
33

CHAPTER III

DYNAMIGAb INHERITANCE PROPERTY
AND

MAGNETO-DUST DISTRIBUTION
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L INTRODUCTION:

The critical study of the work due to Maarteen and Maharaj (1986) 

suggests that there do exist proper Conformal Killing vectors in FRW 

models and perfect fluid distribution. This suggested clue to Duggal 

(1992) to modify the concept of curvature collineation suitable for proper 

Conformal Killing vector and other related proper symmetries. 

Accordingly he introduced a new symmetry called as Curvature 

Inheritance defined as,
£ Rabcd — 2 a Rabcd

This implies Ricci Inheritance property,

£ R&b 2 GC Rab .
k

The prime goal of this work is to explore the geometrical and 

dynamical properties of Dynamical Inheritance associated with Magneto- 

Dust Distribution described by energy momentum tensor I (3.4) through 

the definition given below:

2. DEFINITION: DYNAMICAL INHERITANCE:

The space-time is said to admit Dynamical Inheritance along vector 

field 4 if,
L Tab = 2 a Tab . 1
k

where a is scalar function of co-ordinates and Tab is the stress energy 

tensor.

This stress energy tensor I (3.4) involves two eigen vectors one of 

which is the time-like eigen vector ua with eigen value ei = p + Vi |xh2 

and the other is the space-like eigen vector ha with eigen value

Q2 = -
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Hence the study of Dynamical Inheritance described by (1) is governed 

by the choice of the Inheritance vector £ with two separate cases as 

= ua and £a = ha 

Equation (1) can be expressed as
( Tab;c ) + ( Tdb ) ( ;a ) + ( Tad ) ( £d ;b ) = 2 tt Tab. 2

We study this expression with the following two specific types of 

vector £

CASE I: If C = ua

For this choice equation (2) can be written as

(Ve)uc + (Tdb)(ud;1) + (Tad)(ud;b) = 2 a Tab. 3

Theorem 1 : If the Magneto-Dust Distribution admits Dynamical 

Inheritance property along flow lines then the active gravitational mass 

density is inherited iff (jxh2 )* + jxh2 + jxh2 0 = 0.

Proof: If equation (3) is transvected with gab, we get

( g,b T.b;c) uc + ( Tdb gab ) (ud;.) + ( gab Tab ) ( u% ) =

= 2 a gab T,b ••'g“b;c = 0

i.e. (T ;C) uc + Tad (ud ;a) + Tbd (ud ;b) = 2 a T,

i.e. (T;c)uc + 2rd(ud;,) = 2aT,

i.e. (T;c)uc + 2T“‘(ud;.) = 2aT, 4

Putting T - p (vide I - 4.7 ) and using expression of T^ (vide I - 3.4 ) 

in equation (4), we have

(p;c)uc + 2[(p + jxh2 ) uV - Vi jjl h2 gad - |x hahd ]

[Ud;a] = 2 ap . 5
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We have ua;a = 0, p ;cuc = p, ud;auj[= 0.

Hence equation (5) can be written as
p + 2 [ (p + nh2) uVfE, - V4 p. h2 £* ^. -

- p, h'h^, ] = 2 a p,

i.e. p - jjch2 0 - 2 |x Ud; Jhdha = 2 a p .

Maxwell equation I (8.7) directs
= - p,h2 - ph2 0 - ( \jJ2 ) (h2 f

Hence from (7), equation (6) can be written as

p - ph2 0 - 2 [ - ph2 -ph2 0 - (p/2) (h2) ] = 2 a p ,

i.e. p + ph2 0 + 2 ph2 + p (h2)’ ] = 2ap,

i.e. [ p + ph2 ] + ph2 + ph2 0 = 2 a p ,

i.e. L (p + ph2) = 2ap - ph2 - ph2 0 ,
u

/

/
/

6

7

8

9

10

11

This implies that
Lp = 2ap iff( ph2 ) + ph2 + ph2 0 = 0, 12
u

But p = T vide I (4.7),

Hence from (12), we get

LT = 2 a T iff ( ph2 ) + ph2 + ph2 0 = 0. , 
u

Hence the theorem. }

Theorem 2 : If the Magneto-Dust Distribution admits Dynamical 

Inheritance property along flow lines then time-like eigen value is 

inherited along flow lines.
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Proof: On multiplying equation (3) by u*ub, we get

UaUb ( Tab;c ) UC + UaUb ( Ud;a ) Tab + UaUb ( Ud;b ) Tab

= 2 a uaub Tab 13

The three terns on left hand side of equation (13) are 

simplified in following manner.

Consider, uaub (Tab; c) uc =

= uaub [ (p + ph2) uaub - V2 ph2 gab - P- hahb ]; cuc

vide I (3.4)

= UaUb [ ( P + fill2 ) UaUb ] ;CUC - ( Vi ph2 ) ;c U^ gab UC

- (p hahb); cUcuaubuc, 14

Using ua; cua = 0, uaha = 0, gab; c = 0 and uaua = 1 in equation (14), 

we get

uaub(Tab;C)uc =

= ( p + ph2 ) ;cUC + ( P + ph2 ) UaUbUa;CUbUC +

+ ( p + ph2 ) uaubub; cuauc -

- lA [ gab ( p ; CUaUb h2 + h2 ; cUaUb p )] UC

- [ P ; cuVhahb + p ha ; cU^hfab + p hb ; ehaUaUb )] uc,

= ( p + ph2 ) ;CUC - Vi ( P ;c h2 + h2 ; c p) uc 

= (p + ph2);cuc-1/2(ph2);cuc.

Finally we get

u8ub(Tab;c)uc = (p + '/2tih2);cuc. 15

Now consider
UaUb(ud;a)Tab =

= uaub [ (p + ph2) UdUb- Vi ph2 gab- P hdhb ] ud;a

vide I (3.4)

= ( P + ph2 ) UaUbUdUbUd ; a - Vi ph2 gdb uVud ; a -

- phdhbuaubud; a, 16



38

We have ud; aUd = 0, uaua = 1, u^b = 0,

Hence from equation (16), we get
uaub (ud; a) Tdb = 0 . 17

Further consider

UBUb ( Ud ;b ) Tad = UaUb [ ( p + |xh2 ) UaUd

-!/2[xh2gad- JAhahd] ud;b

vide I (3.4)

= (p + |xh2) uaubuaUdUd; b

- Vt. |xh2 UaUb gad Ud ; b -

- fx hahdUaubud; b,
UaUb ( Ud ; a ) Tad = 0. 18

V Ud ; bUd = 0, UaUa = 1, Uaha = 0

Thus from (15), (17) and (18) equation (13) reduces as

(p + Yz jxh2);cuc = 2 auaubTab, 19

This implies that

(p + }xh2 ). cuc = 2 a ( p + V2 jxh2 ) vide I (4.2)

i.e. L ( p + Vi |Jih2) = 2 a ( p + y2 p,h2 ), 20
u

i.e. L ei = 2 a ei, vide I (4.2) 21
u

Here the proof of theorem is completed.

Note 1: Equation (20) can be rearranged as

p + V2 |xh2 + 14 |x(h2) = 2a(p + 1/2tih2). 22
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Making use of continuity equation I (9.10) in (22), we get 

( lA jxh2 - p 0 ) + V2 jxh2 + 14 jx (h2) =

= 2 a ( p + !4 jxh2) .

i.e. jxh2 - p 0 + V2 jx (h2 )* = 2 a (p + V* |xh2). 23

This equation (23) exhibits the effect of dynamical entities on Inheritance 

scalar function a.

Theorem 3 : If the Magneto-Dust Distribution admits Dynamical 

Inheritance property along flow lines then

L jxh2 = a fxh2 iff jxh2 + 2 jxh2 0 = 0. 
u

Proof: On transvecting equation (3) with hahb, we get

hahb ( Tab;c ) UC + hahb Tdb ( Ud;a ) + hV Tad ( Ud;b )

= 2ahahbTab 24

Each term on left hand side of equation (24) is 

simplified in following manner.

Consider hahb (Tab; c) uc =

= hahb [ (p + jxh2) uaub - Vz jxh2 gab - jx hahb ]; cuc

vide I (3.4)

= [ (p + jxh2); cuc uaUbhahb + (p + jxh2 ) ua; cUbhahb

+ (p + jxh2) ub; cuahahb ] uc - K [ jxh2; ehahb + jx . c h2 hahb]

gab UC- [ JX ^hahbh^h + + JX hb ; ] UC .

25

We have ua; cua = 0, ha; cuc = ha, hah3 = - !4 (h2), uaha = 0, haha = - h2, 

p; cuc = p Hence from equation (25) 

h“hb(T,b;c)u‘ =

= - ‘/2 [ (l ; cuc h2hah» + n h2; cuchX ]



- [ JX ; CUC h4 + |X ha ; cha ; c ha (- h2 ) UC

+ ,xhb;cuc(-h2)hb]j 26
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i.e. hahb(Tab;c)uc =

= - y2[ |lh2(-h2) + iuL(h2)(-h2)]
- [ M, h4 H- M, ( ha ) ha (-h2) + |X ( tfto) hb (-h2) ] 27

= /4 |1 h4 + Vi |xh2( h2)- jx h4 - ‘/a |xh2 ( h2)'

- ‘/a |xh2 ( h2 )*

= - ‘/a |1 h4— ‘/a |xh2 (h2 )*

= -‘/ah2! jxh2 + |x(h2)]

hahb ( Tab;c ) Uc = - ‘/a h2 [ fxh2 ]*. 28

Now consider

hahb Tdb (ud; a) =

= hahb [ ( p + fih2) UdUb - ‘/a jxh2 gdb- p, hdhb ] ud;a

vide I (3.4)

= ( p + fxh2 ) udubhahb - ‘/a jxh2 gdb hahb -

-lthahbhdhb]ud;a,

= ( P + |xh2 ) Ud ; a UdUbhV - ‘/a (xh2 Ud ; a gdb hahb - 

-jxud;ahahbhdhb. 29

We have ha; cuc = Ha, Haha = - ‘/a (h2), uaha = 0, haha = - h2, p; cuc = p

Hence from equation (29), we get

hahb Tdb (ud; a) = - Vi |xh2 ud; a hahd + fxh2 ud; a hah<j 

= ‘/a|xh2[ua;dhahd]

= 1/ah2[-jxh2-fxh2e-((x/2)(h2)*] 30

vide I (8.7)
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h*h1,(Tdb)ud;a = - h2/4 [2ixh2 + 2|xh20 + |x (h2) ] 31

Further consider,
hVTadCu^b) = h^tCp+flh^UaUd

- V2 (xh2 gad- phahd] Ud;b

= [(p +|xh2)ud;bhahbuaUd

- V2 ph2 gad hahb ud; b 

-p,ud;bhahbhahd] .

If we put uaha = 0, haha = - h2, hah3 = - V2 (h2 j, ud; b Ud = 0 

in equation (33), we get
hahb Tad (ud ;b ) = - !/2 *xh2 ud;bhdhb+ h2 ud .^hhd, 

hahbTad(ud;b)= Vi ph2Ud;bhdhb,

= h2 [ - |x h2 - |x h2 0 - (|x/2) (h2 5 ]>

vide I (8.7)

= -h2/4[2|xh2 + 2p,h20 + *x(h2)] . 34

Thus from (28), (31) and (34), equation (24) reduces to

- !/2 h2 ( fxh2) - >/2 h2 [ 2 |ih2 + 2 ph2 0 + fx ( h2)']

= 2 a hahb Tab
»

i.e. - '/2 h2 ( jxh2 ) - '/2 h2 [ 2 fxh2 + 2 h2 0 + p, (h2 )']

= -2ah4, vide I (4.4)

2 (jxh2) + jxh2 + 2 jxh2 0 = 2 a ph2

This implies that
2 L (|xh2) = 2 a |xh2 - jxh2 - 2 pJh2 0 37

u

Hence the proof of theorem is completed.

35

36

32

33

13747
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Theorem 4 : If Magneto-Dust Distribution admits Dynamical inheritance 

property along flow lines then acceleration is orthogonal to magnetic 

lines.

Proof: On contracting equation (2) with uahb, we get

uahb (Tab;c) uc + u^T* (ud) + T* u‘hb (ud ;b)

= 2 a uV T,b, 38

i.e. uV(T,b;c)uc + TdbuV(ud;.) + T.duV(ud.,b) = 0 .

vide I (4.5) 39

The three terms on left hand side of (39) are simplified in 

following manner:

Consider,

uahb(Tab;c)uc = uahb[(p + ph2)uaub

- V2 ph2 gab - |xhahb ]; cuc,

= [ ( p + p-h2 ) ; cuahbuaub + ( p + p-h2) ua; c 

UbUahb + ( p + p,h2 ) ub; cuauahb ] uc

- [ gab ]L ;ch2Uahb + gab jxh2 ;CUahb] UC

- [ |X ; c uah\hb + |xha ;Chbuahb +

+ p, hb; chauahb ] uc 40

Using uaha = 0, ua = ua; cuc, uaua = 0 in (40), we get

uahb ( Tab; c) uc = ( p + p-h2 ) Ubhb + ph2 haua ,

= ( p + ph2 ) Ubhb - p h2 uaha ;

v uaha = - n;ua
= (p)Ubhb.

Now consider,

uahb Tdb ud; a = uahb [ ( p + ph2 ) UdUb

- Vi p-h2 gdb- p-hdhb ] ud;a,

41
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= ( P + jxh2 ) Ud ; a UahbUdUb

- V2 |xh2 ud; a uahb gdb |JL ud; aU^Xhb 42

Using uaua = 1, uaha = 0, ud; aua = ud, ud; aUd = 0 in (42), we get

uahbTdbud;a = - Va \xh2 ud;a uah<i- p. ud ( - h2 ) hb ,

= -Va |xh2 udhd + p,h2 udhb,

= + ]/2 ph2 u\ . 43

Further consider,

uahb Tad ud; b = uahb [ ( p + jxh2) UaUd

-‘/a |xh2 gad-|xhahd] ud;b,

= ( p + |xh2) ud; buahbuaUd 

- Va p-h2 ud; buahb gad - |X ud; bUah\hd, 44

We have uaua = 1, uaha = 0, ua; bUa = 0. Hence from (44), we get

uahbTadud;b = 0. 45

Hence from (41), (43), and (45), equation (39) yields as, 

pv&h + Vaph2u\ = 0. 

i.e. p Ubhb + Va |xh2 dbhb = 0 . 

i.e. (p + Va ph2) iibhb = 0 .

This implies that

Ubhb = 0 , \'p + Vaph2*0 46

This completes the proof.

CASE II: If£a = ha.

For this choice equation (2) can be written as
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( Tab;c)hC + (Tdb) (hd;a ) + ( Tjj ) ( hd ;b ) = 2 a Tab . 47

Theorem 5 : If the Magneto-Dust Distribution admits Dynamical 
Inheritance property along magnetic lines then the time eigen value is 
inherited along magnetic lines iff hdUd = 0 .

Proof: Multiplying equation (47) by uaub, we get
uV(T,b;c)hc + uV(Tdb)(hd;a) + (Tad)(hd;b)

= 2 auaubTab. 48

The three terms on left hand side of (48) are simplified as follows : 
Consider

uaub (Tab;C)hc = uaub [ (p + jxh2) uaub
- '/2 |xh2 gab - |xhahb ]; chc,

= [ ( P + }xh2 ) ; cUaUbUaUb + ( P + jxh2 ) Ua; c

UbUaub + (p + p,h2) Ub; c uauaub] hc

- y2 [ g ;c h2gab UaUb + h2 ;c (X gab uV] hC

- [ jx; c hahbuaub + p,ha ichbuV +

+ |xhb;cuaub]hc 49

If we replace uaua = 1, uaha = 0, uaua = 0 in (49), we get 

uaub (Tab;c) hc = (p + |xh2 ) ;chc

-1/2(p,;ch2hc + h2;cp.hc)
= [(P + H*2);c-1/2(pLh2);e]hC 

= [ p H- V4 (Xh2 ); chc. 50

Now consider
uaub (hd;a ) Tdb = uaub hd;a[(p + {xh2) UdUb 

- V* |xh2 gdb - fxhdhb ],
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= ( p + |lh2 ) hd; a llVWlb

- 'A jxh2 hd ; a UaUb gdb - |x hd; aU^hildhb . 51

Using uaua = 1, uaha = 0, hd; aua = hd, in (51), we get

uaub (hd; a) Tdb = (p + jih2)^-^^2^,

= (p + V2\Lh2)idud 52

Further consider,
uaub (hd;b) Tad = uaub (hd;b) [ ( P + |xh2) uaUd

-!/2|xh2gad-|xhahd]

= ( p + ph2 ) hd; buVWld

- y2 ph2 hd; buaub gad - p- hd; buVhahd, 53

We have uaua = 1, uaha = 0, hd; a% = Hence from (53), we get 

uaub (hd; b ) Tad = (p + ph2) KdUd - lA ph2 lidUd.

= (p + ^puh2)^ . 54

Hence from (50), (52), and (54), equation (48) reduces to,

(p + lA p-h2); chc + (p + !4 ph2) hdUd

+ ( p + Vi |xh2) lidUd = 2 a uaub Tab .

i.e. L(p + lA p-h2) + 2 (p + lA p-h2)lidUd = 2a(p + !4 p-h2).

vide I (4.2)

i.e. L ei + 2 (p + XA p-h2) fidUd = 2 a ei. 55
h

Hence the theorem.

Theorem 6 : If the Magneto-Dust Distribution admits Dynamical 

Inheritance property along magnetic lines then the necessary and
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sufficient condition for the inheritance of active gravitational mass along 

magnetic lines is given by (x (h2; chc) - fxh2 h; aa + 2 (p + jxh2) lidUd = 0

Proof: On contracting equation (47) with gab, we get

(gab T,b; c) hc + gab Tdb (hd;,) + g*b T„j (hd; „)

= 2 a gab Tab , 56

i e. (p;c)hc + Tad(hd;,) + Tbd(hd;b) = 2ap, 57

vide I (4.7)

i.e. (p;c)hc + 2Tadhd;a = 2ap 58

Therefore, by using I (3.4), equation (58) can be written as

(P;C)hc + 2[(p + pit2 ) uaud - lA ph2 gad - p hahd ] hd; a

= 2 a p . 59

We have hd; aua = hd, hd; ahd = - Vi h2; a. Hence from (59), we get 

( p ;c) hc + 2 [ ( p + pdi2) hd;a uaud- »/2 p,h2 hd;a gad

- pi hd; a hahd ] = 2 a p 60

i.e. (p;c)hc + 2[(p + pih2) l^ud - Vi p.h2 hd; a

- pi hd; a hahd ] = 2 a p

i.e. (p;c)hc + 2[(p + pih2)l4ud-1/2pih2ha;a

- pi hd; a hahd ] = 2 a p

i.e. Lp-2ap = pih2ha.a + 2 pi(-J/2h2 a)ha 
h

- 2 ( p + pih2 ) hdUd,

i.e. L p - 2 a p = pih2 haa-pih2aha-2(p + pdh2 ) lidUd, 61 
h

i.e. L p - 2 a p = pih2 ha;a-piLh2-2(p + pih2) lidUd,
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i.e. LT-2aT = ^h2haa-jjiLh2-2 (p + ph2)liud, 
h 5 h

Hence
jE T = 2 a T «•

Hence the proof is complete.

Theorem 7 : If the Magneto-Dust Distribution admits Dynamical 

Inheritance property along magnetic lines then the following results are 

equivalent.
I) j., (i = 2 a II) t*-0.

Proof: If transvect equation (47) by hahb, we get

h"hb (Tab;c) hc + hahb Tdb (hd; a) + Tad hahb (hd ;b)

= 2 a hahb Tab . 63

On simplifying the terms on left hand side of (63), we have 

Consider

= h“hb [ ( P + |xh2 ) UaUb

- Vl (ill2 gab - Phahb] ;ch' ,

vide I (3.4)

= [ ( p + |xh2 ); cuaUbhahb + ( p + p,h2) Ua; c 

ubhahb + (p + |xh2)ub;c uahahb]hc

- ‘/a [ ;c h2gab hahb + p,h2 ;c gab hahb] hC

- [ |X ;chjbbhahb + fxha ;chbhahb +

+ *xhb;chahahb]hc. 64

ph2 ha;a-jx£h2-2(p + p,h2 ) h^ud = 0

If we substitute uaha = 0, haha = - h2, uaua = 1, (64) reduces to
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hahb(Tab;C)hC = )+MJl2;C(-ll2)]hC

- [ jx; c h4 — jxh2 ha; c ha

- jxh2 hb ;chb ] hc? 65

hahb(Tab;c)hc = -1/2[M.;ch4-pLh2h2;c]hc 

(-jx;ch4 + |xh2ha;cha +

+ jxh2hb;chb)hc , 66

= (l/2\x.ch4 + V2 |xh2h2;c)hc +

+ (- jx; c h4 + 2 jxh2 ha; cha ] hc,,

= 1/2h2[M,;ch2 + ji,h2;C)hc- 

-h2 |x ;c h2 hc- 2 |xh2 ha;chahc>

= V2 h2 [ ( jxh2 ); chc ] - [ jx; chc ] h4

-2(ih2[h.;ch*]hc,

= V2 h2 [ L jxh2 ] - h2 [ L jx ] h2 
h h

- 2 p.h2 [ h,; chV ] t

= !4h2[L(ih2]-h2[L(i.]h2 
h h

- 2 |xh2 [ - V2 h2 ; c ] hc,

= ( h2/2 ) { L jxh2 - 2 h2 L jx + 2 jx L h2 } 
h h h ’

(h2/2 ){jxLh2 + h2Ljx-2h2Ljx 
n h h

+ 2 |x L h2} 
h

= ( hz/2 )[3jxLh2-h2L^] 67
h h
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Now consider

hahb(hd;a)Tdb = hV [ (p + fih2) iwib

-1/aMli2ftb-»Jidhb]hd;., 68

= (p + ph2 ) hd; a hViidUb

- Vi ph2 gdb hahV ;a- p hd;ah^^hb . 69

Using hd; Jid = - */2 h2; a, haha = - h2, uaha = 0, uaua = 1 in (69), we get

tflib(hd;a)Tdb = -y.^h^^-jxC-h2)^^^, 

= - lA ph2 (- !4h2 ;a)ha + ph2 (- Vih2 ;a) ha 

= 1/4 ph2 h2 ; aha - Vi ph2 h2; aha

= 1/4 ph2 [ h2; aha - 2 h2; aha ]
= - 1/4 ph2 h2; aha

= -l/4ph2Lj.h2). 70

Further consider,

hVCT^Hh^b) = hV [ (p + |0.h2) U.HJ

-'/a (lh2 grf-Jlhah.j] hd;b 71

= (p + ph2) hd jbhVuaiij 

-'/;(Ji2hd;bh,hbgad 

-p.hd;bhahbhjid, 72

We have uah, - 0, h”ha = h2, hd; ahd = Vi h2 a.

Hence from (72), we get

hahb(Tad)(hd.b) = -Kvtfhdibh% + itfhdibh% 

= - Vi ph2 (- Vih2; b ) hb
+ ph2(-1/2h2;b)hb

= 1/4 ph2 L h2 - Vi ph2 L h2 
h h

= -l/4ph2L(h2) 73
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Substituting (67), (70), and (73), in equation (63), we get

l; 
h

(h2/2) [ 3 p, L h2 - h2 L p. ] - lA |xh2 L h2
h h 

2 a hahb Tab

.2 u2 2 t 1*2( h /2 ) [ 3 p, L h - h L jx ] - V£ jxh L h 
h h n
= 2 a (- 'A |xh4).

y2[3^Lh2-h2LjjL]-!/2piLh2 = 
h h n

= - a fxh2

74

i.e. 3|xLh2-h2Lp, = - 2a p,h2 
h h

75

i.e. 2p.Lh2-h2Lp- = - 2a |xh2; 
h h

i.e. h2Ljx-2jxLh2 = 2a |xh2 , 
h h

76

i.e. L|jl-( 2/h2 )|xLh2 = 2a|x- 
h h

77

This implies that L(p.) = 2ajx iffLh2 = 0 
h h

Hence the proof.

Theorem 8 : If the Magneto-Dust Distribution admits Dynamical 

Inheritance property along magnetic lines then the magnetic permeability 

is invariant along flow lines iff the flow lines are expansion free.

Proof: On transvecting equation (47) by uahb, we get

uahb (Tab;c) hc + uahb Tdb ( hd ;a) + Tad uahb( hd ;b ) 

= 0 vide I (4.5) 78
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The three terms on left hand side of (78) are simplified as follows : 

Consider,

uahb ( Tab; c) hc = uahb[(p + ph2)uaub

- Vi jxh2 gab - jxhahb ]; chc,

= [ ( p + p h2 ) ; cuaubuahb + ( p + |xh2 ) Ua;c 

ubuahb + (p + ph2 ) ub; c uauahb ] hc
- Vi [ fJL ;c h2gab uahb + h2 ;c |X gab uahb] hc

- [ p,; c hahbuahb + pha ;Chbuahb +

+ p,hb;cuahbha] hc 79

.*• U*hb ( Tab; c ) hC = ( p + ph2 ) Ub; 6 hV + pi2 ha; c hV 

V Uaua = 1, haha = - h2 , ha; cuahc = -ub; chV 

= p Ub ; chV + p,h2 Ub ; chV

- ph2 ub ^hV

uahb (Tab;c) hc = piibjchV 80

Now consider,

uahbTdb(hd;a) = uahb[(p + FjLh2)udUb-1/2p,h2gdb

-JJLhdhbJh4^ , 81

= (p + ph2) uahbuaUbhd; a 

— Vi p.h2 U^h gdb hd ; a —

- p hdhbUahbhd ; a '

= -1/2ph2uahdhd;a + ph2hduahd;a ,

= ph2 hd; a haua v haha = - h2 

= Vi ph2 (- Vi h2 ;a ) ua <

= -1/4 ph2(h2;a)ua.
uahbTdb(hd;c) = - 1/4 ph2 (h2 )* vh2;ai^(h2)'. 82
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Further consider,

uahb( Tad ) (hd ;b ) = uahb [ (p + ph2 ) uaUd- Vi ph2 gad

-p,hahd]hd;b , 83

= uahbhd;b(p + |xh2)uaUd 

-,A|ili2iAb&dhd;b 

-ILvfhXhth*,* , 84

= (p + ph2 )hd;bUdhb 

- */2 ph2 hb Ud hd; b ,

= (p + !/2ph2)hd;bhbUd 85

Hence from (85), (82) and (80), we can write equation (78) as

p [ u^chV ] - 1/4 ph2 (h2) + [ p + V2 ph2 ] [ hd ;bhbUd ]y

= 0 86
i.e. - p ha; cuahc - 1/4 ph2 ( h2 )* + p hd, bhbud + !4 ph2 hd; bhbud,

= 0

i.e. -l/4|xh2(h2) + 1/2fJLh2[hd;bhbud] = 0 >

i.e. -l/4p,h2(h2)’+1/2^h2[-ud;bhbud] = 0 , 87

i.e. - 1/4 ph2 (h2)’- >/2 ph2 [ - ph2 - ph2 0 - ( p/2) (h2) ]

= 0 , vide I (8.7)

i.e. - 1/4 ph2 (h2)'+ ( p/2 ) h4 + ( p/2 ) h4 0 + ( p/4 ) h2 (h2 )*

= 0

i.e. (p/2)h4 + (p/2)h40 = 0, 88

i.e. |i+ p 0 = 0 - 89

Hence the proof.
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3. DYNAMICAL INHERITANCE FOR 

CONFORMAL KILLING VECTORS:

Subcase I:

Claim 1 : If u is the Conformal Killing vector then Dynamical 

Inheritance is transferred into Dynamical Collineation.

Proof: Let u be the Conformal Killing vector 

Then we have

0 = 0. vide n (2.6) .

2 |lh2 + |x ( h2 )’ = 0 vide II (2.15). 

p = Vi |lh2 vide II (2.16) , f r '

Using these results in equation (9), we get 

P = 2 ap }

i.e. L p = 2 a p. 90
u

If L p = 2 a p [ vide (90)], equation (20), yields 
u

lA L (|ih2) = ajxh2, 
u

i.e. L (}ih2) = 2 a ph2. 91
u

Using result (91) in (37), we get

2 L ( ph2) = L ( p-h2) - p-h2, v 0 = 0
u h

i.e. L ( ph2) = - ph2, 
u

L ( p,h2 ) = - 2 p , v p = Vi |Ih2
u

i.e.
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i.e. L (p) + L (|xh2) = 0 92
u 7

i.e. 2[2ap] + 2a( |xh2) = 0 , vide (90), (91) 

i.e. 2 a p + a |xh = 0 '

i.e. a (2p + fih2 )-<?>> v 2 p + p-h2 * 0
I'L oC =0

This means that the Dynamical Inheritance is transformed into 

Dynamical Collineation.

i.e. L Tab = 0 - 93
u

Subcase II:

Claim 2 : If h is the Conformal Killing vector then magnetic field vector 

becomes Killing vector if 4# = 0.

Proof: Let h be the Conformal Killing vector 

Then we have

hb;b = 4 4/ vide II (2.19)

h'aua = 4* vide II (2.21).

Lh2 = 2 4/h2 vide II (2.23)
h

jx + p.8 = 0 vide II (2.27)

p + (p + 1/2p,h2)0 = 0 viden(2.28) 

p Ubhb- Vi (x;b hb h2 = 0 vide I (9.16)

4/ [2 p-3 |xh2] = 0 videII(2.30).

We have equation (62), viz.
j., T-2 a T = p,h2 ha;a-p,|<h2-2(p + p,h2 ) lidUd > 94

If ha; a = 41|/, Ljji2 = 2 \|/ h2, baud = 2 i|/, we have from (94)

LT-2 aT = p,h24^-p,2i|/h2-2(p + pih2)2t|i
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i.e.

i.e.

i.e.

j., T-2 aT = 4 |xh2 i|i-2p.h2iJ/-4pi|;-4 |xh2 i|/y 

j_, T - 2 a T = -2|xh2^-4pi{;,

T-2 aT = -2 [2 pi|/]-4 p*|f, [2 p - p,h2] = 0

T-2 aT 

T-2aT

4 pty-4p

8p*|/, 95

If \Ji = 0 then magnetic field vector becomes Killing vector. 

Hence the claim.

Subcase III:
$

Claim 3 : If u = h both are Conformal Killing vectors then DI ^ 

transformed into Dynamical Collineation.

Proof: Let u = h = £ be Conformal Killing vectors 

Then we have

0 = 0 vide n (2.32).

i}/ = 0 vide II (2.33)

o
IIx> vide II (2.38).

Lh2 = 0 
h

vide n (2.39).

|i = 0 vide n (2.42):
• _ 
p = 0 vide n (2.40).

p.;bhb= 0 vide n (2.41).

M.(h2)'= 0 vide II (2.43).

96

If we use these results (96), in equations (9), (22) and (37),
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we get

2 a p = 0, 2ap + a jxh2 = 0, 2a p,h2 = 0 97

This implies that a = 0 98

Again, if we use results (96) in (55), (61) and (76), we get

2 a p + a pii2 = 0, 2 a p = 0, 2 a p. = 0 ■ 99

This implies that a = 0.

This means that Dynamical Inheritance is transformed into 

Dynamical Collineation. vide (98), (99)

i.e. LTab = 0. vide(l) 100

Hence the claim.


