Giravitation 1 pP310

1 ! | PT
) d Irwerno (12-6F) pase- %e A (h/‘” - i—”[wv 11/%) e T/N (%

@n*fnc% W"'H’\ .‘?VV: ée \j ( w‘ll“v L',‘v = 5‘ yll‘“'ry’ ”IIOT L\/"r> s a ke nr]/"“’T

PV S
\_/*V_——.
= (n+1)
=2 _'-e MV I ___"i"\__ M.
€0 (4 (nm 7 b s % o GemmE A
,.(_25 et cre T fxr‘) cht . Ser
a v Vl,“, ( 4 (q ,“o—>> S T
o e =
Kh Lo
= 1-n ’V] T/°0'
= s n pr
ce0h, —-n (T, -5 4.0 1;%>

kil OFFV‘OXimdto‘ou: Qt i IE 9i %+ € C_\h/w =e (- %at +v’“)|..‘w ~ e vzh,“,

] i _r!-)o 3 P
The %%-mmm&m tensov For a non-velativistic Fhuid ”;w =P 3,* Sy - oD i

- o
S The  2ovo - 2ern Cmmfmew{:-. }ievzkoo =—Kn(p_'_-‘,o)
- e -
el’\’“: Son "100 =L = vlaoo' = :\\_\z lo == Vgoo= = {\f‘\-: Keik k
e

T&P.'néwlhemhf K- bk et ’S"";K:)Am"‘* Vg R 5 and [s] -1

Lets osswms all the coordinales have the wik of domgfhs [27]=1L
v = = ==
d8 - 3 dulde” [ds*]= L* = [ijzw"]:i = [Va]
i

2

i LE e

W

; | -
L R om0 B T

B o e e s lege M



:L) ‘7‘) We Oé‘fa;nccl —7P0’b a ﬂ—d;v\ﬂws;ﬂ\v\&ue Space - V23 = -2 e Kn P

= n-1

IﬁWeFui 30‘,:_1"11——2-& n #\e aLOW G'IMW&G\?‘;

n-1 G+
2
V('z:: K\; )z—z"" i & V4 -GLP %
G -1

ID) A S'thta% Jymwletf.'c mags , with nags Aems’-tj Firy

V £
Inf&jmlé +

Over V n_, =
g JJI. Vz+ :_Grﬁi> C\;QIO =Gt M (r)
i “‘L’“‘ V (S enclosed mass
2o
Gausy’ =
s 2 - Due 6 the spherccal & mmp,ba Ve is constant over the (n-n-4
= d 2 n-v$ = fey HiBE. = e ] surface -
A
n-\ 44, +
A Y-\ ey = <\<\:. = ¥ SEIE GI" M(r)
=2 JC] = Aﬂ’lr S Y\-V+ = Jr ivd An-o T
v Ly <*> is o funclion ﬂ-ﬂ v on\i.
rename yr-r'
m“cﬂrs&f& r 2 ’ + . ’
- J‘#(f’p‘ G7j> M) = j dr J‘+(r) = G7n J dY" M’;r“)
c] s A o™ over v’ o0 dr An-l :
= Lb re#&rwce_ Point
2 for potemtiol
Conva(ona,l[d 5 c#“,_)w) s
+ v ;
’ (r)
> 4+ - & der I‘;L:_‘
o=,

{ On the o]lhex,"\amé, Jou may Stk Browe . (5) , omd check V1+ = Gw&: I

r n n-dimension S

F'irs*, note that the Laplace Gf’em_tor in Spherical Coo.rd-'y\wfc, ac-L/.V\f) on o banchisn oﬁ

ol T by & o dP
f(r) e (r 9r) e )
4
: G, n-t M)
=0 Vz+(r) z : —é~ rnv' G':): d : A M) = —r""‘ —4— (""’ - n-t >
Yn-' Jr A J_— : In-i r Ar An-- ’
A“-‘ Y Je 2

er' c;l—r(G+Jdr pur’y " ) = Gj %. (/o")'m) =G'<¥ e / }

o



)

P A litle move about SP’!EWI‘&aé Surfaces omd volumes in om n-dimes sicnal SPace

’F = n-\
lhe mdff,c ﬁ,r ™M - dimensional, SPhere (S embeded in n-d;vnws;oﬂ> 15

2 2 z z =
AS = dr + rz [ Cle,\_. + an en % ( Jen-z + Sl'n 16"_1 ( E ( Jel ) S X )A]
|

n-|

= ¥

9 =

Volwme of o ol o] radiug

5"‘"&‘@ ﬁﬁﬂb bmﬁé ”/ radins r :

One toutd cdeulole A

Now, fr the mags below voduis r -

=
2> Min. A J dr'r'"",olr')

r < >
=M - -’-}n,S dr' "2 /o ') % o he ﬁami\AN\-' velalion

C) Assume  the md@“ﬁ mass is R
> for ryp Mis a constauk

S0 o r’i'"l =0
o0

=

< (

e o oA o 7

n-2
(Sin eM) (Sin Gn_z)

r: V;‘

°%B, (2w
6L ¢ T >l
Sin e,
2N .~ Z -
4o, j do_Sin@, - S aem(s.nen_‘)
% =

e L
36 (S O“_)

n- e f Lt .
= : i =
x 2T x l ‘ S dek(SnnGJ =K An-‘
=20
by mduclion , g2 with Mathemalcca !
“'Z =
C am 7 =% J df 2 A,.-.
n!_l) (n-1)-4
2 hyrevSurfMe
: r 2x - r Hoa
Mr) = J d% p@y . 5 dr' ¢ 72 By j Ja,jaes:..e "‘jéesme"
S (o3 5 ; : = 3 .
- o
( L
hyper yolume v

Foaw 2 e
s Tty = Vr

R
= 0

. Mmm\ A"'" jo s

‘ v

& ! : &
. <+(‘_)‘ - G’)n M J dr’ Yy‘—“ = &j’M | rll
e An_‘ +ot oo o A“" +ot 2L-n oo
&
FORY = — : G‘In M'h* )___ = - G's HN“
AL, e Pl



3) a) In dhe Comov{nj Frame ( which the flad is shatic in) s dac !

o =0 for L:t,z,g, o
5o the Ve&)c[fgl waveclr  has o-,.,% the zevo component . el = fu o8 o
We also knows: L(,Hu,,‘=-1 e (9/“, el T e 3°°(u°)z= g
5 SRt o e = u's (", 0,0,..)
v
o (Pospin) 3 uwhe . po &)

R o :
o ( Pir) ‘*P(r)) 3010 uu¥ 4 pPir) Since the melric s J.'agann,ﬁ, X could o,,b Licn

T Pespo ) ) vpel e o] e T

b e ) = = ,
) G o " KnT o $ Q —l— _J_ [ rﬂ 2 (e >-1)] e P(r) _)::L.p i [)_;n-z (‘)(V’) ,-Znn Yf"" 7
2 2 dr n dr! e ,1) = nT P’y
Mﬁ J dr' 4 el 2( i - 2k, J:\r' =1 n—z(e-A t) M)
15 oy ! |2 - = Rd A ey
= dr' ] n-1 Lur') = o
© n-t
- —2x, Mo N M -1
= e a4 . % — =D e 2 [ zk—\“ ) -_'_.
- A"" s - = ;'l_:; An-. : 'n-l-} /
C) Vz(j_e:’\ ) g Ak ( 2K, = Mun ) el a S [ A Hes ]
N -1 -2 An-‘ n-1 y"=" v ( (_(Y‘— Mt ——An—|
= 2__.K“ ! d r

el £ 1-n r
Hed s pner y [r <(2’") 5 %‘.ﬂ e _<LS Jiyra )o”y))—} = 2Kn ) & [\7_-n)jdr'r'""p(r') +rnP(ﬂ]
s

i-i r""’ JY
n-y o

;ﬁ\,__
7 R : v Py =
= 7 - sl - =) —
n-1 [( 2 Pe b cn-t é‘:(rn . (Pn \r\)] => V1(1-€, ) =£nK:_:[(z-n),0+ V-(PX)] &
Moo -
L‘> 7Fc rﬂ‘ COWPOV\%t Oﬂ /O(r);(-» ( Vecror n (n+1) &vw&w&im«)
2 - P '
e ). n-y [(z-n)/o(,) + n L) + r—d—fi] v ~hs ——————(Pzﬁ"‘/ /
= dr n-1 ¥
Goa =N, Py - L :
d) } 5 G -G =RIPP) > MM N) Lk, (AP)
G (= K. P = -
= = tr) = K ) T ths
P, v & i‘g) %'—_-_\ (s XN )oE R . Weak f'd‘”mm_\, ' (15) = ~ %&—' e --;\—.1——;;1 godr .,

’ - A or Zneny fon Min - - -
e - 2::: [(Z—n)r‘ o 2 Y!o—l n-1 Bt Aa. s =2“_(:_:.‘R“[(1—n)r A‘) *'P’X

Viei

n-t

=¥>Vzv=(n»n)i:+v" =g KaP /
Y



