIU6NICChGd4hTdHOy/Ou/MxjxacfOYQ/sD5/AFW1ZAI</latexit><latexit sha1_base64="cXHsbVbAZQb6JdkKKREE0n1pNew=">AAAB8XicbVC7SgNBFL0bXzG+opY2g0GwCrsiaCMEbSwsIpgHJku4OztJhszOLjOzQljyFzYWitj6N3b+jZNkC008MHA451zm3hMkgmvjut9OYWV1bX2juFna2t7Z3SvvHzR1nCrKGjQWsWoHqJngkjUMN4K1E8UwCgRrBaObqd96YkrzWD6YccL8CAeS9zlFY6VH0r2z2RCv3F654lbdGcgy8XJSgRz1XvmrG8Y0jZg0VKDWHc9NjJ+hMpwKNil1U80SpCMcsI6lEiOm/Wy28YScWCUk/VjZJw2Zqb8nMoy0HkeBTUZohnrRm4r/eZ3U9C/9jMskNUzS+Uf9VBATk+n5JOSKUSPGliBV3O5K6BAVUmNLKtkSvMWTl0nzrOq5Ve/+vFK7zusowhEcwyl4cAE1uIU6NICChGd4hTdHOy/Ou/MxjxacfOYQ/sD5/AFW1ZAI</latexit><latexit sha1_base64="cXHsbVbAZQb6JdkKKREE0n1pNew=">AAAB8XicbVC7SgNBFL0bXzG+opY2g0GwCrsiaCMEbSwsIpgHJku4OztJhszOLjOzQljyFzYWitj6N3b+jZNkC008MHA451zm3hMkgmvjut9OYWV1bX2juFna2t7Z3SvvHzR1nCrKGjQWsWoHqJngkjUMN4K1E8UwCgRrBaObqd96YkrzWD6YccL8CAeS9zlFY6VH0r2z2RCv3F654lbdGcgy8XJSgRz1XvmrG8Y0jZg0VKDWHc9NjJ+hMpwKNil1U80SpCMcsI6lEiOm/Wy28YScWCUk/VjZJw2Zqb8nMoy0HkeBTUZohnrRm4r/eZ3U9C/9jMskNUzS+Uf9VBATk+n5JOSKUSPGliBV3O5K6BAVUmNLKtkSvMWTl0nzrOq5Ve/+vFK7zusowhEcwyl4cAE1uIU6NICChGd4hTdHOy/Ou/MxjxacfOYQ/sD5/AFW1ZAI</latexit><latexit sha1_base64="cXHsbVbAZQb6JdkKKREE0n1pNew=">AAAB8XicbVC7SgNBFL0bXzG+opY2g0GwCrsiaCMEbSwsIpgHJku4OztJhszOLjOzQljyFzYWitj6N3b+jZNkC008MHA451zm3hMkgmvjut9OYWV1bX2juFna2t7Z3SvvHzR1nCrKGjQWsWoHqJngkjUMN4K1E8UwCgRrBaObqd96YkrzWD6YccL8CAeS9zlFY6VH0r2z2RCv3F654lbdGcgy8XJSgRz1XvmrG8Y0jZg0VKDWHc9NjJ+hMpwKNil1U80SpCMcsI6lEiOm/Wy28YScWCUk/VjZJw2Zqb8nMoy0HkeBTUZohnrRm4r/eZ3U9C/9jMskNUzS+Uf9VBATk+n5JOSKUSPGliBV3O5K6BAVUmNLKtkSvMWTl0nzrOq5Ve/+vFK7zusowhEcwyl4cAE1uIU6NICChGd4hTdHOy/Ou/MxjxacfOYQ/sD5/AFW1ZAI</latexit>

! != 0
<latexit sha1_base64="8Lyk1SdiISp34Rhn0XQJvyjB+yM=">AAAB9XicbVDLSgMxFM34rPVVdekmWARXZUYE3QhFNy5cVLAP6Iwlk8m0oZlkSO4oZeh/uHGhiFv/xZ1/Y9rOQlsPBA7nnMu9OWEquAHX/XaWlldW19ZLG+XNre2d3crefsuoTFPWpEoo3QmJYYJL1gQOgnVSzUgSCtYOh9cTv/3ItOFK3sMoZUFC+pLHnBKw0gP2b202Ir5UcOn2KlW35k6BF4lXkCoq0OhVvvxI0SxhEqggxnQ9N4UgJxo4FWxc9jPDUkKHpM+6lkqSMBPk06vH+NgqEY6Vtk8Cnqq/J3KSGDNKQptMCAzMvDcR//O6GcQXQc5lmgGTdLYozgQGhScV4IhrRkGMLCFUc3srpgOiCQVbVNmW4M1/eZG0TmueW/Puzqr1q6KOEjpER+gEeegc1dENaqAmokijZ/SK3pwn58V5dz5m0SWnmDlAf+B8/gCFx5Hd</latexit><latexit sha1_base64="8Lyk1SdiISp34Rhn0XQJvyjB+yM=">AAAB9XicbVDLSgMxFM34rPVVdekmWARXZUYE3QhFNy5cVLAP6Iwlk8m0oZlkSO4oZeh/uHGhiFv/xZ1/Y9rOQlsPBA7nnMu9OWEquAHX/XaWlldW19ZLG+XNre2d3crefsuoTFPWpEoo3QmJYYJL1gQOgnVSzUgSCtYOh9cTv/3ItOFK3sMoZUFC+pLHnBKw0gP2b202Ir5UcOn2KlW35k6BF4lXkCoq0OhVvvxI0SxhEqggxnQ9N4UgJxo4FWxc9jPDUkKHpM+6lkqSMBPk06vH+NgqEY6Vtk8Cnqq/J3KSGDNKQptMCAzMvDcR//O6GcQXQc5lmgGTdLYozgQGhScV4IhrRkGMLCFUc3srpgOiCQVbVNmW4M1/eZG0TmueW/Puzqr1q6KOEjpER+gEeegc1dENaqAmokijZ/SK3pwn58V5dz5m0SWnmDlAf+B8/gCFx5Hd</latexit><latexit sha1_base64="8Lyk1SdiISp34Rhn0XQJvyjB+yM=">AAAB9XicbVDLSgMxFM34rPVVdekmWARXZUYE3QhFNy5cVLAP6Iwlk8m0oZlkSO4oZeh/uHGhiFv/xZ1/Y9rOQlsPBA7nnMu9OWEquAHX/XaWlldW19ZLG+XNre2d3crefsuoTFPWpEoo3QmJYYJL1gQOgnVSzUgSCtYOh9cTv/3ItOFK3sMoZUFC+pLHnBKw0gP2b202Ir5UcOn2KlW35k6BF4lXkCoq0OhVvvxI0SxhEqggxnQ9N4UgJxo4FWxc9jPDUkKHpM+6lkqSMBPk06vH+NgqEY6Vtk8Cnqq/J3KSGDNKQptMCAzMvDcR//O6GcQXQc5lmgGTdLYozgQGhScV4IhrRkGMLCFUc3srpgOiCQVbVNmW4M1/eZG0TmueW/Puzqr1q6KOEjpER+gEeegc1dENaqAmokijZ/SK3pwn58V5dz5m0SWnmDlAf+B8/gCFx5Hd</latexit><latexit sha1_base64="8Lyk1SdiISp34Rhn0XQJvyjB+yM=">AAAB9XicbVDLSgMxFM34rPVVdekmWARXZUYE3QhFNy5cVLAP6Iwlk8m0oZlkSO4oZeh/uHGhiFv/xZ1/Y9rOQlsPBA7nnMu9OWEquAHX/XaWlldW19ZLG+XNre2d3crefsuoTFPWpEoo3QmJYYJL1gQOgnVSzUgSCtYOh9cTv/3ItOFK3sMoZUFC+pLHnBKw0gP2b202Ir5UcOn2KlW35k6BF4lXkCoq0OhVvvxI0SxhEqggxnQ9N4UgJxo4FWxc9jPDUkKHpM+6lkqSMBPk06vH+NgqEY6Vtk8Cnqq/J3KSGDNKQptMCAzMvDcR//O6GcQXQc5lmgGTdLYozgQGhScV4IhrRkGMLCFUc3srpgOiCQVbVNmW4M1/eZG0TmueW/Puzqr1q6KOEjpER+gEeegc1dENaqAmokijZ/SK3pwn58V5dz5m0SWnmDlAf+B8/gCFx5Hd</latexit>

( n ) ! [A ! B ] = 0
<latexit sha1_base64="R4ualtuNnDU4McXzdBtpPVVIbF4=">AAACCXicbZDLSsNAFIYnXmu9RV26GSxC3ZREBN0ItW5cVrAXaGKYTCft0JlJmJkIJWTrxldx40IRt76BO9/GaZuFtv4w8PGfczhz/jBhVGnH+baWlldW19ZLG+XNre2dXXtvv63iVGLSwjGLZTdEijAqSEtTzUg3kQTxkJFOOLqe1DsPRCoaizs9TojP0UDQiGKkjRXYMMvvs6o4yT2BQoaCrHeVezEnA4MNP790Arvi1Jyp4CK4BVRAoWZgf3n9GKecCI0ZUqrnOon2MyQ1xYzkZS9VJEF4hAakZ1AgTpSfTS/J4bFx+jCKpXlCw6n7eyJDXKkxD00nR3qo5msT879aL9XRhZ9RkaSaCDxbFKUM6hhOYoF9KgnWbGwAYUnNXyEeIomwNuGVTQju/MmL0D6tuU7NvT2r1BtFHCVwCI5AFbjgHNTBDWiCFsDgETyDV/BmPVkv1rv1MWtdsoqZA/BH1ucPSy2aDQ==</latexit><latexit sha1_base64="R4ualtuNnDU4McXzdBtpPVVIbF4=">AAACCXicbZDLSsNAFIYnXmu9RV26GSxC3ZREBN0ItW5cVrAXaGKYTCft0JlJmJkIJWTrxldx40IRt76BO9/GaZuFtv4w8PGfczhz/jBhVGnH+baWlldW19ZLG+XNre2dXXtvv63iVGLSwjGLZTdEijAqSEtTzUg3kQTxkJFOOLqe1DsPRCoaizs9TojP0UDQiGKkjRXYMMvvs6o4yT2BQoaCrHeVezEnA4MNP790Arvi1Jyp4CK4BVRAoWZgf3n9GKecCI0ZUqrnOon2MyQ1xYzkZS9VJEF4hAakZ1AgTpSfTS/J4bFx+jCKpXlCw6n7eyJDXKkxD00nR3qo5msT879aL9XRhZ9RkaSaCDxbFKUM6hhOYoF9KgnWbGwAYUnNXyEeIomwNuGVTQju/MmL0D6tuU7NvT2r1BtFHCVwCI5AFbjgHNTBDWiCFsDgETyDV/BmPVkv1rv1MWtdsoqZA/BH1ucPSy2aDQ==</latexit><latexit sha1_base64="R4ualtuNnDU4McXzdBtpPVVIbF4=">AAACCXicbZDLSsNAFIYnXmu9RV26GSxC3ZREBN0ItW5cVrAXaGKYTCft0JlJmJkIJWTrxldx40IRt76BO9/GaZuFtv4w8PGfczhz/jBhVGnH+baWlldW19ZLG+XNre2dXXtvv63iVGLSwjGLZTdEijAqSEtTzUg3kQTxkJFOOLqe1DsPRCoaizs9TojP0UDQiGKkjRXYMMvvs6o4yT2BQoaCrHeVezEnA4MNP790Arvi1Jyp4CK4BVRAoWZgf3n9GKecCI0ZUqrnOon2MyQ1xYzkZS9VJEF4hAakZ1AgTpSfTS/J4bFx+jCKpXlCw6n7eyJDXKkxD00nR3qo5msT879aL9XRhZ9RkaSaCDxbFKUM6hhOYoF9KgnWbGwAYUnNXyEeIomwNuGVTQju/MmL0D6tuU7NvT2r1BtFHCVwCI5AFbjgHNTBDWiCFsDgETyDV/BmPVkv1rv1MWtdsoqZA/BH1ucPSy2aDQ==</latexit><latexit sha1_base64="R4ualtuNnDU4McXzdBtpPVVIbF4=">AAACCXicbZDLSsNAFIYnXmu9RV26GSxC3ZREBN0ItW5cVrAXaGKYTCft0JlJmJkIJWTrxldx40IRt76BO9/GaZuFtv4w8PGfczhz/jBhVGnH+baWlldW19ZLG+XNre2dXXtvv63iVGLSwjGLZTdEijAqSEtTzUg3kQTxkJFOOLqe1DsPRCoaizs9TojP0UDQiGKkjRXYMMvvs6o4yT2BQoaCrHeVezEnA4MNP790Arvi1Jyp4CK4BVRAoWZgf3n9GKecCI0ZUqrnOon2MyQ1xYzkZS9VJEF4hAakZ1AgTpSfTS/J4bFx+jCKpXlCw6n7eyJDXKkxD00nR3qo5msT879aL9XRhZ9RkaSaCDxbFKUM6hhOYoF9KgnWbGwAYUnNXyEeIomwNuGVTQju/MmL0D6tuU7NvT2r1BtFHCVwCI5AFbjgHNTBDWiCFsDgETyDV/BmPVkv1rv1MWtdsoqZA/BH1ucPSy2aDQ==</latexit>

(non-rotating) 

uniqueness! no more solutions! 

gAB , ! A
<latexit sha1_base64="tikZCMtK17iM74rud1fZ0uqmCvk=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgQkoigi7bunFZwT6gCWEynaRDZzJhZqKU2E9x40IRt36JO//GaZuFth64cDjnXu69J0wZVdpxvq3S2vrG5lZ5u7Kzu7d/YFcPu0pkEpMOFkzIfogUYTQhHU01I/1UEsRDRnrh+Gbm9x6IVFQk93qSEp+jOKERxUgbKbCrcZA3W9NzD3qCkxgFzcCuOXVnDrhK3ILUQIF2YH95Q4EzThKNGVJq4Dqp9nMkNcWMTCtepkiK8BjFZGBogjhRfj4/fQpPjTKEkZCmEg3n6u+JHHGlJjw0nRzpkVr2ZuJ/3iDT0bWf0yTNNEnwYlGUMagFnOUAh1QSrNnEEIQlNbdCPEISYW3SqpgQ3OWXV0n3ou46dffustZoFXGUwTE4AWfABVegAW5BG3QABo/gGbyCN+vJerHerY9Fa8kqZo7AH1ifPySEk0M=</latexit><latexit sha1_base64="tikZCMtK17iM74rud1fZ0uqmCvk=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgQkoigi7bunFZwT6gCWEynaRDZzJhZqKU2E9x40IRt36JO//GaZuFth64cDjnXu69J0wZVdpxvq3S2vrG5lZ5u7Kzu7d/YFcPu0pkEpMOFkzIfogUYTQhHU01I/1UEsRDRnrh+Gbm9x6IVFQk93qSEp+jOKERxUgbKbCrcZA3W9NzD3qCkxgFzcCuOXVnDrhK3ILUQIF2YH95Q4EzThKNGVJq4Dqp9nMkNcWMTCtepkiK8BjFZGBogjhRfj4/fQpPjTKEkZCmEg3n6u+JHHGlJjw0nRzpkVr2ZuJ/3iDT0bWf0yTNNEnwYlGUMagFnOUAh1QSrNnEEIQlNbdCPEISYW3SqpgQ3OWXV0n3ou46dffustZoFXGUwTE4AWfABVegAW5BG3QABo/gGbyCN+vJerHerY9Fa8kqZo7AH1ifPySEk0M=</latexit><latexit sha1_base64="tikZCMtK17iM74rud1fZ0uqmCvk=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgQkoigi7bunFZwT6gCWEynaRDZzJhZqKU2E9x40IRt36JO//GaZuFth64cDjnXu69J0wZVdpxvq3S2vrG5lZ5u7Kzu7d/YFcPu0pkEpMOFkzIfogUYTQhHU01I/1UEsRDRnrh+Gbm9x6IVFQk93qSEp+jOKERxUgbKbCrcZA3W9NzD3qCkxgFzcCuOXVnDrhK3ILUQIF2YH95Q4EzThKNGVJq4Dqp9nMkNcWMTCtepkiK8BjFZGBogjhRfj4/fQpPjTKEkZCmEg3n6u+JHHGlJjw0nRzpkVr2ZuJ/3iDT0bWf0yTNNEnwYlGUMagFnOUAh1QSrNnEEIQlNbdCPEISYW3SqpgQ3OWXV0n3ou46dffustZoFXGUwTE4AWfABVegAW5BG3QABo/gGbyCN+vJerHerY9Fa8kqZo7AH1ifPySEk0M=</latexit><latexit sha1_base64="tikZCMtK17iM74rud1fZ0uqmCvk=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgQkoigi7bunFZwT6gCWEynaRDZzJhZqKU2E9x40IRt36JO//GaZuFth64cDjnXu69J0wZVdpxvq3S2vrG5lZ5u7Kzu7d/YFcPu0pkEpMOFkzIfogUYTQhHU01I/1UEsRDRnrh+Gbm9x6IVFQk93qSEp+jOKERxUgbKbCrcZA3W9NzD3qCkxgFzcCuOXVnDrhK3ILUQIF2YH95Q4EzThKNGVJq4Dqp9nMkNcWMTCtepkiK8BjFZGBogjhRfj4/fQpPjTKEkZCmEg3n6u+JHHGlJjw0nRzpkVr2ZuJ/3iDT0bWf0yTNNEnwYlGUMagFnOUAh1QSrNnEEIQlNbdCPEISYW3SqpgQ3OWXV0n3ou46dffustZoFXGUwTE4AWfABVegAW5BG3QABo/gGbyCN+vJerHerY9Fa8kqZo7AH1ifPySEk0M=</latexit>

gextremal Kerr
AB , ! extremal Kerr

A
<latexit sha1_base64="RSp3jxkwn0RtpWkbm7/OCx15Oig=">AAACJXicbVDLSgMxFM3UV62vqks3wSK4kDIjgi5ctHUjuKlgH9AZSya9bUOTmSHJiGXoz7jxV9y4sIjgyl8xbWehbQ8EDuecy809fsSZ0rb9bWVWVtfWN7Kbua3tnd29/P5BXYWxpFCjIQ9l0ycKOAugppnm0IwkEOFzaPiDm4nfeAKpWBg86GEEniC9gHUZJdpI7fx17zFxpcDwrCUIwl18B1KO2km5MjrDLnZDAT2yPFNu5wt20Z4CLxInJQWUotrOj91OSGMBgaacKNVy7Eh7CZGaUQ6jnBsriAgdkB60DA2IAOUl0ytH+MQoHdwNpXmBxlP170RChFJD4ZukILqv5r2JuMxrxbp75SUsiGINAZ0t6sYc6xBPKsMdJoFqPjSEUMnMXzHtE0moNsXmTAnO/MmLpH5edOyic39RKFXSOrLoCB2jU+SgS1RCt6iKaoiiF/SGPtDYerXerU/raxbNWOnMIfoH6+cXq16lVw==</latexit><latexit sha1_base64="RSp3jxkwn0RtpWkbm7/OCx15Oig=">AAACJXicbVDLSgMxFM3UV62vqks3wSK4kDIjgi5ctHUjuKlgH9AZSya9bUOTmSHJiGXoz7jxV9y4sIjgyl8xbWehbQ8EDuecy809fsSZ0rb9bWVWVtfWN7Kbua3tnd29/P5BXYWxpFCjIQ9l0ycKOAugppnm0IwkEOFzaPiDm4nfeAKpWBg86GEEniC9gHUZJdpI7fx17zFxpcDwrCUIwl18B1KO2km5MjrDLnZDAT2yPFNu5wt20Z4CLxInJQWUotrOj91OSGMBgaacKNVy7Eh7CZGaUQ6jnBsriAgdkB60DA2IAOUl0ytH+MQoHdwNpXmBxlP170RChFJD4ZukILqv5r2JuMxrxbp75SUsiGINAZ0t6sYc6xBPKsMdJoFqPjSEUMnMXzHtE0moNsXmTAnO/MmLpH5edOyic39RKFXSOrLoCB2jU+SgS1RCt6iKaoiiF/SGPtDYerXerU/raxbNWOnMIfoH6+cXq16lVw==</latexit><latexit sha1_base64="RSp3jxkwn0RtpWkbm7/OCx15Oig=">AAACJXicbVDLSgMxFM3UV62vqks3wSK4kDIjgi5ctHUjuKlgH9AZSya9bUOTmSHJiGXoz7jxV9y4sIjgyl8xbWehbQ8EDuecy809fsSZ0rb9bWVWVtfWN7Kbua3tnd29/P5BXYWxpFCjIQ9l0ycKOAugppnm0IwkEOFzaPiDm4nfeAKpWBg86GEEniC9gHUZJdpI7fx17zFxpcDwrCUIwl18B1KO2km5MjrDLnZDAT2yPFNu5wt20Z4CLxInJQWUotrOj91OSGMBgaacKNVy7Eh7CZGaUQ6jnBsriAgdkB60DA2IAOUl0ytH+MQoHdwNpXmBxlP170RChFJD4ZukILqv5r2JuMxrxbp75SUsiGINAZ0t6sYc6xBPKsMdJoFqPjSEUMnMXzHtE0moNsXmTAnO/MmLpH5edOyic39RKFXSOrLoCB2jU+SgS1RCt6iKaoiiF/SGPtDYerXerU/raxbNWOnMIfoH6+cXq16lVw==</latexit><latexit sha1_base64="RSp3jxkwn0RtpWkbm7/OCx15Oig=">AAACJXicbVDLSgMxFM3UV62vqks3wSK4kDIjgi5ctHUjuKlgH9AZSya9bUOTmSHJiGXoz7jxV9y4sIjgyl8xbWehbQ8EDuecy809fsSZ0rb9bWVWVtfWN7Kbua3tnd29/P5BXYWxpFCjIQ9l0ycKOAugppnm0IwkEOFzaPiDm4nfeAKpWBg86GEEniC9gHUZJdpI7fx17zFxpcDwrCUIwl18B1KO2km5MjrDLnZDAT2yPFNu5wt20Z4CLxInJQWUotrOj91OSGMBgaacKNVy7Eh7CZGaUQ6jnBsriAgdkB60DA2IAOUl0ytH+MQoHdwNpXmBxlP170RChFJD4ZukILqv5r2JuMxrxbp75SUsiGINAZ0t6sYc6xBPKsMdJoFqPjSEUMnMXzHtE0moNsXmTAnO/MmLpH5edOyic39RKFXSOrLoCB2jU+SgS1RCt6iKaoiiF/SGPtDYerXerU/raxbNWOnMIfoH6+cXq16lVw==</latexit>

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit>

24



! (A ! B ) + ! A ! B +
1
2

(! " K )gAB = 0

K
<latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit>

-  the Gauss curvature !
<latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8XNUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit><latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8XNUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit><latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8XNUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit><latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8XNUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit>

-  the cosmological constant

K = ! ! 0, ! A = 0! E ( S) ! 0
<latexit sha1_base64="OVrO7bEBMJTfr8icHTr3nhTxHi8=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahXkoigh6LInisaD+gCWGz3bRLN5uwuymU0H/ixYMiXv0n3vw3btsctPXBwOO9GWbmhSlnSjvOt1VaW9/Y3CpvV3Z29/YP7MOjtkoySWiLJDyR3RArypmgLc00p91UUhyHnHbC0e3M74ypVCwRT3qSUj/GA8EiRrA2UmDbHhmy4K7mocdzj1PkBHbVqTtzoFXiFqQKBZqB/eX1E5LFVGjCsVI910m1n2OpGeF0WvEyRVNMRnhAe4YKHFPl5/PLp+jMKH0UJdKU0Giu/p7IcazUJA5NZ4z1UC17M/E/r5fp6NrPmUgzTQVZLIoyjnSCZjGgPpOUaD4xBBPJzK2IDLHERJuwKiYEd/nlVdK+qLtO3X24rDZuijjKcAKnUAMXrqAB99CEFhAYwzO8wpuVWy/Wu/WxaC1Zxcwx/IH1+QNHA5Ic</latexit><latexit sha1_base64="OVrO7bEBMJTfr8icHTr3nhTxHi8=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahXkoigh6LInisaD+gCWGz3bRLN5uwuymU0H/ixYMiXv0n3vw3btsctPXBwOO9GWbmhSlnSjvOt1VaW9/Y3CpvV3Z29/YP7MOjtkoySWiLJDyR3RArypmgLc00p91UUhyHnHbC0e3M74ypVCwRT3qSUj/GA8EiRrA2UmDbHhmy4K7mocdzj1PkBHbVqTtzoFXiFqQKBZqB/eX1E5LFVGjCsVI910m1n2OpGeF0WvEyRVNMRnhAe4YKHFPl5/PLp+jMKH0UJdKU0Giu/p7IcazUJA5NZ4z1UC17M/E/r5fp6NrPmUgzTQVZLIoyjnSCZjGgPpOUaD4xBBPJzK2IDLHERJuwKiYEd/nlVdK+qLtO3X24rDZuijjKcAKnUAMXrqAB99CEFhAYwzO8wpuVWy/Wu/WxaC1Zxcwx/IH1+QNHA5Ic</latexit><latexit sha1_base64="OVrO7bEBMJTfr8icHTr3nhTxHi8=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahXkoigh6LInisaD+gCWGz3bRLN5uwuymU0H/ixYMiXv0n3vw3btsctPXBwOO9GWbmhSlnSjvOt1VaW9/Y3CpvV3Z29/YP7MOjtkoySWiLJDyR3RArypmgLc00p91UUhyHnHbC0e3M74ypVCwRT3qSUj/GA8EiRrA2UmDbHhmy4K7mocdzj1PkBHbVqTtzoFXiFqQKBZqB/eX1E5LFVGjCsVI910m1n2OpGeF0WvEyRVNMRnhAe4YKHFPl5/PLp+jMKH0UJdKU0Giu/p7IcazUJA5NZ4z1UC17M/E/r5fp6NrPmUgzTQVZLIoyjnSCZjGgPpOUaD4xBBPJzK2IDLHERJuwKiYEd/nlVdK+qLtO3X24rDZuijjKcAKnUAMXrqAB99CEFhAYwzO8wpuVWy/Wu/WxaC1Zxcwx/IH1+QNHA5Ic</latexit><latexit sha1_base64="OVrO7bEBMJTfr8icHTr3nhTxHi8=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBahXkoigh6LInisaD+gCWGz3bRLN5uwuymU0H/ixYMiXv0n3vw3btsctPXBwOO9GWbmhSlnSjvOt1VaW9/Y3CpvV3Z29/YP7MOjtkoySWiLJDyR3RArypmgLc00p91UUhyHnHbC0e3M74ypVCwRT3qSUj/GA8EiRrA2UmDbHhmy4K7mocdzj1PkBHbVqTtzoFXiFqQKBZqB/eX1E5LFVGjCsVI910m1n2OpGeF0WvEyRVNMRnhAe4YKHFPl5/PLp+jMKH0UJdKU0Giu/p7IcazUJA5NZ4z1UC17M/E/r5fp6NrPmUgzTQVZLIoyjnSCZjGgPpOUaD4xBBPJzK2IDLHERJuwKiYEd/nlVdK+qLtO3X24rDZuijjKcAKnUAMXrqAB99CEFhAYwzO8wpuVWy/Wu/WxaC1Zxcwx/IH1+QNHA5Ic</latexit>

!
<latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit><latexit sha1_base64="8PelVKAo4qdZI1OCTABQNUyV7Oo=">AAAB8nicdVBNS8NAEN3Ur1q/qh69LBbBU0hiaeut6MVjFfsBbSib7aZdusmG3YlSSn+GFw+KePXXePPfuGkrqOiDgcd7M8zMCxLBNTjOh5VbWV1b38hvFra2d3b3ivsHLS1TRVmTSiFVJyCaCR6zJnAQrJMoRqJAsHYwvsz89h1Tmsv4FiYJ8yMyjHnIKQEjdXs3fDgCopS87xdLjn1eq3jlCnZsx6m6npsRr1o+K2PXKBlKaIlGv/jeG0iaRiwGKojWXddJwJ8SBZwKNiv0Us0SQsdkyLqGxiRi2p/OT57hE6MMcCiVqRjwXP0+MSWR1pMoMJ0RgZH+7WXiX143hbDmT3mcpMBiulgUpgKDxNn/eMAVoyAmhhCquLkV0xFRhIJJqWBC+PoU/09anu06tntdLtUvlnHk0RE6RqfIRVVUR1eogZqIIoke0BN6tsB6tF6s10VrzlrOHKIfsN4+AfEqka8=</latexit>

Dobkowski-Ry!ko, Kami"ski,  
JL, Szereszewski 2018

2
<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

gAB ! A,
<latexit sha1_base64="0uFD9vAuWhnK4x34L0R7kOsgmWw=">AAAB6HicdVDJSgNBEO1xjXGLevTSGAQPMvSMCSa3oBePCZgFkiH0dGqSNj0L3T1CGPIFXjwo4tVP8ubf2FkEFX1Q8Hiviqp6fiK40oR8WCura+sbm7mt/PbO7t5+4eCwpeJUMmiyWMSy41MFgkfQ1FwL6CQSaOgLaPvj65nfvgepeBzd6kkCXkiHEQ84o9pIjfN+oUjsapWUSmVM7DJxXbdiCLlwK1UHOzaZo4iWqPcL771BzNIQIs0EVarrkER7GZWaMwHTfC9VkFA2pkPoGhrREJSXzQ+d4lOjDHAQS1ORxnP1+0RGQ6UmoW86Q6pH6rc3E//yuqkOKl7GoyTVELHFoiAVWMd49jUecAlMi4khlElubsVsRCVl2mSTNyF8fYr/Jy3XdojtNErF2tUyjhw6RifoDDnoEtXQDaqjJmII0AN6Qs/WnfVovVivi9YVazlzhH7AevsE3O6M+Q==</latexit><latexit sha1_base64="0uFD9vAuWhnK4x34L0R7kOsgmWw=">AAAB6HicdVDJSgNBEO1xjXGLevTSGAQPMvSMCSa3oBePCZgFkiH0dGqSNj0L3T1CGPIFXjwo4tVP8ubf2FkEFX1Q8Hiviqp6fiK40oR8WCura+sbm7mt/PbO7t5+4eCwpeJUMmiyWMSy41MFgkfQ1FwL6CQSaOgLaPvj65nfvgepeBzd6kkCXkiHEQ84o9pIjfN+oUjsapWUSmVM7DJxXbdiCLlwK1UHOzaZo4iWqPcL771BzNIQIs0EVarrkER7GZWaMwHTfC9VkFA2pkPoGhrREJSXzQ+d4lOjDHAQS1ORxnP1+0RGQ6UmoW86Q6pH6rc3E//yuqkOKl7GoyTVELHFoiAVWMd49jUecAlMi4khlElubsVsRCVl2mSTNyF8fYr/Jy3XdojtNErF2tUyjhw6RifoDDnoEtXQDaqjJmII0AN6Qs/WnfVovVivi9YVazlzhH7AevsE3O6M+Q==</latexit><latexit sha1_base64="0uFD9vAuWhnK4x34L0R7kOsgmWw=">AAAB6HicdVDJSgNBEO1xjXGLevTSGAQPMvSMCSa3oBePCZgFkiH0dGqSNj0L3T1CGPIFXjwo4tVP8ubf2FkEFX1Q8Hiviqp6fiK40oR8WCura+sbm7mt/PbO7t5+4eCwpeJUMmiyWMSy41MFgkfQ1FwL6CQSaOgLaPvj65nfvgepeBzd6kkCXkiHEQ84o9pIjfN+oUjsapWUSmVM7DJxXbdiCLlwK1UHOzaZo4iWqPcL771BzNIQIs0EVarrkER7GZWaMwHTfC9VkFA2pkPoGhrREJSXzQ+d4lOjDHAQS1ORxnP1+0RGQ6UmoW86Q6pH6rc3E//yuqkOKl7GoyTVELHFoiAVWMd49jUecAlMi4khlElubsVsRCVl2mSTNyF8fYr/Jy3XdojtNErF2tUyjhw6RifoDDnoEtXQDaqjJmII0AN6Qs/WnfVovVivi9YVazlzhH7AevsE3O6M+Q==</latexit><latexit sha1_base64="0uFD9vAuWhnK4x34L0R7kOsgmWw=">AAAB6HicdVDJSgNBEO1xjXGLevTSGAQPMvSMCSa3oBePCZgFkiH0dGqSNj0L3T1CGPIFXjwo4tVP8ubf2FkEFX1Q8Hiviqp6fiK40oR8WCura+sbm7mt/PbO7t5+4eCwpeJUMmiyWMSy41MFgkfQ1FwL6CQSaOgLaPvj65nfvgepeBzd6kkCXkiHEQ84o9pIjfN+oUjsapWUSmVM7DJxXbdiCLlwK1UHOzaZo4iWqPcL771BzNIQIs0EVarrkER7GZWaMwHTfC9VkFA2pkPoGhrREJSXzQ+d4lOjDHAQS1ORxnP1+0RGQ6UmoW86Q6pH6rc3E//yuqkOKl7GoyTVELHFoiAVWMd49jUecAlMi4khlElubsVsRCVl2mSTNyF8fYr/Jy3XdojtNErF2tUyjhw6RifoDDnoEtXQDaqjJmII0AN6Qs/WnfVovVivi9YVazlzhH7AevsE3O6M+Q==</latexit>

,
<latexit sha1_base64="0uFD9vAuWhnK4x34L0R7kOsgmWw=">AAAB6HicdVDJSgNBEO1xjXGLevTSGAQPMvSMCSa3oBePCZgFkiH0dGqSNj0L3T1CGPIFXjwo4tVP8ubf2FkEFX1Q8Hiviqp6fiK40oR8WCura+sbm7mt/PbO7t5+4eCwpeJUMmiyWMSy41MFgkfQ1FwL6CQSaOgLaPvj65nfvgepeBzd6kkCXkiHEQ84o9pIjfN+oUjsapWUSmVM7DJxXbdiCLlwK1UHOzaZo4iWqPcL771BzNIQIs0EVarrkER7GZWaMwHTfC9VkFA2pkPoGhrREJSXzQ+d4lOjDHAQS1ORxnP1+0RGQ6UmoW86Q6pH6rc3E//yuqkOKl7GoyTVELHFoiAVWMd49jUecAlMi4khlElubsVsRCVl2mSTNyF8fYr/Jy3XdojtNErF2tUyjhw6RifoDDnoEtXQDaqjJmII0AN6Qs/WnfVovVivi9YVazlzhH7AevsE3O6M+Q==</latexit><latexit sha1_base64="0uFD9vAuWhnK4x34L0R7kOsgmWw=">AAAB6HicdVDJSgNBEO1xjXGLevTSGAQPMvSMCSa3oBePCZgFkiH0dGqSNj0L3T1CGPIFXjwo4tVP8ubf2FkEFX1Q8Hiviqp6fiK40oR8WCura+sbm7mt/PbO7t5+4eCwpeJUMmiyWMSy41MFgkfQ1FwL6CQSaOgLaPvj65nfvgepeBzd6kkCXkiHEQ84o9pIjfN+oUjsapWUSmVM7DJxXbdiCLlwK1UHOzaZo4iWqPcL771BzNIQIs0EVarrkER7GZWaMwHTfC9VkFA2pkPoGhrREJSXzQ+d4lOjDHAQS1ORxnP1+0RGQ6UmoW86Q6pH6rc3E//yuqkOKl7GoyTVELHFoiAVWMd49jUecAlMi4khlElubsVsRCVl2mSTNyF8fYr/Jy3XdojtNErF2tUyjhw6RifoDDnoEtXQDaqjJmII0AN6Qs/WnfVovVivi9YVazlzhH7AevsE3O6M+Q==</latexit><latexit sha1_base64="0uFD9vAuWhnK4x34L0R7kOsgmWw=">AAAB6HicdVDJSgNBEO1xjXGLevTSGAQPMvSMCSa3oBePCZgFkiH0dGqSNj0L3T1CGPIFXjwo4tVP8ubf2FkEFX1Q8Hiviqp6fiK40oR8WCura+sbm7mt/PbO7t5+4eCwpeJUMmiyWMSy41MFgkfQ1FwL6CQSaOgLaPvj65nfvgepeBzd6kkCXkiHEQ84o9pIjfN+oUjsapWUSmVM7DJxXbdiCLlwK1UHOzaZo4iWqPcL771BzNIQIs0EVarrkER7GZWaMwHTfC9VkFA2pkPoGhrREJSXzQ+d4lOjDHAQS1ORxnP1+0RGQ6UmoW86Q6pH6rc3E//yuqkOKl7GoyTVELHFoiAVWMd49jUecAlMi4khlElubsVsRCVl2mSTNyF8fYr/Jy3XdojtNErF2tUyjhw6RifoDDnoEtXQDaqjJmII0AN6Qs/WnfVovVivi9YVazlzhH7AevsE3O6M+Q==</latexit><latexit sha1_base64="0uFD9vAuWhnK4x34L0R7kOsgmWw=">AAAB6HicdVDJSgNBEO1xjXGLevTSGAQPMvSMCSa3oBePCZgFkiH0dGqSNj0L3T1CGPIFXjwo4tVP8ubf2FkEFX1Q8Hiviqp6fiK40oR8WCura+sbm7mt/PbO7t5+4eCwpeJUMmiyWMSy41MFgkfQ1FwL6CQSaOgLaPvj65nfvgepeBzd6kkCXkiHEQ84o9pIjfN+oUjsapWUSmVM7DJxXbdiCLlwK1UHOzaZo4iWqPcL771BzNIQIs0EVarrkER7GZWaMwHTfC9VkFA2pkPoGhrREJSXzQ+d4lOjDHAQS1ORxnP1+0RGQ6UmoW86Q6pH6rc3E//yuqkOKl7GoyTVELHFoiAVWMd49jUecAlMi4khlElubsVsRCVl2mSTNyF8fYr/Jy3XdojtNErF2tUyjhw6RifoDDnoEtXQDaqjJmII0AN6Qs/WnfVovVivi9YVazlzhH7AevsE3O6M+Q==</latexit>

(genus > 0)

! (! 1 !
2M
r

! r 2 !
3

)dt2 +
dr2

! 1 ! 2M
r ! r 2 !

3

+ r 2 2dzdøz
(1 ! 1

2 zøz)2
<latexit sha1_base64="DPTQ3PPFew+6V692Dgz9SOjjGeM="></latexit><latexit sha1_base64="DPTQ3PPFew+6V692Dgz9SOjjGeM="></latexit><latexit sha1_base64="DPTQ3PPFew+6V692Dgz9SOjjGeM="></latexit><latexit sha1_base64="DPTQ3PPFew+6V692Dgz9SOjjGeM="></latexit>

Embeddable in extremal cases                                of:! = !
1

9M 2
<latexit sha1_base64="MRHDYsyoWVvef5fXU1d/P7Dt/qs=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEN5akCOpCKLpxoVDBPqCpZTKZtEMnD2YmQglx46+4caGIW//CnX/jtM1CWw8MHM45lzv3uDFnUlnWtzE3v7C4tFxYKa6urW9smlvbDRklgtA6iXgkWi6WlLOQ1hVTnLZiQXHgctp0B5cjv/lAhWRReKeGMe0EuBcynxGstNQ1d5FzrdMePj9yfIFJamfp2c19JeuaJatsjYFmiZ2TEuSodc0vx4tIEtBQEY6lbNtWrDopFooRTrOik0gaYzLAPdrWNMQBlZ10fEGGDrTiIT8S+oUKjdXfEykOpBwGrk4GWPXltDcS//PaifJPOykL40TRkEwW+QlHKkKjOpDHBCWKDzXBRDD9V0T6WBehdGlFXYI9ffIsaVTKtlW2b49L1Yu8jgLswT4cgg0nUIUrqEEdCDzCM7zCm/FkvBjvxsckOmfkMzvwB8bnD/wPlfE=</latexit><latexit sha1_base64="MRHDYsyoWVvef5fXU1d/P7Dt/qs=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEN5akCOpCKLpxoVDBPqCpZTKZtEMnD2YmQglx46+4caGIW//CnX/jtM1CWw8MHM45lzv3uDFnUlnWtzE3v7C4tFxYKa6urW9smlvbDRklgtA6iXgkWi6WlLOQ1hVTnLZiQXHgctp0B5cjv/lAhWRReKeGMe0EuBcynxGstNQ1d5FzrdMePj9yfIFJamfp2c19JeuaJatsjYFmiZ2TEuSodc0vx4tIEtBQEY6lbNtWrDopFooRTrOik0gaYzLAPdrWNMQBlZ10fEGGDrTiIT8S+oUKjdXfEykOpBwGrk4GWPXltDcS//PaifJPOykL40TRkEwW+QlHKkKjOpDHBCWKDzXBRDD9V0T6WBehdGlFXYI9ffIsaVTKtlW2b49L1Yu8jgLswT4cgg0nUIUrqEEdCDzCM7zCm/FkvBjvxsckOmfkMzvwB8bnD/wPlfE=</latexit><latexit sha1_base64="MRHDYsyoWVvef5fXU1d/P7Dt/qs=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEN5akCOpCKLpxoVDBPqCpZTKZtEMnD2YmQglx46+4caGIW//CnX/jtM1CWw8MHM45lzv3uDFnUlnWtzE3v7C4tFxYKa6urW9smlvbDRklgtA6iXgkWi6WlLOQ1hVTnLZiQXHgctp0B5cjv/lAhWRReKeGMe0EuBcynxGstNQ1d5FzrdMePj9yfIFJamfp2c19JeuaJatsjYFmiZ2TEuSodc0vx4tIEtBQEY6lbNtWrDopFooRTrOik0gaYzLAPdrWNMQBlZ10fEGGDrTiIT8S+oUKjdXfEykOpBwGrk4GWPXltDcS//PaifJPOykL40TRkEwW+QlHKkKjOpDHBCWKDzXBRDD9V0T6WBehdGlFXYI9ffIsaVTKtlW2b49L1Yu8jgLswT4cgg0nUIUrqEEdCDzCM7zCm/FkvBjvxsckOmfkMzvwB8bnD/wPlfE=</latexit><latexit sha1_base64="MRHDYsyoWVvef5fXU1d/P7Dt/qs=">AAACAXicbVDLSsNAFL3xWesr6kZwM1gEN5akCOpCKLpxoVDBPqCpZTKZtEMnD2YmQglx46+4caGIW//CnX/jtM1CWw8MHM45lzv3uDFnUlnWtzE3v7C4tFxYKa6urW9smlvbDRklgtA6iXgkWi6WlLOQ1hVTnLZiQXHgctp0B5cjv/lAhWRReKeGMe0EuBcynxGstNQ1d5FzrdMePj9yfIFJamfp2c19JeuaJatsjYFmiZ2TEuSodc0vx4tIEtBQEY6lbNtWrDopFooRTrOik0gaYzLAPdrWNMQBlZ10fEGGDrTiIT8S+oUKjdXfEykOpBwGrk4GWPXltDcS//PaifJPOykL40TRkEwW+QlHKkKjOpDHBCWKDzXBRDD9V0T6WBehdGlFXYI9ffIsaVTKtlW2b49L1Yu8jgLswT4cgg0nUIUrqEEdCDzCM7zCm/FkvBjvxsckOmfkMzvwB8bnD/wPlfE=</latexit>

this is really minus
compactiÞed by suitable !
subgroup of isometries 

(2)
<latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit><latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit><latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit><latexit sha1_base64="K3MegIFhI51ArFGXg/PFY+vYaj8=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXspuEfRY9OKxgv2Adi3ZNNuGJtk1yQpl2T/hxYMiXv073vw3pu0etPXBwOO9GWbmBTFn2rjut1NYW9/Y3Cpul3Z29/YPyodHbR0litAWiXikugHWlDNJW4YZTruxolgEnHaCyc3M7zxRpVkk7800pr7AI8lCRrCxUjfNHtJq/TwblCtuzZ0DrRIvJxXI0RyUv/rDiCSCSkM41rrnubHxU6wMI5xmpX6iaYzJBI9oz1KJBdV+Or83Q2dWGaIwUrakQXP190SKhdZTEdhOgc1YL3sz8T+vl5jwyk+ZjBNDJVksChOOTIRmz6MhU5QYPrUEE8XsrYiMscLE2IhKNgRv+eVV0q7XPLfm3V1UGtd5HEU4gVOoggeX0IBbaEILCHB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AYLgj5s=</latexit>S

<latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit><latexit sha1_base64="XJrZB3tKGzTyfd7NLa9K6p0Jc/0=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjJji+2u6MZlRfuAdiiZNNPGZpIhyQhl6D+4caGIW//HnX9j+hBU9MCFwzn3cu89YcKZNgh9OLmV1bX1jfxmYWt7Z3evuH/Q0jJVhDaJ5FJ1QqwpZ4I2DTOcdhJFcRxy2g7HlzO/fU+VZlLcmklCgxgPBYsYwcZKrR7BHN70iyXk1mqoXK5A5FaQ7/tVS9CZX6150HPRHCWwRKNffO8NJEljKgzhWOuuhxITZFgZRjidFnqppgkmYzykXUsFjqkOsvm1U3hilQGMpLIlDJyr3ycyHGs9iUPbGWMz0r+9mfiX101NVA0yJpLUUEEWi6KUQyPh7HU4YIoSwyeWYKKYvRWSEVaYGBtQwYbw9Sn8n7R810Oud10u1S+WceTBETgGp8AD56AOrkADNAEBd+ABPIFnRzqPzovzumjNOcuZQ/ADztsnXvGO/g==</latexit>

NHG solutions for genus > 0
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Spacetimes foliated by non-expanding surfaces 
of co-dimension 1
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On each space-like section of every non-expanding horizon the following foliation 
condition  is satisÞed: 

Let u = const deÞne the foliation. A distinguished choice for

! (n ) " (A ! B ) + ! A ! B !
1
2

(n ) RAB
<latexit sha1_base64="SFVQPVd8GCmT1x617Kuuo/L1kTE="></latexit><latexit sha1_base64="SFVQPVd8GCmT1x617Kuuo/L1kTE="></latexit><latexit sha1_base64="SFVQPVd8GCmT1x617Kuuo/L1kTE="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="kN8/mWw0HgsW/UhgWsCq6PusFj0="></latexit><latexit sha1_base64="kN8/mWw0HgsW/UhgWsCq6PusFj0="></latexit><latexit sha1_base64="hmVkYcWaFnMT8VGzVdvqId60pV8="></latexit><latexit sha1_base64="SFVQPVd8GCmT1x617Kuuo/L1kTE="></latexit><latexit sha1_base64="SFVQPVd8GCmT1x617Kuuo/L1kTE="></latexit><latexit sha1_base64="SFVQPVd8GCmT1x617Kuuo/L1kTE="></latexit><latexit sha1_base64="SFVQPVd8GCmT1x617Kuuo/L1kTE="></latexit><latexit sha1_base64="SFVQPVd8GCmT1x617Kuuo/L1kTE="></latexit><latexit sha1_base64="SFVQPVd8GCmT1x617Kuuo/L1kTE="></latexit>

= 0
<latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit>

! = ! gµ ! " ! u
<latexit sha1_base64="Rgr8wQ17++HqEA+13GilQHow1Q4=">AAACCHicbZC7SgNBFIZnvcZ4W7W0cDAINoZdEbQRgjaWEcwFsusyO5lNhszMLnMRwpLSxlexsVDE1kew822cJFto4g8DH/85hzPnjzNGlfa8b2dhcWl5ZbW0Vl7f2Nzadnd2myo1EpMGTlkq2zFShFFBGppqRtqZJIjHjLTiwfW43nogUtFU3OlhRkKOeoImFCNtrcg9CAhj8BKe9O7zgJtAmFEgUMxQZBEaGLkVr+pNBOfBL6ACCtUj9yvopthwIjRmSKmO72U6zJHUFDMyKgdGkQzhAeqRjkWBOFFhPjlkBI+s04VJKu0TGk7c3xM54koNeWw7OdJ9NVsbm//VOkYnF2FORWY0EXi6KDEM6hSOU4FdKgnWbGgBYUntXyHuI4mwttmVbQj+7Mnz0Dyt+l7Vvz2r1K6KOEpgHxyCY+CDc1ADN6AOGgCDR/AMXsGb8+S8OO/Ox7R1wSlm9sAfOZ8/kjqZCw==</latexit><latexit sha1_base64="Rgr8wQ17++HqEA+13GilQHow1Q4=">AAACCHicbZC7SgNBFIZnvcZ4W7W0cDAINoZdEbQRgjaWEcwFsusyO5lNhszMLnMRwpLSxlexsVDE1kew822cJFto4g8DH/85hzPnjzNGlfa8b2dhcWl5ZbW0Vl7f2Nzadnd2myo1EpMGTlkq2zFShFFBGppqRtqZJIjHjLTiwfW43nogUtFU3OlhRkKOeoImFCNtrcg9CAhj8BKe9O7zgJtAmFEgUMxQZBEaGLkVr+pNBOfBL6ACCtUj9yvopthwIjRmSKmO72U6zJHUFDMyKgdGkQzhAeqRjkWBOFFhPjlkBI+s04VJKu0TGk7c3xM54koNeWw7OdJ9NVsbm//VOkYnF2FORWY0EXi6KDEM6hSOU4FdKgnWbGgBYUntXyHuI4mwttmVbQj+7Mnz0Dyt+l7Vvz2r1K6KOEpgHxyCY+CDc1ADN6AOGgCDR/AMXsGb8+S8OO/Ox7R1wSlm9sAfOZ8/kjqZCw==</latexit><latexit sha1_base64="Rgr8wQ17++HqEA+13GilQHow1Q4=">AAACCHicbZC7SgNBFIZnvcZ4W7W0cDAINoZdEbQRgjaWEcwFsusyO5lNhszMLnMRwpLSxlexsVDE1kew822cJFto4g8DH/85hzPnjzNGlfa8b2dhcWl5ZbW0Vl7f2Nzadnd2myo1EpMGTlkq2zFShFFBGppqRtqZJIjHjLTiwfW43nogUtFU3OlhRkKOeoImFCNtrcg9CAhj8BKe9O7zgJtAmFEgUMxQZBEaGLkVr+pNBOfBL6ACCtUj9yvopthwIjRmSKmO72U6zJHUFDMyKgdGkQzhAeqRjkWBOFFhPjlkBI+s04VJKu0TGk7c3xM54koNeWw7OdJ9NVsbm//VOkYnF2FORWY0EXi6KDEM6hSOU4FdKgnWbGgBYUntXyHuI4mwttmVbQj+7Mnz0Dyt+l7Vvz2r1K6KOEpgHxyCY+CDc1ADN6AOGgCDR/AMXsGb8+S8OO/Ox7R1wSlm9sAfOZ8/kjqZCw==</latexit><latexit sha1_base64="Rgr8wQ17++HqEA+13GilQHow1Q4=">AAACCHicbZC7SgNBFIZnvcZ4W7W0cDAINoZdEbQRgjaWEcwFsusyO5lNhszMLnMRwpLSxlexsVDE1kew822cJFto4g8DH/85hzPnjzNGlfa8b2dhcWl5ZbW0Vl7f2Nzadnd2myo1EpMGTlkq2zFShFFBGppqRtqZJIjHjLTiwfW43nogUtFU3OlhRkKOeoImFCNtrcg9CAhj8BKe9O7zgJtAmFEgUMxQZBEaGLkVr+pNBOfBL6ACCtUj9yvopthwIjRmSKmO72U6zJHUFDMyKgdGkQzhAeqRjkWBOFFhPjlkBI+s04VJKu0TGk7c3xM54koNeWw7OdJ9NVsbm//VOkYnF2FORWY0EXi6KDEM6hSOU4FdKgnWbGgBYUntXyHuI4mwttmVbQj+7Mnz0Dyt+l7Vvz2r1K6KOEpgHxyCY+CDc1ADN6AOGgCDR/AMXsGb8+S8OO/Ox7R1wSlm9sAfOZ8/kjqZCw==</latexit>

!
<latexit sha1_base64="JQihYMklV/D+EGCYZXFD+YUjpqo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMxszPLzKwQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66RmF4UgpFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+7ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY66XONzIqxI5Rp7m4lbEg1ZdYFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aACDR3iGV3jzlPfivXsfi9aCl88cwx94nz+7jo6P</latexit><latexit sha1_base64="JQihYMklV/D+EGCYZXFD+YUjpqo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMxszPLzKwQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66RmF4UgpFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+7ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY66XONzIqxI5Rp7m4lbEg1ZdYFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aACDR3iGV3jzlPfivXsfi9aCl88cwx94nz+7jo6P</latexit><latexit sha1_base64="JQihYMklV/D+EGCYZXFD+YUjpqo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMxszPLzKwQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66RmF4UgpFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+7ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY66XONzIqxI5Rp7m4lbEg1ZdYFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aACDR3iGV3jzlPfivXsfi9aCl88cwx94nz+7jo6P</latexit><latexit sha1_base64="JQihYMklV/D+EGCYZXFD+YUjpqo=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMxszPLzKwQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7YcYphQgeSx5xR66RmF4UgpFeu+FV/DrJKgpxUIEe9V/7q9hXLEpSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRSRM04WR+7ZScOaVPYqVdSUvm6u+JCU2MGSeR60yoHZplbyb+53UyG1+HEy7TzKJki0VxJohVZPY66XONzIqxI5Rp7m4lbEg1ZdYFVHIhBMsvr5LmRTXwq8H9ZaV2k8dRhBM4hXMI4ApqcAd1aACDR3iGV3jzlPfivXsfi9aCl88cwx94nz+7jo6P</latexit>

This equation is dual to the Near Horizon Geometry Equation, and each leaf of the 
foliation deÞnes an abstract extremal IH geometry  by                                    .

+
1
n

! gAB
<latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit><latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit><latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit><latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit>

( n ) ! (A ! B ) + ! A ! B "
1
2

(n ) RAB
<latexit sha1_base64="l+WoOYSCLzknskRdbP2cJJk4PMg="></latexit><latexit sha1_base64="l+WoOYSCLzknskRdbP2cJJk4PMg="></latexit><latexit sha1_base64="l+WoOYSCLzknskRdbP2cJJk4PMg="></latexit><latexit sha1_base64="l+WoOYSCLzknskRdbP2cJJk4PMg="></latexit>

+
1
n

! gAB
<latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit><latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit><latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit><latexit sha1_base64="dl4qLpkrB/QK2hsXf7mD6CeqvDU=">AAACBXicbVDLSsNAFL2pr1pfUZe6GCyCIJREBF3WunHhooJ9QFPKZDpph04mYWYilJCNG3/FjQtF3PoP7vwbp20W2npg4HDOPdy5x485U9pxvq3C0vLK6lpxvbSxubW9Y+/uNVWUSEIbJOKRbPtYUc4EbWimOW3HkuLQ57Tlj64nfuuBSsUica/HMe2GeCBYwAjWRurZh+jUCyQmqZulIvNuTbKP0aCXXtUy1LPLTsWZAi0SNydlyFHv2V9ePyJJSIUmHCvVcZ1Yd1MsNSOcZiUvUTTGZIQHtGOowCFV3XR6RYaOjdJHQSTNExpN1d+JFIdKjUPfTIZYD9W8NxH/8zqJDi67KRNxoqkgs0VBwpGO0KQS1GeSEs3HhmAimfkrIkNsStGmuJIpwZ0/eZE0zyquU3HvzsvVWl5HEQ7gCE7AhQuowg3UoQEEHuEZXuHNerJerHfrYzZasPLMPvyB9fkDKA+Xsw==</latexit>

= 0
<latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit><latexit sha1_base64="sNRa6migR4nhR4s6i31xjdL0aOE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHa7ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SloXVc+teveXlfpNHkcRTuAUzsGDGtThDhrQBAYhPMMrvDlj58V5dz4WrQUnnzmGP3A+fwD6roz7</latexit>

! A !" # ! A
<latexit sha1_base64="eBnrQ/bO2R+Ih/HU87tdH8ruokA=">AAACAnicbVDLSgMxFM34rPU16krcBIvgxjIjgi6rblxWsA/oDEMmzbSheQxJRihDceOvuHGhiFu/wp1/Y9qOoK0HAodz7uXmnDhlVBvP+3IWFpeWV1ZLa+X1jc2tbXdnt6llpjBpYMmkasdIE0YFaRhqGGmniiAeM9KKB9djv3VPlKZS3JlhSkKOeoImFCNjpcjdDyQnPRRdBhyl2kh48iNEbsWrehPAeeIXpAIK1CP3M+hKnHEiDGZI647vpSbMkTIUMzIqB5kmKcID1CMdSwXiRIf5JMIIHlmlCxOp7BMGTtTfGzniWg95bCc5Mn09643F/7xOZpKLMKcizQwReHooyRi0Ucd9wC5VBBs2tARhRe1fIe4jhbCxrZVtCf5s5HnSPK36XtW/PavUroo6SuAAHIJj4INzUAM3oA4aAIMH8ARewKvz6Dw7b877dHTBKXb2wB84H9+jfJbs</latexit><latexit sha1_base64="eBnrQ/bO2R+Ih/HU87tdH8ruokA=">AAACAnicbVDLSgMxFM34rPU16krcBIvgxjIjgi6rblxWsA/oDEMmzbSheQxJRihDceOvuHGhiFu/wp1/Y9qOoK0HAodz7uXmnDhlVBvP+3IWFpeWV1ZLa+X1jc2tbXdnt6llpjBpYMmkasdIE0YFaRhqGGmniiAeM9KKB9djv3VPlKZS3JlhSkKOeoImFCNjpcjdDyQnPRRdBhyl2kh48iNEbsWrehPAeeIXpAIK1CP3M+hKnHEiDGZI647vpSbMkTIUMzIqB5kmKcID1CMdSwXiRIf5JMIIHlmlCxOp7BMGTtTfGzniWg95bCc5Mn09643F/7xOZpKLMKcizQwReHooyRi0Ucd9wC5VBBs2tARhRe1fIe4jhbCxrZVtCf5s5HnSPK36XtW/PavUroo6SuAAHIJj4INzUAM3oA4aAIMH8ARewKvz6Dw7b877dHTBKXb2wB84H9+jfJbs</latexit><latexit sha1_base64="eBnrQ/bO2R+Ih/HU87tdH8ruokA=">AAACAnicbVDLSgMxFM34rPU16krcBIvgxjIjgi6rblxWsA/oDEMmzbSheQxJRihDceOvuHGhiFu/wp1/Y9qOoK0HAodz7uXmnDhlVBvP+3IWFpeWV1ZLa+X1jc2tbXdnt6llpjBpYMmkasdIE0YFaRhqGGmniiAeM9KKB9djv3VPlKZS3JlhSkKOeoImFCNjpcjdDyQnPRRdBhyl2kh48iNEbsWrehPAeeIXpAIK1CP3M+hKnHEiDGZI647vpSbMkTIUMzIqB5kmKcID1CMdSwXiRIf5JMIIHlmlCxOp7BMGTtTfGzniWg95bCc5Mn09643F/7xOZpKLMKcizQwReHooyRi0Ucd9wC5VBBs2tARhRe1fIe4jhbCxrZVtCf5s5HnSPK36XtW/PavUroo6SuAAHIJj4INzUAM3oA4aAIMH8ARewKvz6Dw7b877dHTBKXb2wB84H9+jfJbs</latexit><latexit sha1_base64="eBnrQ/bO2R+Ih/HU87tdH8ruokA=">AAACAnicbVDLSgMxFM34rPU16krcBIvgxjIjgi6rblxWsA/oDEMmzbSheQxJRihDceOvuHGhiFu/wp1/Y9qOoK0HAodz7uXmnDhlVBvP+3IWFpeWV1ZLa+X1jc2tbXdnt6llpjBpYMmkasdIE0YFaRhqGGmniiAeM9KKB9djv3VPlKZS3JlhSkKOeoImFCNjpcjdDyQnPRRdBhyl2kh48iNEbsWrehPAeeIXpAIK1CP3M+hKnHEiDGZI647vpSbMkTIUMzIqB5kmKcID1CMdSwXiRIf5JMIIHlmlCxOp7BMGTtTfGzniWg95bCc5Mn09643F/7xOZpKLMKcizQwReHooyRi0Ucd9wC5VBBs2tARhRe1fIe4jhbCxrZVtCf5s5HnSPK36XtW/PavUroo6SuAAHIJj4INzUAM3oA4aAIMH8ARewKvz6Dw7b877dHTBKXb2wB84H9+jfJbs</latexit>

Spacetimes foliated by non-expanding surfaces 
of co-dimension 1

Paw"owski, L, Jezierski 2004, 
L, Waluk, Szereszewski 2016, L, Szereszewski 2018 Kundt 1962, Podolsky 2008 
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Non-expanding horizon foliation and a transversal horizon

u = const

v = 0
<latexit sha1_base64="njnGqSPrnu2DvZqlt/DTGKiBlcs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxov2ANpTNdtMu3WzC7qRQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0d3Mb425NiJWTzhJuB/RgRKhYBSt9Di+cXvlilt15yCrxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+bTUTQ1PKBvRAe9YqmjEjZ/NT52SM6v0SRhrWwrJXP09kdHImEkU2M6I4tAsezPxP6+TYnjtZ0IlKXLFFovCVBKMyexv0heaM5QTSyjTwt5K2JBqytCmU7IheMsvr5LmRdVzq97DZaV2m8dRhBM4hXPw4ApqcA91aACDATzDK7w50nlx3p2PRWvByWeO4Q+czx/TZ417</latexit><latexit sha1_base64="njnGqSPrnu2DvZqlt/DTGKiBlcs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxov2ANpTNdtMu3WzC7qRQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0d3Mb425NiJWTzhJuB/RgRKhYBSt9Di+cXvlilt15yCrxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+bTUTQ1PKBvRAe9YqmjEjZ/NT52SM6v0SRhrWwrJXP09kdHImEkU2M6I4tAsezPxP6+TYnjtZ0IlKXLFFovCVBKMyexv0heaM5QTSyjTwt5K2JBqytCmU7IheMsvr5LmRdVzq97DZaV2m8dRhBM4hXPw4ApqcA91aACDATzDK7w50nlx3p2PRWvByWeO4Q+czx/TZ417</latexit><latexit sha1_base64="njnGqSPrnu2DvZqlt/DTGKiBlcs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxov2ANpTNdtMu3WzC7qRQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0d3Mb425NiJWTzhJuB/RgRKhYBSt9Di+cXvlilt15yCrxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+bTUTQ1PKBvRAe9YqmjEjZ/NT52SM6v0SRhrWwrJXP09kdHImEkU2M6I4tAsezPxP6+TYnjtZ0IlKXLFFovCVBKMyexv0heaM5QTSyjTwt5K2JBqytCmU7IheMsvr5LmRdVzq97DZaV2m8dRhBM4hXPw4ApqcA91aACDATzDK7w50nlx3p2PRWvByWeO4Q+czx/TZ417</latexit><latexit sha1_base64="njnGqSPrnu2DvZqlt/DTGKiBlcs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxov2ANpTNdtMu3WzC7qRQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0d3Mb425NiJWTzhJuB/RgRKhYBSt9Di+cXvlilt15yCrxMtJBXLUe+Wvbj9macQVMkmN6Xhugn5GNQom+bTUTQ1PKBvRAe9YqmjEjZ/NT52SM6v0SRhrWwrJXP09kdHImEkU2M6I4tAsezPxP6+TYnjtZ0IlKXLFFovCVBKMyexv0heaM5QTSyjTwt5K2JBqytCmU7IheMsvr5LmRdVzq97DZaV2m8dRhBM4hXPw4ApqcA91aACDATzDK7w50nlx3p2PRWvByWeO4Q+czx/TZ417</latexit>
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Lewandowski, Szereszewski, Waluk 2016, Lewandowski, Szereszewski 2018 

Theorem 8. Suppose 4-dim spacetime                     is foliated by non-expanding 
horizons emanating from a single transversal isolated horizon; then the vacuum 
Einstein equations with a cosmological constant       are satisÞed if and only if 
this is  a near horizon geometry, namely 

M, gµ !
<latexit sha1_base64="IPFqW6mQAtivcO7kj0Luf6WBTTk=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8SNgVQY9BL16ECOYB2SXMTibJkJnZdR6BsOQ7vHhQxKsf482/cZLsQRMLGoqqbrq74pQzbXz/21tZXVvf2CxsFbd3dvf2SweHDZ1YRWidJDxRrRhrypmkdcMMp61UUSxiTpvx8HbqN0dUaZbIRzNOaSRwX7IeI9g4Kbo/R/1OFgobSjvplMp+xZ8BLZMgJ2XIUeuUvsJuQqyg0hCOtW4HfmqiDCvDCKeTYmg1TTEZ4j5tOyqxoDrKZkdP0KlTuqiXKFfSoJn6eyLDQuuxiF2nwGagF72p+J/XtqZ3HWVMptZQSeaLepYjk6BpAqjLFCWGjx3BRDF3KyIDrDAxLqeiCyFYfHmZNC4qgV8JHi7L1Zs8jgIcwwmcQQBXUIU7qEEdCDzBM7zCmzfyXrx372PeuuLlM0fwB97nD1aakdA=</latexit><latexit sha1_base64="IPFqW6mQAtivcO7kj0Luf6WBTTk=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8SNgVQY9BL16ECOYB2SXMTibJkJnZdR6BsOQ7vHhQxKsf482/cZLsQRMLGoqqbrq74pQzbXz/21tZXVvf2CxsFbd3dvf2SweHDZ1YRWidJDxRrRhrypmkdcMMp61UUSxiTpvx8HbqN0dUaZbIRzNOaSRwX7IeI9g4Kbo/R/1OFgobSjvplMp+xZ8BLZMgJ2XIUeuUvsJuQqyg0hCOtW4HfmqiDCvDCKeTYmg1TTEZ4j5tOyqxoDrKZkdP0KlTuqiXKFfSoJn6eyLDQuuxiF2nwGagF72p+J/XtqZ3HWVMptZQSeaLepYjk6BpAqjLFCWGjx3BRDF3KyIDrDAxLqeiCyFYfHmZNC4qgV8JHi7L1Zs8jgIcwwmcQQBXUIU7qEEdCDzBM7zCmzfyXrx372PeuuLlM0fwB97nD1aakdA=</latexit><latexit sha1_base64="IPFqW6mQAtivcO7kj0Luf6WBTTk=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8SNgVQY9BL16ECOYB2SXMTibJkJnZdR6BsOQ7vHhQxKsf482/cZLsQRMLGoqqbrq74pQzbXz/21tZXVvf2CxsFbd3dvf2SweHDZ1YRWidJDxRrRhrypmkdcMMp61UUSxiTpvx8HbqN0dUaZbIRzNOaSRwX7IeI9g4Kbo/R/1OFgobSjvplMp+xZ8BLZMgJ2XIUeuUvsJuQqyg0hCOtW4HfmqiDCvDCKeTYmg1TTEZ4j5tOyqxoDrKZkdP0KlTuqiXKFfSoJn6eyLDQuuxiF2nwGagF72p+J/XtqZ3HWVMptZQSeaLepYjk6BpAqjLFCWGjx3BRDF3KyIDrDAxLqeiCyFYfHmZNC4qgV8JHi7L1Zs8jgIcwwmcQQBXUIU7qEEdCDzBM7zCmzfyXrx372PeuuLlM0fwB97nD1aakdA=</latexit><latexit sha1_base64="IPFqW6mQAtivcO7kj0Luf6WBTTk=">AAAB9HicbVDLSgNBEOz1GeMr6tHLYBA8SNgVQY9BL16ECOYB2SXMTibJkJnZdR6BsOQ7vHhQxKsf482/cZLsQRMLGoqqbrq74pQzbXz/21tZXVvf2CxsFbd3dvf2SweHDZ1YRWidJDxRrRhrypmkdcMMp61UUSxiTpvx8HbqN0dUaZbIRzNOaSRwX7IeI9g4Kbo/R/1OFgobSjvplMp+xZ8BLZMgJ2XIUeuUvsJuQqyg0hCOtW4HfmqiDCvDCKeTYmg1TTEZ4j5tOyqxoDrKZkdP0KlTuqiXKFfSoJn6eyLDQuuxiF2nwGagF72p+J/XtqZ3HWVMptZQSeaLepYjk6BpAqjLFCWGjx3BRDF3KyIDrDAxLqeiCyFYfHmZNC4qgV8JHi7L1Zs8jgIcwwmcQQBXUIU7qEEdCDzBM7zCmzfyXrx372PeuuLlM0fwB97nD1aakdA=</latexit>

!
<latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8XNUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit><latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8XNUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit><latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8XNUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit><latexit sha1_base64="qQO9a7FE3YpCEG8qG2hSkxAgKIA=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLCvYBbSg3k0k7dDIJMxOhhH6EGxeKuPV73Pk3TtsstPXAwOGcc5l7T5AKro3rfjultfWNza3ydmVnd2//oHp41NZJpihr0UQkqhugZoJL1jLcCNZNFcM4EKwTjG9nfueJKc0T+WgmKfNjHEoecYrGSp3+vY2GOKjW3Lo7B1klXkFqUKA5qH71w4RmMZOGCtS657mp8XNUhlPBppV+plmKdIxD1rNUYsy0n8/XnZIzq4QkSpR90pC5+nsix1jrSRzYZIxmpJe9mfif18tMdO3nXKaZYZIuPooyQUxCZreTkCtGjZhYglRxuyuhI1RIjW2oYkvwlk9eJe2LuufWvYfLWuOmqKMMJ3AK5+DBFTTgDprQAgpjeIZXeHNS58V5dz4W0ZJTzBzDHzifPwulj10=</latexit>

gµ! dxµ dx! := gAB dxA dxB !
<latexit sha1_base64="/XHbVoWRcJGPjeWvUs8/3IdN9IU=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBjSURQZdt3bisYB/QxjCZTNqhkwczE7XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89XsKZVJb1bRRWVtfWN4qbpa3tnd09s7zflnEqCG2RmMei62FJOYtoSzHFaTcRFIcepx1vdDX1O/dUSBZHt2qcUCfEg4gFjGClJdcsD9ys3pj4j3d1XQ10ilyzYlWtGdAysXNSgRxN1/zq+zFJQxopwrGUPdtKlJNhoRjhdFLqp5ImmIzwgPY0jXBIpZPNTp+gY634KIiFrkihmfp7IsOhlOPQ050hVkO56E3F/7xeqoJLJ2NRkioakfmiIOVIxWiaA/KZoETxsSaYCKZvRWSIBSZKp1XSIdiLLy+T9lnVtqr2zXml1sjjKMIhHMEJ2HABNbiGJrSAwAM8wyu8GU/Gi/FufMxbC0Y+cwB/YHz+ALjmkvo=</latexit><latexit sha1_base64="/XHbVoWRcJGPjeWvUs8/3IdN9IU=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBjSURQZdt3bisYB/QxjCZTNqhkwczE7XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89XsKZVJb1bRRWVtfWN4qbpa3tnd09s7zflnEqCG2RmMei62FJOYtoSzHFaTcRFIcepx1vdDX1O/dUSBZHt2qcUCfEg4gFjGClJdcsD9ys3pj4j3d1XQ10ilyzYlWtGdAysXNSgRxN1/zq+zFJQxopwrGUPdtKlJNhoRjhdFLqp5ImmIzwgPY0jXBIpZPNTp+gY634KIiFrkihmfp7IsOhlOPQ050hVkO56E3F/7xeqoJLJ2NRkioakfmiIOVIxWiaA/KZoETxsSaYCKZvRWSIBSZKp1XSIdiLLy+T9lnVtqr2zXml1sjjKMIhHMEJ2HABNbiGJrSAwAM8wyu8GU/Gi/FufMxbC0Y+cwB/YHz+ALjmkvo=</latexit><latexit sha1_base64="/XHbVoWRcJGPjeWvUs8/3IdN9IU=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBjSURQZdt3bisYB/QxjCZTNqhkwczE7XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89XsKZVJb1bRRWVtfWN4qbpa3tnd09s7zflnEqCG2RmMei62FJOYtoSzHFaTcRFIcepx1vdDX1O/dUSBZHt2qcUCfEg4gFjGClJdcsD9ys3pj4j3d1XQ10ilyzYlWtGdAysXNSgRxN1/zq+zFJQxopwrGUPdtKlJNhoRjhdFLqp5ImmIzwgPY0jXBIpZPNTp+gY634KIiFrkihmfp7IsOhlOPQ050hVkO56E3F/7xeqoJLJ2NRkioakfmiIOVIxWiaA/KZoETxsSaYCKZvRWSIBSZKp1XSIdiLLy+T9lnVtqr2zXml1sjjKMIhHMEJ2HABNbiGJrSAwAM8wyu8GU/Gi/FufMxbC0Y+cwB/YHz+ALjmkvo=</latexit><latexit sha1_base64="/XHbVoWRcJGPjeWvUs8/3IdN9IU=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBjSURQZdt3bisYB/QxjCZTNqhkwczE7XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89XsKZVJb1bRRWVtfWN4qbpa3tnd09s7zflnEqCG2RmMei62FJOYtoSzHFaTcRFIcepx1vdDX1O/dUSBZHt2qcUCfEg4gFjGClJdcsD9ys3pj4j3d1XQ10ilyzYlWtGdAysXNSgRxN1/zq+zFJQxopwrGUPdtKlJNhoRjhdFLqp5ImmIzwgPY0jXBIpZPNTp+gY634KIiFrkihmfp7IsOhlOPQ050hVkO56E3F/7xeqoJLJ2NRkioakfmiIOVIxWiaA/KZoETxsSaYCKZvRWSIBSZKp1XSIdiLLy+T9lnVtqr2zXml1sjjKMIhHMEJ2HABNbiGJrSAwAM8wyu8GU/Gi/FufMxbC0Y+cwB/YHz+ALjmkvo=</latexit>
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Summary

¥ The type D equation: 

¥ Non-twisting of the second double principal vector if: 

¥ All axisymmetric solutions to the type D eq. for trivial p.f.b. structure on topological 2-
sphere parametrized by (A, J); 

¥ All solutions on genus>0 derived (non-rotating); 

¥ All axisymmetric solutions solutions to the type D eq. for a non-trivial p.f.b structure on a 
2-sphere derived, generic 3-parameter solution non-embeddable in the known 
generalized black hole solutions; 

¥ Open problem: existence of non-axisymmetric solutions on topological sphere; 

¥  Bifurcated horizon - axial symmetry without rigidity theorem; 

¥ Type D equation as an integrability condition for NHG; 

¥ NHG solutions for genus=0 and genus>0;
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