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1. [Introduction.—Liist and Schliiter' have recently pointed out that cosmic
magnetic fields might often satisfy the condition
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Force-Field-Electrodynamic properties (in flat space-time)

The Navier-Stokes equation for a plasma -Vp+jxB=0 with p<B’/2u

ij:O Which j=aB

implies

VxB = uj
V-B=0

Combining this equation with Maxwell equations and V- (VxB)=0

B-Va=0,
VxB=aB

One immediately has

~-V'B=a’B

V2B+052B:B><Vocﬁ<§
B-Va=0 -




null fetrads for Minkowski spherical polar coordinate

ds’ =dt’ —dr’ —r’d@” —r’sin” 6d ¢’
1
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: f : - ma—T(O 0,7, irsm@);m, \/_(0,0,r,—irsiné?)
J_ o +0 dt+dr B w" = dx
ERTTR
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Covariant and non-stationary Rissener-Nordestrom metric

dS* = e”’ (dt)’ — e’ (dyp —wdt — q,dx, — q,dx,)’ —e”" (dx,)” — e’ (dx,)’

X =, X =@, X, =F, X,=0




Useful definitions for null tetrad and spin coefficients and so

a :(la,na,ma,n—/la),

V.=V, =(D,A,8,9).

Vo= AN Ay
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V[avb]ﬂ‘cl -

yk

d i
Rabc ﬂ“d'

0 1 0 0]

10 0 0

=l 0 0 -1f

00 -1 0

Vs = 77;17,1« - -
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T ==Yr41> —_(7/121_7/341)9 K=Y
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A=~Vou> 2(7/124 Vaas) P =71
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H ==Y 43> /B 2(7/123 7/343)9 O =7V133
|

V=" 2(7/122 7/342)’ T=71n
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_ b—c d
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E. Newman and R. Penrose, Journal of Mathematical Physics 3, 566 (1962 ).




Oh my goodness, what are these Martian mathematics?!!

Metric coefficients

Commutation for spin coefficients

Al —Dn® =(y + ) +(e+E)n® — (v + 7)m" — (T + m)m",
ol —Dm* =(a+ p—-7)l*+xkn“ —om” —(p+e—€)m”,

on’ —Am“ =il +(t—a—Pn* + Am" +(u—y+r)m",
Sm" —&m' = (@ -l +(p—p)n’ —(@—pym' +(a—pm".

Bianchi identities
¥, -DV¥, = (da—1)¥,-22p+e)¥, +3x¥,
¥, -DY, =¥, +2(a-7)¥,-3p¥, +2c¥,,
oV, -DVY,=21¥,-32¥, +2(c- p)¥, +x¥,,
OV, -DY, =32Y, - 2a+27)¥, +(4e- p)¥,,
AY, - 0¥, =4y - ¥, - 22t + B)¥, + 30,
AY oY, =W +2(y - ¥, -32¥, +20¥,,
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St—Ac=uc+pl+r(t+f-a)-cBy—-7)—kv
Ap-dt=—(pu+od)+1(B-a—-T)+(y+7)p+xv—"7,
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Dp-0k=p* +06+(e+€)p-kr—k(Ba+L—1)
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Dr—-Ax=(+7m)p+(T+r)o+(e-€)r-CBy+y)x+¥,

Do -0e=(p+€—-2¢)a+ 56— Pe—KkA—ky+(e+p)r
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Null tetrads for RN metric _

rz V F*=4rJ°
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Some of Linearized Maxwell equations

(ev/ﬂtz[;iz),3 n (el//+u3Fsl),2 =0;
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Axial perturbations:

Gegenbauer function

(r’e*'Q,ysin’ 0) , + 70y, , sin® @ = 2(r’¢" sin” 0)0R,, = 4Qre"F,, sin’ §
(r’e*'Q,ysin’ 0) , — e "0y, sin’ 0 = —(2r sin* 0)6R,, =0

) . d 1 4P
C-32(9) = sin® - !
2 () =m0 o

C. 3 (0)=sin’ (P, , — B, cotd)

Q(t, r,0) = Ast sin” 0 = A(Qm - Q3,2)Sin3 0= Q(’”)lez/z ()

- DR VA . .
NZ, =V ZV =5 (e +Dr =g, (+= NG k=12, j =)

C

g =3M +J3M)’ +(20u.)’,

¢ =3M —JBM)* +(20u.)*,
Ue =2n=(-1)1+2)

T. Reege and J. A. Wheeler, Phys. Rev. 108, 1063-9 (1957).
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Some necessary definitions
have appeared in formulas

ZO = (g, —q,)q, (H " cos + HS ) sinvp),
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Polar perturbations:

(S +80), o + (B 511, €O O+ (—~+0,)00, — (=40, ),
v r
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Zerrili like equation

bv=N(E®), b1, =L(r)BO),
511, = (T()B(6) +V ()P, (6))
5 = (T(HB(O) + V ()P, (0) cot )

r2e21/
OF,, = @Boz (r)F(0),
re”
Fy; = _5303 (7”)1)1,9 (0),
. re”
Fyy = —io E B,,(r)F ,(0),
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F. J. Zerrili, ibid., 2, 2141-60 (1970).
F. J. Zerrili, Phys. Rev. letters., 24, 737-8 (1970).
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Definition of Energy-Momentum tensor in curved space-time

a 1 7/
Tyv :F,uaE/ _Zg,quQpF g

The contravariant orthonormal basis are as

e, = (e ",we ",0,0),
e =(0,e",0, 0),

& = (0.g,¢ " e 0)
e; =(0,q,e .,0,e ).
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Non-zero components of Energy-momentum tensors in
both tetrads and curved space-time

t

1 — _2¢0¢g; 13 — _2¢0¢1*;le + T30 — _4¢1¢1*

s =—240,.T, =-26,4,:T;; = 24,0, -

gl 2l

t for tetrads
B for Bend S-T

B 2 p
o %
1,, =e " 1, .,
B 4 > 4
— YW+ g3 74
1,5 = (e 15— qgse 7;1) -
B y

4
o 2y 25 o 2y
Z,, = (e 1,,—qg,e ]11) -
B B p

gz 1o+ 715 == 7 1.

30
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Weyl and
Maxwell scalars

3 —3/2
—2io(q,lq, _Q2])2 ImV, =-——,cos¢y+Y, siny) —— l+2
A2 sin” @
p2 Criz”
—2icImr*Wv, = sin” ¢ (Y ,cosyp+ Y ,sin))
t Malg — DA 1

2 v B I
S04 14,4, Img, == A (2] cos— 2y sin ) B
_ . r (+) 20 0
2\2Re ¢O—,uZA+(H1 cos ) +—0)h
r

3r

Jcosty—Z ) siny) P,
STRN V-2, (Y

J(2a.[q, — ¢, ])Im¢, =




This is the first exact

solution for ingoing
(outgoing) solutions??

Maybe So
astonishing!!

O
o
o J5
! —Ir )
[T e e i --------------------- : Elm¢0 :Asin99’¢(v,0’¢),i
NBATT = (cotbd , +d ,, +—5—0_ )UV,6,p) .. : i
____________________ S osint@ T : —77 :
Regy =—=8,(»0,0),
0.0 = [* 350\ (70 cos— 20 sin BB ydip
w2 e ale —a ) : R
I 275 (+) 20 i
Q ,0,0)=—CS A (H DYP(0), |
Polar(v ©) 2\/5 +( 1 COS¢+NC7' ) 1( ) !
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Concluding Remarks

The EHT ultimately proved many of important theories in GR

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

We can not call any singularities Black Holel!

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

no hair conjecture, cosmic censorship, besides dyonic theory can be discussed
Zerrili and Reege-Wheeler like equations for RN-BH have been expressed again
To span all ST, and cause of causality concepts, we had to re-scale the coordinates

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

GR and have resulted in golden age of it

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

The accretion disc and jets can be examined by virtue of Blanford-Znajek theory
For the first time an exact solution for the Maxwell's scalars have been introduced

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