VET (bl g 5l o) ojled 4 ol 1G58 gd sl il 4y il

Ao L s
APt

$955 (lie Sliwl SOy g (bt (oS 0,lailiw] Juo S 0 plé]

2 Jolew 90 b ¥ ISUN Sho 59 40

Ol i « S5 09,5 pole 0aSLails (oliws S oKl T

GY (6 oIS (5l L3 b LS oltils 2

0dLS> alie ledlll

Sy by Sy wlbide o a5 bladl Jb o Wle SO jo b (s claslin 3.

g lp aledad el Sore ;08 ikl eeS (0 (SN 358 (o0 rosi FRW
5y 50 e (o) Sz sl elibe ) (55,5 Sl ) lae plucr] SLLI Lo Lad
(SedsSie So ke 4 (olde S)3) 590 Jolgd )0 (el E55 Lilre G e )
Sore ) 59,5 0)like Sbial 6 e oS Sl (55 50 b8 (e @Bl 50 0900 oS
Sop o3 By S5 Lyd ad S &S &S plea (Jy S (oo Jood aletis s
Lt o0l FRW o2 ) 0 o i oSt o o Lol

VEY BV Ll o g
VE-Y A sl gl
VEY[ SN ol b

2588-493X : 1> Ll

55,5 55 o 390 kel iz SISl e (5350 by b 55 Lilno by 1 Sl F—

9 CSS «59,S Fm) FRW ool bludl e cdls aw ;o gl 09l o0 00l lis

5,15 3424 O&A‘ Q,)J (selglin
Gy )i 059, oy ylie Silinl K yie FRW SO e 1 golS Ub‘)b

B.malakolkalami@uok.ac.ir

(55,5 awid Olyis a Ll 5l pwain Sl 5l a8 sl e o
LS e 8 55 5 gaslin

S slaplie 3 Ggh Kue ab 4 o s plon
Ss8) jSasS Lol aliie 5 e 9z 5 Cenl psine
S5 529 ety (g Sl 0 Silanl b 5 (S0l (oliio
oolittal Lad (e b (olidie Sz55 (ol 51wl plej-Las

fem Ot plaae OYolas Bl oS
Ga[)’ =K Ta[)’
il fasgs 4S5 o (65,5l 5 0y @598 A (S S e S

2y ol )l S esd e pasin Ta,[)’ Sipalss
$955 o 259 b aS el Sloj Ll (g 5 ool Jl (e

doddo

ORed olle ol plams wiz (S5d il Slaalis Gulal
e bl Jb 50 35 it a5 ol oo S0 5,Sled 5
SleS Jolsd e 13 Som 990 (69, Kbos 5 (SSen il
Omed bl g 039 ptae ((Sesl B wo 5 25,5 (lide)
S e oy lid (i) bt yaie o5 il Capols g0
Cools dies o Guled FRW jgpie o L) Lolie
Las jlalads jo )3 cwgls gLl (o9 ol pjlins Lad (Ko
i g ik eerie Colh e duw 51 5y Wl co Ll gl
Al eoplog 5 ) ) al, Ll Vaens a5 0l azdls |,
55k iy slo plle L jblos s i 4 polie al 5l plas o


mailto:B.malakolkalami@uok.ac.ir

UI,MB@WI&»)BW

gl oo SAe Ty poyse dw el yo

aS 09l ylae aliess ol el e (Solins oBays 51 Y
SzsS Saslins sl (Kas obko Ty o plle Ll
oo Sz S te (rlpl 9 WS i SgFtws |) elidie
Pl ol sy b st o 3 il S5 b

ol oas Bk 0k j dgax B e 1, ol [Y] 5 V]

o5 Slow a5 1S o Lol SYe 4 Cand & e 0 =Y
blasl plle 50 69,5 il dliss (gmy pol> allie
8 axg5 3550 1y sl blusl wlle ;5 (sobe 0,5 aliss woaily
b5l sl ged 4y 3 JalS oy (gl ilgs oo oailes il ools
4 s ol ) (Bles andl oS asxlye [¥] asle oYL
&y 4z g5 3)50 35 53 Glo ams b olS comy g J> jslate
axle [Y,F, 0, 8] plie @ gl o Jlie sy il o

o,5

JoSS by amss 50 0I5 o0 |y SRl Giagly Jolps T
aJlis £9d o.).;.w.iy‘ UT )QJCA.M:‘ [V] é?).cda:qd)yo &0940
Al ool lis (b =+) css FRW &> sl 1) !

o)Ll dmy slo 25 Cllas gl 4o 4y 23 cal L o

il (o0
5 695 Otk Sbil gl Sote (Brme g Ay
Sy olasl (FRW) ubs ol o lonl e
hilyd g Soe 9o plesl (pn Lol ggdge 4 pgm i)

Oz ooz (A ) 55 (ol gl 0gd (oo wilo p Abogs e

ol oalds 0ald A
FRW g Lewa] 59,5 5yl lo S o0 -)

W ) Ll (59,5 o) )lkie (slalsz Il iggdg0 43 39,9 51y

&wwbﬁ@wﬂ‘)(Gaﬁ:’)W} SYoleo
o dwle Ol e aliBuiied eeygl e Cawdy Aliecs
S Slwle alie Lo jo50e 50 L0 Jlosl al> e
S92 g0 pixe alie ST 50 Slawlre (pl g conl i lgd

LS adles 5550 ol 5l 6 paite (g0 4 Lads Lo ]

Ll 59,5 olte SO0 S IS0 o 5 IS jolaie ol sl 2

S oo B )0 2 Ojga |,

Ol DYoo laclsz (59,5 lay Bas g mls I8 5 e
Pl aliedss cuwl M 50 502 @58 7,5 50 Geidl
S ok (oo slouliiio 13 ) a5 @S o0 (S (elle
e S 9 90 ShId (59,5 S iy pogdle bap > 365

s
$5,5 O )
(Lesl) oo 5l Jowe =¥

Ol & pyge GBS e oS Sl (Fhg 99 (nl elol 2
2l Lol o o S0 e (et (S Sl (555
i oseie wls g 5l (SoNed (oo wgeine (S5 ST
235 Lilre (S0t oS Conl st ol G e ool
Soie b e @ig 5l ee Jelgd 0 & (e (nl 4

WS oo o (SedgSie So e &

b bLs)l o 4SS (e 9 riesels wld 3 Cdlae
A 50 1y (a8l lle o Sl (65,5 ) lie e S ol
Glp oyl 0gzg dliu Lo jo (IS W eles oy S

S oo Ol p) g |y A lion Zaog

Ly 59,5 adgm o aiile Mo Ll (59,5 ()5lee oy 205958
et )l Syt bags 0T @)l Gl o8 0550 Sl
-lad e ddigm 90 Jolgd o cplpln el oas ools
Sl 515 o o (S S 52e) (356 & olos
o 1JS8T w35 o 58 e slomliie Sl 55 Ll o
e (o 55 Jolsh 9 85 05 oo 055 1 S
beiilenS o lailinl oo G yte ay st ol S e b
&Sy yte 1B Sl 4 (ShudgSine SG e & 39 Jrus

23k FRW Lilrs sy asly 256 Libs

Llgdl Jo 0 @lle 5l 65 colin saogs JLis 4 ST
Sor il Senl bl (59,5 )l slap 2 @ je5 Jold &S
3 s )d 9 celin ol Wilgs cad 25w Liloe aleind )l
gl 13 g voo caway 1) bap > a8 ol Blbol loj-Lad
e Lile byi 500 @l a4 ojls Jlai apaos b 2ol 4
ol ol lag o 0gd 5l FRW Lilxe by b wb
pepls> aSlizen 9 48,5 )18 pw) g S 950 SN
CSS g A G plle dw jo gl Kl GGl wge
Oyliie G e g0 3ldail 3ao Kl Koo & le 450,10 592



V¥ bl g 5k o) oylodd A ol 10 8 (295 b gy 1y

@lad Jisu lp U, 0, @) (55,5 Slazses 510 S e 0

Aol (0 g Cal olad i U ] jo 4 Conl onds oolaiul
3l o (€T, U, 0, D) &y5a Hloj-Lad LU > Glae.

o2l ks a8 (R) S5 5l oy S yte ol 0 uizmen

ahdi Sy 0 Suye 90 Glbail g0 byt el jo &ly o
Ol s 45 az g b 98T (Gl Culed o 5o a5 aleions la
OBy a5 Calo (S e g0 pleal Gon 4 g8 (e 0ald

D9 (oo plil Gam

9 Ll (59,5 oyl o Sy 30 pleol Y
FRW

S 3 Sayte 99 (6pln L) Sam (S e 9 pleol 5l jolais
Sy ol s pomslins (550 abads 5T Lo a5 sl S s alais
A ire alal 0 Syt 50 calpo b g0 ll s Jlos

09 Ol 95 (o8 s (59,5 ) aildes (g wrigd

w2 bl SO e 90 ol augly Slabes gadge codS 51 puls

ol 3 Rl bgyal sl (00, D= @) oy 5

Ly s 2 (F) 5 () 5l oolicial b (0) 5 (1) St 2o 99 81,0

o) 0 R

2m
B (1 - T) cot = cdT, (6)

()

(8)

2l 53 (A) doles 35 g0 5l Jewilyaes (28 5L oS
R RY
6r =u bR + R bu. 9

— 50 o)Ll e 4S5l 4 YU Y slee Sl colainl (gly (yeST
Golo nl ol sl b o sl Wl S e 5o plésl oS oS

ds? = c2eVMdt?2 — 2 gy2
— r2(d6?
+ sin? 8 d¢?), (1)

Oleylad bl Slaise 5l 398 )le 4o

ol 00 solawl (CE, T, 9, ¢)

Sefe il pe gl @y g e e € )) ) (ire
M SYolre jo (g A8 L oS s olads aidee ali Ladd

a> oy (o NS>l bl Wl o attie il

:)'| J....;)L.:
vi+ A =0, (2)
B
vr) —
€ 2m’ )
12422
T
C
Ay —
€ 1— 2m’ (4)
T

ody‘scl:.m )G.Am L Conw 3 M u«QLAJpJ)JqulMuJ‘)Q
e bl 5l eolaiunl b oS aiiws ot ola ool B,C

Ngd oo Lastie
(F) 5 () OYolao b S5 5 (V) alolas 5l (5,5 JI,S0IL

Dg o0 dze  Solw 4

v+ A=A4,
Q—‘)\)J

BC = e4,
ol ol A oS

59955 o Ast e S0 ) (ile 255 (5550 by S
Iy e Cony ol lod Syyie 5 C= B =) ams
(V) 6955 sbim! o lite G yie a5 canl ol bxis] jo Lo pl 3l
eSSl Jae Soe bl sipm 4k Sy o
o galaie 5 (FRW)
du?

ds? = c?dT? — R*(T) =

+ u?(do?

+ sin? @ d®?) |. (5)



UI,MB@WI&»)BW

. 2m
YERTa-or
b blie € = ) clls 5 € >ea8 ptl azils ob 4
e Cote (e Al byl a0 (g el aleiins gt
B g 50 05l 50 Eul cpl s cplply g o €< &
st Sl p3 oLl o3l cnl )3 Sy g9 plesl 5 3,5 o
Aol el e o5 b ge il <\ Ly o5 cod

D9 (69,5 e (YY) aleiend lads glads 31 2555

2 eS oosk e ke Sl Gl | (V) ol giS]
:‘>)|‘> )")““‘JWM‘N&MMQ&A u_,l LQL“ ady,

4m2R*  4(1 - C)3RS
=%z T T o7ece (11)

aty, Sgmg bl sl oo aloles gl 15T a8 oS ol

S oo Ol 2y D9 de 4 | Wsles sla

Al 90 g > ddu, SO sl dolee oSSTA >+ 51 ()
&S Conl > i, daw gl dolee oSST A = - ST (Y
Ol o Ay 3525 g0 p0 b g il T 516 50 b Blas

ol plete b diy ) d (gllo doles oST A <+ S1(Y

o) o lyed o a ya sl 055 e alizdle 45 w5gilen
Slpbas tS’L"UT g oylo o9y Ande aly, S& (Llas>
o 5L Sute (i Olgx So 4 Lo So ke 90 pleol
L) Code (e ada) Kool (o0 o)lsan a5 s el
ool (358 Ll s Sl cwl S5 JIG] (gl 0,8 L
K=\ sl e 5 3], (A= o) pgs el imy el
09 o0 iz (V) dolee

4m?R* 4(C — 1)3R6
cz " 27c8

YU 3o a8 Y sy ol s s ol o el €3 ) p5kis a5

(12)

Ol pod az ) doles lo ady; (SgSz g olasi 050 50 9
SR 9 Cude b Ay 90 gl Jadd (Vo) aolas c 0yo )§
Aobie Cudte dliy )y o e Ay, (AIAF LS L aS 04 aales

ol oo Sty 3 Ojgo |,

(2l g) ol Gloj alad S (285 L5 o b ol iy 5 il
Wolxa 51 il i 5 09381 Wb S¥lee 1, B =+ L b lgf oo
b olie Jole o33 by 5l BT = + culs ealys (5)

a0 el Gloy &6

6R—dR6T—0
T dr T T

bl paly (V) aloleeys azts ol o b
6r = R éu.

:M)Bylu;nwb\g Gokw ool (V) doles ;o YU asms o b

C 1
1_2_m_\/1—ku2'

r

Sllos alool 5 s dolas 1o (A) alobes 3l 1,3 L alosl 1

kCr3+ (1 —C)R*’r—2mR?> =0. ()

o>y g 4250 (6 > dolie S o IS Cl jo dlolas ()
Ailgi o clobis ol po cdle ¢ polie 4y aty g Sl T aitre
oles slplyz Julo 5 458 JolS o) ol axdls iy 4
el 5o (g (sl 35250 abgrye (2L ) lie ;5 po a2
balpd a8 Cude e ady; G ooery Lo als ln g
o] 45 el il ol & S e CgliS WSS A | Sy
Koo ol S e 99 gy el los Cute R 4
aS cowl olailinl Joo Soyie @ bgipe doles (0 35290
-0 ASloml 5l g 08 e o 1) 56 5w L slaplex
3529 e LA ez 4w y2 sl p | dgm aall 392 g aly>
5o Lzl alyl lode dws jo gl 1) ds a0 dloles gloais,
S 0 R 2

S oo 58 ke 25 e sl 1) dlae Lz
hid g oud SO ax o sldoles 4y bos dloles Sl (ol g0
g Sute (i ady, Kol

2m
'r': o —

¥ )
1-C
Jaie sl SO yte elad atste (A) ol 4y az g5 b aS

bls w1y 55



VY bl g 5k ) oylodd A oy 180 8 (95 b idg Ry 1y

ot oS o8 FRW) sasly bl (e S5
(s o 155 g A g 55 Lo S
Doz s b ol ol 2 080 ey 1, ool e |
sl lgd Olgz 030 K0 (59,5 bl lie
Cloz g Gl ez ealS oy awaie 5 35l

il pleol LB (ol akasi o (FRW)

95 Oylite bl Gl Olg> Wb i (0l 28, sl
ol (FRW) Libee bys L 1) cos Libee bys b

by ol (SRl b ool i g ol o8

)‘ Sy wL.o M}v 9 IR W) ).:..\.: Q&A‘ sSJ).».A 99 loLCO‘

Dol oo 00ld LS pas 10088 (oo Sy |y 2ly Wlle
dg2g odily bludl ez cb aw 2 0 plésl IS

RPN

&lw

[1] A. Einstein and E. G. Straus, ** The
Influence of the Expansion of Space on
the Gravitation Fields Surrounding the
Individual Stars,”” Rev. Mod. Phys.,
vol. 17, no. 2, 1945.

[2] M. Carrera and D. Giulini,
“Influence of global cosmological
expansion on local dynamics and
kinematics,” Rev. Mod. Phys., vol. 82,
no. 169, 2010.

[3] G. C. McVittie, “The mass-particle
in an expanding universe,” Mon. Not.
R. Astr. Soc., vol. 93, no. 325, 1933.

[4] B. C. Nolan, “A point mass in an
isotropic universe: Existence,
uniqueness, and basic properties,”
Phys.Rev. D, vol. 58, no. 064006,
1998.

[5] B. C. Nolan, “A point mass in an
isotropic universe: I1l. The region R <
2m,” lass.Quant.Grav., vol.16, no.
3191, 1999.

[6] I. D. Karachentsev, “The Local
Group and Other Neighboring Galaxy
Groups,” The Astronomical Journal,
vol. 129, no. 178, 2005.

2\  6em
Cm?

r=r=2m (

el o oolizwl (VY 5l golus (0,51 (g5lw ool jo a5

2 k=) gl e Slilac plovl L

4m?R*  4(C—1)°R®

C? 7C3 ' (13)
adyy ibo ool 5l g 5 ool C<) piline oS ) (o0
Coge A
6m
TTEEI—C
IRV PR

Sy > a2 50 00l oo cdwlin aF AKiler
Codgame sl b pleol oSl (K jlase cl> as ,0) FRW
@ pleol ahais elad it 5 Canl 3l € coli g9,
o Il &5 jshailen 5 conl atls (63550 £y 9 Sl
3 Jie ot ot Slabrs jo pléosl elad (aisee o,
@ @wly UsTIR Jgo 3 3o »p FRW Slaiss jo 4 ol

Cxy 9 (65 Az Y

Ay hulpd sexg ol ldgi )l o Lolor Sl
oy ple S sledas ol 2 &5 (S5 ke 5
KOVOUN I RV FUVE SRR P BN, A GO PR W
obde S5 0 (S olle oy glp ple
Oz S ldie SHn y0 6500 5 (Aledudlel)

ol (FRW ) 00l bluos!

P EOSleer 5 (SKen Jol puils (oo o5 shilen
Seyte g Sel 58 (Sl Ko wo Sl 2555 oelide
5 el (SadsSiie) <55 Lilme (S e At g
bl 1) (b Oz o (Bl lyd oS S )se

13,5 Ol 2) Oype & Ol (o0 se; Slaalin

(e Sz 65 50) 59,5 O )le 22595 G 5l a5 el

S Glojlad S sbu mgd (o0 590 (S ojlail @



u‘)l&mjé.um‘&u)gﬁ

[7] B. Senevirathne and N. de Silva,
“The Merger of the Schwarzschild
metric and the Robertson-Walker
metric,” arXiv: 0812.3740v2.



1 JMRPh. (9)(1): 1-7, Spring and Summer,2024
AP IS
w-__» L 4

The Merger of Robertson-Walker and Schwarzschild
Type Metrics

! Behrooz Malekolkalami, 2 Nalin de Silva
I University of Kurdistan, Sanandaj, Kurdistan, Iran
2 University of Kelaniya, Kelaniya, Sri Lanka

Article details Abstract

Received: 2024/08/28 Due to the (large scale) expansion of the universe on the one hand
Accepted: 2024/11/28 and the the local spherical symmetry (short scale) in the universe,
Published: 2024/08/31 the conformity discourse of adapting the geometry of these two

universes (at a radial point) can have strong motivation. These two
geometry are represented by the Robertson - Walker (FRW) and
ISSN: 2588-493x Schwar_zschlld type metrics. He_re, we are going to do such an
_ adaptation (merging) of the metrics. It is shown that the merger is
eSSN: 2588-4821 . . .
possible for three geometry of the expanding universe.

Keywords: FRW metric, schwarzschild type metric, boundary

Correspondence email: conditions

B.malakolkalami@uok.ac.ir




