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1. INTRODUCTION :

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

£R%aq = 2 R%q.
This implies lgicci Inheritance property,
£Ryp = 20 Ra.

The praime 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 & if,
IETab =20 Ty . 1

where o is scala_r function of co-ordinates and Ty, is the stress energy
fensor.

This stress energy tensor I (3.4) involves two eigen vectors one of
which is the time-like eigen vector u* with eigen value e; = p + % ph?
and the other is the space-like eigen vector h® with eigen value

_ EX g ..L— hi_w
€ = - thpr = Tu
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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

£ =u  and £ =h
Equation (1) can be expressed as

(Tab;e) &+ (Ta) (E:2) + (Taa) (&55) = 20Ty, 2

We study this expression with the following two specific types of
vector ¢
CASEI: IfE* =°
For this choice equation (2) can be written as
(Tab;c )0+ (Tap) (u'3a) + (Tad) (05) = 20Ty 3

Theorem 1 : If the Magneto-Dust Distribution admits Dynamical
Inhenitance property along flow lines then the active gravitational mass
density is inherited iff ( wh? ) + ph* + ph?*6 = 0.

Proof : If equation (3) is transvected with g*°, we get
(2 Tab;c ) U+ (Tap 8°) (u0) + (80 Tag) (u3) =
=208° Ta wg®.=0
ie. (T, )u+T%(u.)+T%(w.p) =2aT,

ie. (T, )u+2T%(u'..)=2aT,
ie. (T, )u+2T%(ug.,)=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)u’+2[(p+ph’)utn'~% ph’ g~ nh'h!]

[ug;a] = 20ap. 5



Wehave u*.,=0,p . = ;'),ud;auz= 0.
Hence equation (5) can be written as
p+2[(p+ utf) uulif¥,—va b gt
- pih'dF.] = 2ap,

ie. p-ph’0-2pus.h%® =2ap.

Maxwell equation I (8.7) directs
p,\ﬁ;\h“ha = _jh? - ph? 0 —(p2) (h2)
Hence from (7), equation (6) can be written as
p-wh’0-2[- b’ -puh’ 0 - (W2) (h*)]= 2ap,
ie. p+ph’0+2ah’+p(h?)] =2ap,
ie. [p+ph?]+ k> +uh®e = 2ap,

ie. L(p+ph®) =20ap-fh’-ph’e,
u

This implies that
Lp=2ap iff (ph®)+ph’+ph’6 =0,
u
But p=T  vide 1(4.7),

Hence from (12), we get
LT =2aT iff (ph®)+Ab®+ph’e =0..
u

Hence the theorem. 2

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*u®, we get

WP® (Tap: o ) u€+u'n® (uha ) Tap + 0 (v ) Ty

= 2 v’ Tap

The three terms on left hand side of equation (13) are
simplified in following manner.
Consider, u*u®( Tap.c)u =

= v [ (p+ ph’ ) ugup — V5 ph® ga— p hahp ] 5 0°

vide I (3.4)
= u'n’ [ (p+ ph’ ) uap ] ou” — (Vo ph® ) o u'n® ggp

— (p hahy ) ; cuu®u®u®,

Using u, . cu* = 0, u’h, = 0, g. . = 0 and uu, = 1 in equation (14),
we get
u'u® (Tap.c ) U =
= (p+ph?). u°+ (p+ ph®) ugupl,, upu® +
+(p + ph? ) v'uluy . cugu® —
~1/2[gab(u;cuaubh2+h2;;cuaubp)] u’
— [ w . u"u’hghy + p by 5 cu®u®hy + by . hau®u®)] uf,
= (p+ph’) =% (b, I+ op) v’
= (p+ph’) " - Y% (ph’), .
Finally we get
0 (Tap, e )0 = (p+ e ph?). .
Now consider
v’ (vt ) T =
= u'u’ [ (p + ph® ) ugup — % ph® gap- p hohy ] .,
| vide [ (3.4)
= (p+ ph?) u'vPugupu’® ., — ¥ puh? ggp vtu®u?. .-

ab d
= phshyu™u’u’”; 4,
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We have u? . jus =0, vy, =1, why, = 0,
Hence from equation (16), we get
e’ (u.,)Tep = 0. 17

Further consider
u'e® (u’p) Tag = w0’ [ (p + ph’) uaug
— Y5 ph” goa- pheha ] u’s
vide I (3.4)
= (p+ph’) u'u’uuq’
— % ph? u'n® g u? . -
— phohaun®® s,
v’ (ul.,)Tg = 0. 18

wutpug=0, v, =1,uh, =0

Thus from (15), (17) and (18) equation (13) reduces as
(p+Y%ph?). . = 2au'u’ Ty, 19

This implies that
(p+%ph?). af = 2a(p+%puh?) vide I (4.2)

ie. L(p+%ph®)=20a(p+%ph?), 20
u

ie. Le =2ae, vide I (4.2) 21
u

Here the proof of theorem is completed.

Note 1 : Equation (20) can be rearranged as
p+%phi+vu (W) =2a(p+%ph?). 22
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Making use of continuity equation I (9.10) in (22), we get
(B —p0)+ Y ph’+Y%p (b)) =
=2a(p+Yph?).
ie. ph*—p0+%p(h’)=20a(p+%ph?). 23

This equation (23) exhibits the effect of dynamical entities on Inheritance
scalar function o .

Theorem 3 : If the Magneto-Dust Distribution admits Dynamical
Inheritance property along flow lines then

Lph? = oaph’ iff ph*+2ph’6 = 0.
u

Proof : On transvecting equation (3) with h°h°, we get
h*h® ( Tav;c ) u*+ h*h® Tap (u® ) + hh° Tag (0,1 )
= 2ah®h’ Ta 24
Each term on left hand side of equation (24) is
simplified in following manner.
Consider ~ h®h°( T ) ¢ =
= B*h°[(p + ph®) uaup — ¥4 ph? gy — o hahp ] ; u°
vide I (3.4)
= [(p+ph’), 0" vush™h® + (p + ph? ) ug; cush®h’
+(p + ph? ) up, cush®h® J u® — % [ wh® . b°h° + w . . h® h*h%)
v U — [ 1 ; chahsh®h® + by, chh®h” + . by chah®h® ] u°
25
We have u, . cu® =0, h, . u® = h,, hh® = — % (h?), u’h, = 0, h*h, = — h?,
p.a°=p Hence from equation (25)
D°h° (Tap, o ) U° =
= — Y% [ . h’hh, + w h%. uh’h, ]



‘[ll;cuch4+i"ha;cha;cha(‘h2)uc
+phy, o’ H*)B°]

ie. hh®(Tp..)u® =
= — %AR(K)+p(B) ()]
b+ p(K)h h)+ p (b)) b (-h*)]

= 14 L h*+ % ph? (h?)— ph' - % puh® (h?)°
~ Y ph? (B2

= Y% uh'=% ph* (K’
= — V%[ b’ + p (b*)]
W°h® ( Tap.c ) u® = — % h?[ ph?]

Now consider
h°h° Tgy (u®.,) =
= hh° [ (p + ph® ) ugup — %4 wh® gap- p hay ] u’.,
vide1(34)

= (p+ ph’ ) ugush®h® ~ 5 ph’ gg W —
— wh*h®hghy Ju? . 4,

= (p+uhz)ud;audubhahb—~‘/zphzud;agdbhahb~
— pu?. , h*hhhy .

We have h, . u° = b, hh® =— % (h%), u*h, = 0, h*h, = —h%, p . u° = p

Hence from equation (29), we get
h*h® T (u.a) = — % ph®u®, . h*hg + ph? u® ., h°hy
= Yo uh® [ u,.¢h*h?]
= % b’ [~ jb’ - ph® 8- (u/2) (B* ]
vide I (8.7)
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WhY (Tap)ulse = ~WA[2 W2 +2 w20+ p ()]

Further consider,
hahb Tad ( nd :b )

il

b*h’ [ (p + ph” ) uug

—~ 5 ph® gaa- whaha 1w
= [(p+ph®)u’;, hhuauy
— Y ph? gah®h® ul.y,
—put.yh*h°hhy ] .

If we put u*h, = 0, h*h, =— b2 K;h* =— % (W2 ), u? .y ua =0
in equation (33), we get
h*h® Tag (W85 ) = — % ph? u®. pheh®+ b2 u® . h°hy
h°h® T (u. )= % ph® ug., h%0°,
= % h’ [~ ph’ - ph’ 6 - (w2) (b*)],
vide I (8.7)
= —hW/A[2hn+2nh? 0+ p(W?)] .

Thus from (28), (31) and (34), equation (24) reduces to
~u R (ph? )= %R [2 W+ 2 ph? 0+ (B2 )]
= 2ah®h’ T ,
ie. —'%h*(ph®)y-%h[2bh°+2h 0+ p(h’Y]
= —2oh' videI(4.4)
2 (ph?)+phl+2 ph? 6 = 2 o ph?

This implies that
2L (ph*) = 2a ph’- ph* -2 ph? 0.
u

Hence the proof of theorem is completed.
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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 u*h®, we get
wh® (Tap: ) '+ uh® Ty (u®. . ) + Taa uh® (u’ )
= 2 o u*h® Tap, 38
ie. uh®(Tap,c)u®+ Tapu’h® (u®.o)+ Taguh®(ud.p) = 0.
vide I (4.5) 39
The three terms on left hand side of (39) are simplified in
following manner :
Consider,
wh® (T o )u® = u*h® [ (p + ph?) uaus
— Y5 wh® g — phghy ] . 0,
= [(p+ph’);whuuy + (p+ ph’ )y,
upu’h® + (p + wh? ) up. cupuh® ] v
— % [ gab . h? u'h® + ggp ph? . u®h°] u°
—[ 1, cush®hahy + phy chyuh® +
+ w hy. hau®h® ] u® 40

Using uh® = 0, 0, = u, . u’, Uu® = 0 in (40), we get
Wh® (Tap.c ) u® = (p + ph?) Uph® + ph? Ku®
= (p+ph’ ) iph® — p b’ b'h,,
"+ 1ph* = — hu?
= (p) ph®. 41
Now consider,
wh® T u'.. = v*h®[(p + ph?) udus
— % ph’® gay — phahy J 0’4,



43

= (p+pb*)u . v'h uam
— Y ph*u?., u'h’ ggp— pu®. u'h’hahy, 42

Using v?u, = 1, u’h, = 0, u . u* = 0%, u® . ;ug = 0 in (42), we get
h® Topul,, = — % ph’u’ vy~ p i (-0 ) by,
= — % ph? 0%y + ph? ¢hy,
= + % uh® 0°hy . 43

Further consider,
vh® Tou®, = w*h° [ (p + ph?®) uaug
— Vo uh” gaq — phoha Ju’ s,
= (p+ ph?)u® . w’h uug
~ Yo wh? u® yuh® gag — pu® pu®h®hhy, 44

We have v’u, = 1, u*h, = 0, u* . yu, = 0. Hence from (44), we get
45

wh® Taul, = 0.
Hence from (41), (43), and (45), equation (39) yields as,
p Uph® + 1% uh® hy = 0.
ie. puph®+ % phiuh® = 0.
ie. (p+%ph®)uph® = 0.

This implies that
Uph® = 0 wp+Y%ph’=0 46
This completes the proof.

CASEII: If& = h*
For this choice equation (2) can be written as
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(Ta; o)+ (Tap) (h?2) +(Taa) (B 0) = 2Ty . 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 h%y = 0.

Proof : Multiplying equation (47) by u*u®, we get
w0’ (Tap;c ) B+ 00" (T ) (2 ) + (Taa) (h%.5)
= 2 o 0’ Tap. 48

The three terms on left hand side of (48) are simplified as follows :
Consider
uaub(Tm,;C)hc = v’ [ (p + ph?) uaup
~ % th2 gab— Whahy ] h°,
= [(p+ph®); ' uu, + (p + pb’ ) ua;.
upt®u® + ( p + wh? ) up. o uuu®] b°
=% p ;chzgab '’ + 1 ;¢ B 8ab uahb] h’
— [ 1. chahpu®u® + ph, .hyuu® +
+ by, u®u® ] b 49

If we replace u’y, = 1, u*h, = 0, Uu* = 0 in (49), we get
uaub(Tab;c)hc = (P"'P*hz);chc
~ Y (. h*h°+h* . wh)
= [(p+ph) e~ % (ph’);c K
=[p+%ph?). A, 50

Now consider
u'n® (h%..) T = v'a® b, [ (p + ph®) uauy
— Ya puh® g — phhs ],

T\M 'g,ﬂ”ﬁ?h
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= (p+pb® )1, v ua,
~ Vs uh? hd; a U0 gap— p.hd; Lhulhghy, 51

Using uu, = 1, u*h, = 0, h®. ;u* = h°, in (51), we get
ua‘ub(h‘jl;a)Tcu,=(p+p.hz)ﬁdud—‘/zp.hzﬁd ,
= (p+%ph®)h%y 52

Further consider,
u'® (h'p) Tag = u'u® (h'5) [(p+ ph*) uati
~ Y5 ph® gog— phahy ]
= (p+ ph®) b o uuy
— Y ph? b 0’ gag — b u'u®hehy , 53

We have u’y, = 1, u’h, = 0, b ;au: = hf Hence from (53), we get
wu® (h%y) Taa = (p + ph? ) Blug— % ph® hug,
= (p+ % ph®)huq . 54

Hence from (50), (52), and (54), equation (48) reduces to,
(p+%ph®) b+ (p+ Y% ph’ )Ry
+(p+%ph?)h%y = 2 au’u® Ty, .

ie. {.l,(p+‘/zuh2)+2(p+‘/2p.h2)ﬁdud = 2a(p+%ph?).
vide I (4.2)

ie. %el+2(p+‘/2p.h2)ﬁdud=2ael. 55
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 w (h*.h°)— ph®h. % +2 (p + ph? ) K%y =0

Proof : On contracting equation (47) with g*°, we get
(gab Tap;c ) B+ gab Tdb(hd ;) t gab Tad(hd;b)

=2ag’Ts , 56

ie. (p,c)h°+T%(h%, )+ Ta(h ) =20ap, 57
vide I (4.7)

ie. (p.)h+2T%hg., =2ap . 58

Therefore, by using 1 (3.4), equation (58) can be written as
(p;c)h*+2[(p+ph®)un’— 1% ph’ g - phh? by,
=20p. 59

We have hy . u* =h?, h¢ . ,h® =— %% b? ., . Hence from (59), we get
(p.e)h*+2[(p+ph*)hgautu’— Y ph’ b, g
—phg. hh'] =2ap 60
ie. (p.c.)h"+2[(p+ ph’®)bau’-"% puh’hd.,
~pha o hh'] = 2ap
ie. (p..)h+2[(p+ph®)bau®-% ph’ .,
~phahh'] = 2ap
ie. %p—2ap=uhzha;a—i-Zp,(—-’/zhz;a)ha

-2(p+ph’) ha',

ie. %p~2ap=p.hzha;amp,hz;aha—Z(p+ph2)lfdud, 61

i

ie. 1Ii,p—~20cp uhzha;a~p}11,h2~—2(p+p,h2)h'dud,
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ie. LT-2aT = phzha;amp.lﬁ,h2—2(p+p.hz)h'dud,

Hence
§T=2aT & phzha;a——uﬁh2-—2(p+ph2)h:1ud =0.

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.
) 3 oW )

Proof : If transvect equation (47) by h*h°, we get
h*hP ( Tap. ) b+ h*h® Ty (h® ., ) + Taa B*h°(h%y)
= 2 ah*h® Ty . 63

On simplifying the terms on left hand side of (63), we have
Consider
h®h° ( Tap.c ) h° = B*h° [ (p + ph?) uaup
— Vs ph® ga — phahy 1 ; h°,
vide I (3.4)
= [(p+ ph?), uuuhh® + (p + ph® ) u,;.

up, h*h® + (p + wh* ) up. . u, h*h°] h°
~ %[ ch’ g hh® + ph? ;. gy B°H°] b
— [ 1 . o hehph®h® + ph, hyh®h® +
+  hy. chsh®h® 1 BC 64

If we substitute u*h, = 0, h*h, = — h?, u?u, = 1, (64) reduces to
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hh° (Tab;e ) b = =% [ o I (1) + pb? o (-1 ) 1B
”"[l-’~;ch4‘P‘hzha;cha

— ph’hy . A ] B, 65

h*h® (T, )b = %[, ch'— ph’ b?  ]0°
(- p.ch*+ ph?h,. 0+
+ phihy. A°) B | 66
= (% p..h'+% ph*h® )b+
+ (= p;ch*+2 ph* by b 1 h°
= Vb [p WP+ ph )b -
~h* . h*h°-2 ph’h, . hh°,
= Vh*[(uh®),h°]—[ p ] b
—2 ph’ [ by 0° B,

= L%h [Lph’ - [Lp]h?
2 [hu] [hu]
—2ub’ [hy, 00" ]

= %W [Lph’ -0’ [Lp]h?
2 [hu] [hu«]
~2ph’ [-%h® B,

=(h2/2){%p,h2—-2h2111,p,+2p.%h2};

= (h*2 Lh®+hLu-2hL
(h2){nl L p L

+2uLh?
wL }

=(h2/2)[3p,11;h2—h2}1,p,]‘ 67
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Now consider
bh° (h,.) Te = W*h° [ (p + ph® ) uaw
—%Mhzgdb—ﬂhdhb]hd;a: 68
= (p+ph’)h*, b uaus
— Y uh? ggp h®h%h ., — w b h*hhahy, . 69

Using h®. ;hg = - % b* ., h*h, =—h% u'h, = 0, vy, = 1 in (69), we get
hh° (h%.,) Tay = — % ph® b*hgh? ., — o (—h* ) h?., hah®,
= —Youh? (=% 0. )W+ ph? (- %h ) K
= 1/4 ph* b*_ h*— % ph? b2 h?
= 1/4 ph* [h*. 0" =2 h%. ]
= —1/4 ph® h? . h°

= —-1/4 uh2L£h2), 70
Further consider,
hh°( Taz) (h%;5) = b*h°[ (p + ph® ) uaug
— ¥ ph? gog — phehg ] hY. 71

= ( p+ P‘h2 ) hd ;bhahbuaud
— Y5 uh® h?, ph°h® gog
— p h® yh'h°hehy, 72

We have u*h, = 0, h*h, =—h% h® hy=—1% 1’ .,.
Hence from (72), we get
bR (Taa) (h%.5) = — % ph® h®., h%hy + ph? he ., h°hy
= — Y uh® (- %h* ., )1
+ ph? (- % h ., )h°
= 1/4 phZIEhz-ﬂ/wh%ﬁhz

=—1/4p.h2]1_1,(h2). 73
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Substituting (67), (70), and (73), in equation (63), we get
B2)[3plh - Lp]-%ph’Lh =
(h2)[3p , e 1-"%n h
= 2ahh® Ty 74
W2)[3pL - Lp]-%ph’Lh =
(h/72)[ 2" hu] 21 %
=20 (-%ph'),

%[ 3 plﬁhz--hzlll,p]-‘/zp.lﬁhz =

==—ap.h2w
ie. 3p11,1h2—h2%p=—2aph{ 75
ie. 2pLE-WLp=-2apuk
1€ P‘h hP' peil
ie. hztll,p,—-zulﬁh2=2ap‘h2? 76
ie. %p,~(2/h2)p%h2=2au. 77

This implies that }Ii,(p,):Zap, iff Iﬁh"zo.

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 u®h®, we get
u*h® (Tab;c ) b°+ u'h® Tgp (%, ) + Taa u'h® (1 }3)
=0 vide I (4.5) 78
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The three terms on left hand side of (78) are simplified as follows :

| Consider,
| whP (T e ) B = uh [ (p + ph? ) uats
~ Y ph? gap~ phahy ], h°,
= [(p+ph?), muu’h® + (p+ ph’ ) u,,.
uu®h® + (p + ph? Y up. . uu*h®]he
Vo[ p.ch® g uh® +h* gy u*h° ] h°
— [ w, chghyu®h® + ph, hyuh® +
+ by, u®h’h?® 1 h° 79
uh® (Tab;c ) b° = (p+ ph? ) up;c h°h° + ph’ by, o h*h°
‘v vy, =1, h°h, =12, h,. u*h® =— ub;chbhc
= p uy. h°h° + ph? up. h°h°
— ph? uy . W%
wh® (Tap.c ) b = pup. o 80
Now consider,

uh® Tg (h%.,)

wh® Tg (%)

= u'h’ [ (p + ph®) uquy — ¥4 ph® g
- phay 10, 81
= (p+pb’ ) u'h’uuh’
— Yo uh® u*h’ ggp h? .. —
— w hehyu®h®h? .,
=— Y% ph® w'hgh® ., + ph® hah?.,
= % ph*h®  ha® - Why=—1h’
= Yo pl? (- % )0t
=—1/4 p* (b* ) u".

[} “‘ [ 4
= —1/4 p* (B*) - hh%(hz). 82
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Further consider,
w'h’(Taa) (h';5) = w'h® [ (p+ ph®) uaa — ¥ ph’ gag
~phha]h%y &3
= uh°h.p (p+ ph’ ) v
~ Y% uh* u*h® g h? .
— wuh®hhgh? .y | 84
= (p+ph’*) ',y ugh®
~ Vo uh W ugh® .y,
= (p+%u)h' b g 85

Hence from (85), (82) and (80), we can write equation (78) as
Y [ub;ch c]""]./4 }Lhz(hz).+[p+l/2ph2] [hd;bhblId]}

=0 86
ie. —phy u'h®—1/4 ph? (h?)+ p hy.ph®u® + % ph? he . ph®u’,
=0
ie. —1/4ph®(B®)+%ph®[he. o] =0 >
ie. —1/4ph’(h*)+%ph’ [—ugph®u®] =0 - 87
ie. —1/4ph*(h?y—"% ph®[- ph*—ph? 08— (p2)(h?)]
=0 ,  videI(87)
ie. —1/4ph®(B)Y+(w2)h*+(W2)h* 6+ (pAd)n? (h?Y
= () ,
ie. (p2)h'+(p2)h'e =0, 88
ie. pL+po=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

6 =0 vide IT (2.6) -
2ph?+p(hy =0  videII(2.15).
b = Y% i videI(2.16) . ©° L
Using these results in equation (9), we get
p=20ap,
ie. Lp=2ap. 90
u

If Lp = 2ap]|vide (90)], equation (20), yields
u

%L (wh) = aph?
u
ie. L(ph®) =2aph’ 91
u
Using result (91) in (37), we get
2L (ph?) = L(ph?)- a2 " 0=0
u h
ie. L(ph®)=-[hn
u

ie. L(ph’)=-2p. ‘s b =" ph?
u
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ie. L(p)+L(ph*) =0, 92
u

ie. 2[2ap]+2a(ph’) =0 vide(90),(91)

ie. 2aptoph’ =0

ie. a(2p+ph?) =0, e 2p+ph?=0
e o =0 -
This means that the Dynamical Inheritance is transformed into

Dynamical Collineation.
ie. LTy =0- 93
u

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

becomes Killing vector if § = 0.

Proof : Let h be the Conformal Killing vector

Then we have

h°., = 44 vide 11 (2.19) -
hau® = U vide I (2.21).
%hz = 2y 1’ vide IT (2.23) .
Rt+pd =0 vide IT (2.27)

p+(p+%ph’)0 = 0 videII (2.28)
push®— % ., h°h® = 0 vide 1(9.16)
Y[2p-3ph’] =0  vide I (2.30).

We have equation (62), viz.
[T-20T = ;Lhzha;a——p.%h2—2(p+phz)h'dud) 94

Ifh*., =41, Lﬁf =2 ¥ I, hau® = 2 {, we have from (94)

%T—2aT = uh?4g—p 2P’ —2(p+ph’)2¢y.



55
ie. {;T——2aT =4php2 ph* y—4p -4 ph’ Y,

ie. IET—~20LT=--2p.h2\IJ—~4p¢,
ie. %T»Z(xT=-2[2p\p]——4p\b, P [2p-puht]=0
%T—~2(xT =—-4pb-4p¥,

LT-2aT = -8p4, 95

If ¢ = O then magnetic field vector becomes Killing vector.

Hence the claim.

Subcase 111:
Claim 3 : If u = h both are Conformal Killing vectors then DI & iS5

transformed ito Dynamical Collineation.

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

Then we have
6 =0 vide 1 (2.32).
¥ =0 vide 11 (2.33)-
h°., =0 vide IT (2.38).
Lb* =0 vide I1 (2.39). 96
p=20 vide IT (2.42).
p=0 vide II (2.40).
pooh®= 0 vide II (2.41).
p(h?)y =0 vide II (2.43).

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



we get

2ap=0,20p+aph’=0, 2aph’=0.
This implies that o = 0 .

Again, if we use results (96) in (55), (61) and (76), we get
2apt+aph’=0,20p=0,2ap=0.

This implies that o = 0.

This means that Dynamical Inheritance is transformed into

Dynamical Collineation. vide (98), (99)
1.e. CI{ Tab = 0. vide (1)

Hence the claim.

S6
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