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Force-Field-Electrodynamic properties (in flat space-time)

The Navier-Stokes equation for a plasma 0p-Ñ + ´ =j B 2 / 2p B µ!with
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null tetrads for Minkowski spherical polar coordinate
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2 32 2 33( ) ( ) ( ) ( )dS e dt e d dt dx dx e dx e dq q xµµn y j w= - - - - - -

Covariant and non-stationary Rissener-Nordeström metric
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Useful definitions for null tetrad and spin coefficients and so

Weyl 
scalars12 Spin Coef.

E. Newman and R. Penrose, Journal of Mathematical Physics 3, 566 (1962 ).
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Oh my goodness, what are these Martian mathematics?!!

Bianchi identities 

Commutation for spin coefficients

Metric coefficients
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Some of Linearized Maxwell equations
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Axial perturbations:
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T. Reege and J. A. Wheeler, Phys. Rev. 108, 1063-9 (1957). 
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Polar perturbations:

2 3

, , 3 , , , ,

0323

2,
1 1( ) ( ) cot ( ) ( )

2

r r r rr r
Qee F
r

R

q q q

n
µ µ

dy du dy dµ q u du u dµ

d
-

+

+ + - + - + - +

= - = -

2 2
, , , , 2 3 , ,

, , , 2 3 , 32

2
,0, 02210 1

1 1 1[ 2( ) ( ) 2( 2 ) ]

1 [ cot ( ) cot 2 ]

2

r r r r r re
r r r r

r
Qe F
r

R

n

q q q q

n

dµdy u dy dy du dµ dµ u

dy dy q dy du dµ dµ q dµ

d dy d-

+ + + + - - - +

+ + + - - +

- = - =

2

3 , ,

,

( ) ( ), ( ) ( ),
( ( ) ( ) ( ) ( ))
( ( ) ( ) ( ) ( ) cot )

l l

l l

l l

N r P L r P
T r P V r P
T r P V r P

q q

q

dn q dµ q

dµ q q

dy q q q

= =

= +

= +

2 2

02 02

03 03 ,

23 23 ,

( ) ( ),
2

( ) ( ),
2

( ) ( ),
2

l

l

l

r eF B r P
Q
reF B r P
Q
reF i B r P
Q

n

n

q

n

q

d q

q

s q
-

=

=-

=-

Zerrili like equation

( ) ( )1 2 1 2
1 25 5

2 ; ( ) ( )( ) ( ),
2 2

;k k
q q q qV U W V UZ V W

r
Z

r
++ + ++ - -D D
= + = -L =

F. J. Zerrili, ibid., 2, 2141-60 (1970).
F. J. Zerrili, Phys. Rev. letters., 24, 737-8 (1970).
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1
4

T F F g F Fa qr
µn µa n µn qr= -

Definition of Energy-Momentum tensor in curved space-time 

The contravariant orthonormal basis are as
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Non-zero components of Energy-momentum tensors in
both tetrads and curved space-time 
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Maxwell scalars
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This is the first exact 
solution for ingoing 

(outgoing) solutions?? Maybe So 
astonishing!!
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Concluding Remarks

v The EHT ultimately proved many of important theories in GR

v M87 and M87* now are our existent laboratory to learn more about

v We can not call any singularities Black Hole!!

v Any extra orders or sources have no sense of developed hair conjecture

v no hair conjecture, cosmic censorship, besides dyonic theory can be discussed

v Zerrili and Reege-Wheeler like equations for RN-BH  have been expressed again

v To span all ST, and cause of causality concepts, we had to re-scale the coordinates

v Null tetrads and Newman-Penrose formalism have had very important role in development of 

GR and have resulted in golden age of it

v Einstein-Maxwell theory and force-free mechanism have been evaluated

v The accretion disc and jets can be examined by virtue of Blanford-Znajek theory

v For the first time an exact solution for the Maxwell’s scalars have been introduced 

v The E-M tensor in both tetrad and bend spaces have been obtained
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