THE NoemMal GeAviTY FLlELD

The NoMAL pKvou\/\\-VS @(e/\c\ v o REFeQENCE SORFACE [ov Yo

exterrnodl %\/‘O\N\)\-VS qué of the SComth,

e ssbuwvce o} +the novwmel GKV\O\.,\/LLL:S Q;e/ic‘r s o MobpeL EAQRTH
WShoiekh  beot fubs w1 ool SWQ/ st the Cawihh.

Aw  grnesed (am ellipse of vevoluk con ) b ass tamed

fov the woded fombth and s ellipsend & sand bo
howe thee Some waoss (M) ot ke Canth , the same
M,oxukcu(‘ vQJ\,ou‘A—\,K (o —memora> aonmd dhe sumfoce of s
eMipsoid s Sond bo be a LEVEL SuRFAcE (Wokwl@c\,\

Suuv’@m) o?. T PR %\/‘M\‘J\‘vk :-tejko( ,

AT

' QMOLW;&)\ Sum foce

8 M__oé,wcwd—\j po\-w‘\-kl,o»( (U) at a/Po{/vJ- ot thoals
ellpsond el be

U= N + - ()
/ \ (LW\-V“\,Q- \
novwal o(f»a)\ldevé WCK&
PO\'Q/W‘FL/G\.)\ ‘ po\-w
PO‘\‘Q/V\-M& dure
bo mass adtvockisw
ov
U = V + Lo (x™«x") e (2)

2




THe NogMaL Geavity FELD

(1) ot
The opow ' Jrotiomed potentiok V sokslies
Lo.,e\o:c,o/'o eqprotior (Yvzo) ue the Spoct  exberion
o Yho Q/\\,;/‘fsso'«)u (%W—ma\;&w axab a, C‘O«‘“M\A;V\.S ?)

() The wnovwol OKWO\A/L‘V\/% Q\QAA w bto be V‘O\'&’LLMVQ/\/{L/B_

L Supmamai s
(W) e level suwmfecr of ihe wov na o L\\A'z?\so‘u& (Uo)
W be Wowe ke samt OaN‘Mdr—ﬁ PO\‘WW s

R \ ‘,.glwiut_h (W,). hesee
- (3)

,,,,,,,,,,, Us
% N
(eh s L ot fevel sSumfoce of
of wodel Zanth VEO‘MH'\‘

To_dovtlop oar expres sion fov PoTENTIAA diie Yo CENTRUFLCAL
Fp&gz,(c:r@o‘rpu\'««cﬂ@/\ porert Cold ) fov oo poink o o
oo SINGLE PARAMETER CLLIPSOIDAL

,,,,,,@L&Qgﬁp@&,, 50 vevelt o ,
 CoofDINATE  SySTEmM s V‘WLA

CMMM arns ,QJ\,A‘JPS,Q“;«“&,I wWhese QOW“WMS Xy
(SM—M‘ﬁd axas ) and b ( SeAMA = MAMOV  OXAD )
1

Q,LLWV"\,Q;L/\‘ w SqWQ,a\ e.
[¢] Y

O
z4
5t
|
Q/’L: O:L"\OL . (H-ov)
T a
Y o
X
& .
8: = o-b —--’(L\-b)
ou

: Eputrot-

F\%./’L‘ WE\\/\‘,PASO@ 5¥ von oo




Tue Nopmar Gravity Flewp

and todh ¢ = opedehic lokibude | N = lengihude

LN Qov\mq\,o_\ stwé owve  Shasmdoanrd

e = §(2-%) e (o)

o = ali-f) )
oH = w)@f’{sﬁzwﬁé

N = o

= vodans a? oVt e
pw(mb vertieed p\m

\
(1- e St e) ™

Convtesiomm Coovd s ome

e ()
X = v Cose Cos N

Y o=V Cosd Su A

2 = V(- S . (5)

tocal \QAA,%HN £

Whose ,SM—W 0._«)(/;/5 wow
SM—MD\LAO« oah U \/El+ wY

Q/\/\A

z
$r~ , ,%&L&w‘é,@,dc | vodans = Jer+ur
o ] \\\’/ M""’\*“”‘} c"‘.’v\‘f/\z’/ codins U

PO

R Bl pte omd oumsidion y cxvclen

0 u

>
n

REDVOCED LATITUDE (ov PALAME TRIC \_AT(ToDE)

90 -

@
n



Tue NormMar GeaviTy FleLp

By definmibionm , Heo eccombviciby e o= _E

- (@)
JE + W
omd fov e novwaedl Q/\\A./?SG—;A&« w=b
e bm = o - (1)
£ = Jo-bLr
Combes ot toowds anve e
X = \/E"W—U:L S B cn X
Y = Jt’-:l-t—u/1 Qe B Sunw A
S T = w e B - - cen, (g)

oomd  fov ov Lol a?,@\b@gsw oot 4t Somae (oced

\emgthe € | ELLiPsoipaL ceoRpidaTES ame (W, 0, 2)

o , sm,-,miqw \ \‘Ov\ﬂ(sﬁ)\'wéef

xS po{M
am%f(t

Note thot whem E=0 (a spheve) fhe

whiced SPMElicAt toorDs ((W=v, ©,N)

o e -\‘MJWM Conte omd also

ek w8 N owe oRTHOGONAL CORVILINEAML COORDINATES.

Now \j(\&le"}\) - a Scadan W"’W D@W poSV"W - SA/\"\/SQ"\%
\-w@\wc/e/'b ,,,,, chvyw—\'ww , Vl\/ = O
e e/\\ALPSoLA,
(w,8,2\) s

i he space exlenior to

(Q‘-»u?)):'_\_/ + lu N 4+ 3V 4 b0 W 4 ElcostJvu,m },V

= O
2’ duw 3p* 30 (4SO Nt

(Su W esk ame & Mc—V"\\‘qX '(lqe’l) , P eq, (i~ tos'))

- (9)



Tue HNopmat GCRaviTY FELD

Note dliak 1Sk E=o , ws v omd (9) becowes

> 1 1 4
& .3___\/ + 1 B’_\/ &4 ?_1{ + ¢t O 3_\]_ + 'S a_\! - o
It 0 26% 20 cTSea e M
A, / \ /
! N
1 o ™ +
2 ()« Lo d(she ). W o
ar B¢ s ® 30 20 LD N

and &AAIM ‘Ww‘a—u-«&v \)va, (‘1‘ oé,\,\/e/.) Lo\,\o\o«,c/@‘/s W#m
e SPLQMM toov damat o (w'e,')\}

Aa(ray e L d(swed) v 1t W o
et e ¢Sl © 30 20 TS TD A

T seVe eamation (2) | tomsuder Ha polenbied Voas dhe
voduet o AN e e, Q—\M\AA&W N Qc—vwv\/
P Q

V(w,0,%) = §(w) g(e) W(N) --- (10)

 tShermes £ =2 8wy » o (ZMA)ru:—vv of ke Seimn— Wammst aYAS W
,% .= %(9,\ " u u 3 u Po\a/v‘ OLM,%(L 6 W(VX
Y\ :

\O’W%x\;\’t]\dt O’M/ka ,
\

one \;wx M wilth ods 32k onk v Heisk oomes 4 MJV\JrrB
(\0)4,1’ pp. i - H-'L) ‘e 30\\/\3«&1«/ OC LQJP\M/Q/J Ldyu/v\, VV-O o

(E2+w$)):‘x: + 2w 3 — iw(v\-u) - _EY w?} { = o —ee ()
Iw dw e w’
Q(MLG }:-g + 550 S B 23 +%VL(V\+!)S(A:9 "W:}% = O - (1)
0™ 0
él» + mh = o o (13)




Tde dogmar Goavity Fiewd

Ecv/\ou#u:rvus (W) aue (\1) co be \(‘M bo o S%WMQ
Lovim M o suloshikud coms | {l;wsHv} Lov Q,cvw'v\ ()

,'(,1:—| oV ,I,:f-_l-

- (1)

Q)

‘

6 2t

NV
[¢o]
oo/
oo
o/

3q = (1-43%3 - k3
0T i %

,Mogk/v'\«g Yheoe $u\/b8\w‘vuw leads to te solud o of

. 1
o Lo\zp\ovce{{),fe,«vw VNV =0 ab

*\

(o) 2
%

. ¥ .
13 5

% n(nt) - w

|

(v-£) 34
o

- 1% }_q +
3

{ w(vwr\,)v -

- (18)

(1)

(\‘Z:)



Tue NoemMAaL GRrAviTY FlewD

e $o\\,\,\—glaw of (3) %
0
h(n) = Y (Ceosmn « D Somw W)

m=0

The solvbwn  of (1) s

P:A(H Sheve L= ©  and it <

(i
—
o+
~—
1

ond PU) e Ha Mesocieted
LQ,%WQ/ -?W\rm

e Solubeow of (16)

£@3) Qv\:(ﬂ Sheare

1]

Note dhok  Legemdme fumebons of dhe setond foond ok
Al Mox\,vwxvvv?r b o Complex Veam Lato\L

Spw\ vonutts (m=0) thak ol be wsed ab o loker stoge

o e

Ry () = com-‘ax
+ -\
Qal(y) = (%7)—‘{)w¥k 3 —%7{
oand Co\-\«:l'zz = (:oi-\f\:‘(iac) = -4 co’r—‘«x, = -4 'LQM:-“



Twe dogmad. Crawvity FiELD

Combinimg the solukeeoms to (1), (1) and (12) cd@w

w " w /.
N(w,8,%) = ) > QM(&

L= WM=0

)%P:‘(Q(a.‘::%m')\ « b Sta Mﬂ} e (19)

mle

Sheve o= o0
ﬁa = /L&_ R !2,12 -1
= i

as e potent ol external to am fe/\bbpsb«‘x& ol Semi~manor

. axaAs W ot focald \u»g’ck, E. ®“ amd w one I«/v\l-e,%ws

v wA

(degrer ome owden V‘Mpe/d-—w%),mé O, b, awve

2w -

coefl icvembs .

Te ovder o wmoke oMl totffieiembs An omd bn  real
 davesani by Q:,QL \o\} b allowed (sheve b w the Sema-
€

warey  oxah o8 om M\oi\—tyz‘yk,_bw&, fixed QEFEReEnNcE

 BuPsein, | Wemee

AN\ , S
- ¢ W WQ“ _> .
Nlw oY= Y S %{P:(%)(aﬁ”&n )+ bﬁ?w“\} - (20)
w=0 w=ao Q\A ’(’"E

News |, Sumee the pokemkiad Vo mmsh be roboltioreelln

,,,Wmﬁ)v_v:ﬁui (QV !‘bvyy,uﬂ WMZ\‘VOQ -V G &QJL,V‘L,MAL ~ 68\(‘0«\;&4/5
.C‘e,\&) Ao all ferwas WW wm N el be 1o, e

oM wo,w—-w\ Yevrwmsts ol be Leno Abas !

V(w,®) --- (20)

i
LS
)
3
/F.
m[s
N
>
>
<©
PN
w
$
>
—

wheve L= e ®
and b

LAT\TODE )

u

G and P (0) = Pu(woB) = F(sund)

a0 -6 s e Lepoekd LATITone, (ov PARAMETLIC

1)



TE Nomat CeAvVIT FIELD

The nevwald ?SVMVL’S po\-w‘c\,lw\ U %’\M% b‘Qg ) as

U:\/-\-@

v e vobedosnod Pbksz/wh,'w\ (ov aw\—v«'&w%ﬂ Pblfe/w\—ia\,\)

% = L (YT

Usima (B) wih w=b (je #o QEFELENCE ELLIPSOID)
v‘o,?\ww aun O POT N ané (Sw/t.,b €>= 0)0—93

W

2 1
X o+ N

(E'+ ) e b com A+ (Ery) cov B Sum’ N

(E5+ %) tea b

wentee the. v’o\-w po\*%\—«;o\/\ o

s

d - ‘apoﬂf(xm*« XYY = L (ETeb) e B - (11)
1

Cdebm (21)  amd (1) oszw e movwel aG/v‘ouvL\r«j

po*w}@\ o e Suwvfoce of the velevence ,AL\LQpSo«'B
w=% on

r

o0
U, = \, + b = z AV\P,\<3V'W§3 N _"iwm(et*-\om) Cmm(é o (73)

n=o

ko 4o ‘SU\N‘QMJ/ )

o Ak v, .
O = Vad = i Qn( E)Awpn(sw‘é) + %(54.%)&534.@

- - (1%)
o (%) 1




__Swhbstdrubing @) amd () ‘uds (23)
W

THe Noematr Grawvty FileEWD

To DETERMINE EXPRESSIoNS Foru TWE (DEFFLCAENTS Ay

o8
5_ An Py\(%wé) + % (\:‘7’ * \,7‘) Cn"'(;

.. ('2_3)
Refen vng o Fig. 3 omd elso eq q9)
£+l = o - (o)

omd  fveoms the  Legemndwe VDAWW eme Volues owe

Pa(t) =
) =4
o R =50 —W sheve 2 e ® = sw
Ble) = 50Bse-)
= a(3(1-ces™p) -1)
=t lentp

1

wrp - 30-nw] - 2(-neap] s

Duv\,c\

Ve~ Mv‘o\/v\.cd/\/vx,j .

w o 91(SW€>) - U, =0 --(25)

/o,




1.
Tue NoemMite GeaviTy  FIELD

omd  Sumcl Pb(\&) = | wWe wx.o»v}g vk e

= O

o0
(A, + 10 =V) R0+ ARE) « (A-3wal)Rl) « 2 ALG)

n=o

--- (26)

T\fv&é Q,q[u\,o\,\—u.:w\/ us cr\fdvux ‘\-‘(‘\A,Q/ Qc« oJ\ \/W o? ‘\', (cn(‘ @) ‘\g\‘ —“\,Q,-
Coe,cg-—-‘;c/‘\,bw\’ 0‘1 LNV N U P“(k> chupo\_\/s 2040, Thouws

! 2+ A
A°+§N0§«-—Uo = Q

A‘ = O
A - ‘S—;IA‘IO&?‘ = O
Ay o Aeso, w ek e (1)
s e  oefliccenks AQ/ Ao Ny | ede. owe (,&Q,\'QN‘V\AM/\.Q/O& .

Substibut dng cxprissiont for AL, A and A, (nobung
ook all ofher Ay awe qevs) ke (21) OAA"‘)M an eva'-o/sM

ch' W garon Lok u:ww\ o‘—%‘rw\ V N v‘c\-o\}rw
%" P
SVXW\JW\Q/\'V‘\,L/ Q/\\/\/\Q Socd

P L @(ME) ey - (29)

@, (* %)

Usimﬂ e Q?M conudls  of B Legemdre Ww of
Hr Setond kaad (sw p.’l)

o ('”%} = CD\'\'\T‘(X‘%) = -4 ‘rm—‘(%) - (19)
iAW _ 13 le;l' ! L o‘le _ A
G (42 [;( ) -4+ @} s (42)




Tue  NoemAr GRAViITY TFLELD

Ghaih  ofles Sevmt %WU..C&'/COA—«'@M

*

3

Q. (") - @_{ (3 + Y E - 3
1 et w

m|&

\_Q/M

%

24

ST

) Yow E - 3w
£ £

a.- L0 W) wl'E - z;&;}
° £ b E

/7.

== (3e)

- (31)

- (3)

apiivo

L S _T;__ ,,,,1‘*;,,,,, .
V(w,8) = (0~ —‘i‘ymwm) Fow % 4 4 wa % B e (33)
o B Yo
_ . S e
. - =\
Consider B Yerw  tom E o  tam x whev e =k
W w
- 3 5 1
M\,A« Sl E:\/C\J"W'v ‘31‘/\,2; x <\ MA '&‘O\M 37(,:7&,—"1_1 +"x—:__§+
3 g 1
Ao ; .
-1 4 o _ " /’L ~2 /‘).
tor B = E —-(Q""U“) + (CL—\A,) - (o'~ oo
[V, %4 U U\«3 u’r" w
\ /
N
B v o
A
""OM/—‘_E_ N ,E_. -.('BH->
< @ 7




/3.
Tue Neoemar CGrAviTy FIELD

To -Q‘ur\_t,\ oA o\,\o\owowav\-;.o-w ch‘ ,\_ ; '\’\\,?-» AQMDMO\,\—OV‘

w
on (24) , o sdenr  the  vodaead dastamce v {»\»wmvv oo

o

ceadve De Hoe V‘o"w‘vw\ Q/‘L\;P?gox.,cl,

1 1 1
v o= X+ X +E

il

(74 W) e et o+ (BT w) et G A+ W wﬁf@

1l

(e« W) Cuaq'@ + wqu,ﬁ

1

Emc‘nq'(% £ w

i1

L od

Qwﬁ)fv:wﬂ ok w = r1—E1'cos1'(@
Heear

R AR

Usimg the Bidomiar ThEoREM

w w wn-\ nw-1 4

(a+tx) = a + wa x + wrt-da = «
)
ond  for o= x = ElCm‘L(Z, w=—l—l_
!
- L 3
a -3
= (¢ )P o) T o+
L

¢ -

L --- (35)
-

mewﬂ (2w)  and (3':)3 Ob/\N%

fom B o~ B x E - (36)
(V.93 w ¢




THe Noemar Ceavity TFIEWD

CFor verw lawae diskances v e (Y

donim ot oand  wse Mcu,k vk e

1T 1

V= (V-Ltwa)_E L + Suall terws
i fonw BT
b

omd Lo also kmews Hiak for very lowae v Hoe
V e

Vo= &M+ swall fevws
r\

. tempaving (37a) oamd ,('5’!,&1),,,,,,01(\\/%

S G™ ;,,(Qu - L 001—9?) E
~ 3 —
tod =
oand.
Yy = Qﬁ‘fov‘[‘ B oa Lt qu'
£ b 3

, ,,-;ﬁ.#f;_,qp_m_’c\yg-a wovmodl Q/“A./F s D,"SA _ome e Po\'w#‘f\;w\ Uo .

%w\o’skd—w (33) o (23) Ww

<
K3
o
<
1

o
2
]

1
Ca
=%Sw\/(§-—-§1
V(s B) = GM dawT Eow bouwTa & (s4Sp - L)
E e 2 40 3

14

forw of (33) s

- (276)

Pox’%w

o (310)

- (2B

- (18b)

. chw\—«w,('ﬁﬁ) _awve Lo V‘&W‘rmswé bebween e wass M

(39)

--- (!—Fo)




5.

Tue Nopmat. Geanity  FIELD

AM e po\—w\—\.,o»\ dre Yo the C,Q/vv\-v"u@u\_%o;\ Covee (21)

o\(v'vw Moo NowMAL CGRAVITY PoTERTIAL

~1 1 ¥
U = GM tom + W o
E

E
w

9, (5;3@ L)+ u_\f(ﬁlir uf) cos“é - (u1)
1 9. 5 2

(\\U/S‘(/MMI % Mov‘\‘rqx, 1967, p. 6T, 24, 'L-'G’L)

her e GM = v ersal corasbout

D?— %Ma}du\‘w’r\&‘w G f‘oi/a,' Lo
wmoass 00 tht Zamth ™.

E = foce\ dastomee of velevernce @\\;\'/PSOL/O\:

o = St -wolsv oxas  of  wefeweace 0/(\«‘/\09.:.;/0\
b = o - Ao “ " “ "

W = Sema-mamdy  aXak

of w(:oc,m\ e,\\«le%o—\')u
pPossmg *MM«&« ?o;.»\.,\'r
MJX\N\M VL(OL/C)CVK

vedarted ov PMOVW\,QA-V';/Q toc b A ude

T

o
it

1q, = (v S&x)-}-ow\,"‘j-_ -3
E> w

m (g

24, = (1430 ) ke E - 2b
° e’ b 13

nd  fvowm Beslomen % Mc—v\.y‘ray (\U)C,“], p-1B u\;s G.g)

1 1
wo= (X Ym+11—E1’)ﬁ.‘i + %Jl + wE % % - (42)

(x> + v+ -e")

+Mv(> = 2 \/EL*'“J e (w3)
wa1+ ¥t




/6,
Tue Noemar CGeavity FiewD

NoemAaL, GRAVITY

e novmeld ‘?f”"”‘)“j po-\-Q/w\H.;ov\ U w6 o ScALAl FonNeTion

o0 Mo OLTHDGONAL CORN (LINEAL CoolbiNATES ( w 8,2, M*:MWGAV
N does wol appear sSuncte  the %MM&L«A Ceadd s
cobationelly  sypmmtince omd thut  undepemndent of
lowapbwde A, Nevevteless we oy poiare  Alat

V% o bumtheon o8 w8, N ov U(w,B8,2) and

Ahal  Ahe  tomponents  osf dhe  dobmat GRAVITY veekov

(. ,,_,MA/G_)_,MQI ozg\/\laxw, '»»b"}; the  GLADIENT OF THEe

C GeAaTy . PoTENTIAL U ov

¥ = aeedU = YU = L Y0 4, o+ L WG . LW g
~ hu dw *‘e 26 7 h?\ 3
o ushewe , o , - ()
V\L»Tn \r,\_e,,i A% N OMe Seole faetovs.
N A A n ‘ , . .
S STV o7 , Lo oMe umak veetovs  on the  daredt ion
e m‘;w\uws\mﬂ w O ov A
W Geade  factovs L\W/ We |, \«7\ com be deler marmed

S vvv_ ;\\v&e,,,_@oﬁm,};&ﬂ - Waoaaaane st

() ke Covtniom coovdamates ame (see eq B )

X = JE + & Sul ®
v = JE'+ W Sur B Su

Z = w o e (B)




/7.
Tue HNopmar CpraviTty FiELD

Gy fee botad diffevantaads  ane

AX = X, daw + X, 48+ Bjok’)\

— —

dw 30 NN

AY = ¥, A o+ T de o+ dY.da

aw 30 3N
41 = P, e o+ RO+ LA o (%)
Jw 36 N

ond o domvent of dusbtamce on thwe Suwface e

(W) A8 = AxT + aAY¥ « 4% e (46)
and  Samen w, 6 N owe cv"rko?fm«,&«/\ coovd s (o owe X,Y,"Z:)
A 2 4 1 1 a 1
W) A8 = W oduw o+ W AD + WA e (u1)
w 6 A

amd (48) and (W) gwe  equivatenk  demental distamnces
48wt wv bevwms of diffevent ovihsgenal coovdanale
Syshems . Bu powtoedluy Lfforontioting (8) the totad
Al entiods owe

AX = w Sin 0 ton ™ dar 4 JE U e O e A8 - JE+u SwiD Sinn I
Jer v >

AY = W CuiB Sue N dun 4 JE A B S A A + JE W Sul B en\ AR
JE1'+\A1’

SWM ot %{WM tearms \ MW Hood bearnas AM,A,@/
drd N , A0 AN comee)  ( sunen w, B, N ewe ov\'ka)




Tue HNowmar Geawvity Filerp

AS = (e e « J) D

1 Y

o 3N Jere ol swe

o wo\—w\ﬂ dhal ) amd (56) deosevibe o veeToR
NSV IY N SR P AW L\\,;,fxs(};xl %w(.o\/(b whose poSi/\-\‘\!e/

MW s OUTWALD S Qv‘o-w\, e SMQO\M.

(8.

+A(Eq'wn1'6 + u}\) A,@q/ + (E1+ «J)s;ﬁa .o\’):’ _

e (48)

o
™ . 1 * 1 P 1 2 1 R 1
48 = W daw o+ W(E+w)AB+(E+u/)Sw6A’x
ond ke Seale Qm’«a\rs oA’ &
\'\’u, = W = E’zCos’»a + w\/
E'L"'W“’
. wg = W \/E$+ w
77777 I P Jere W s B e (w0)
o Remwovik V“"ﬁ (w4)  os
« 3 ¢ > (55)
= + + - >
R T U UL TS TN N 7).
__1whewve _ .
I ¥ o= L 3w = 13V
v W, dw W dw
SRR AN L R L N1
he '39 W E1'+LJ/ 'BB
= ! BU = { PV, <= (51)
~G‘l')\ - -




/9.

THE NopmM At GeaviTy FleLD

Q.-Q/—S\-WK-M (4)

0= &M baw &+ wa ¥ (sar@-L)« @ () o
£ w 1 9, 3 1

onéd Yok U s o W\»«,o—vv o(: w’% wheere %:Qo-—@
e Pw\r{b\ Aovwakwwes axve

V\D\—vmﬁ ok G E 0 o ooand , ore o st ants

(v e pon e devivoltve L
duo

§Q = Q_Y‘_" E_(*Mv—‘_f_-_> * wma.m(.‘_ %\;:é —,.L) Eﬂ/ + b\‘)mu«, cosm(é
dw < Dw W ﬁ,o 2 G LYo
whev e
=\
_Q_(\-owv _E_> = -E
dJw W It Vi
ond  Gvowe (31)
W = *_+3£<~E>+’§_u:1cm"‘g_}_
I 2 28> £+ u > u 2E
and
c\:-; _ E1+Uc«> é-o‘/ _ 3(\4_\;‘)(\_&-\-0‘,‘:‘3)_\ - (52)
3 dw er E w
a@%/w
V oM E ! | |
oY = + 1,6/‘ LQ&/(ESW(%'G)"UQWQD(&

- (53)



20
Tue Noemaw CEaViTY FIELD

(".‘) e, pomt ot derWakve al)_
of
Wz Wa Y Swlp nf - WE s - 0w s b
)é e
-“B_L_)_ = {-—wla’fj/‘ + LA‘L(EL-G- U:L)} Sw@ m({ - (54)
Bé 3,0
) “\M—-pow‘\-w\ dwrvivate ‘B_U - O (v‘o\-&-\rW\ waety
Y soprmedey )
Subo ?HAW¥M (54). ane (53) Cunds (51) WM
—_— — CNe ! it - _— ’Lw - P
WY ,fir,,S.M - gs;-ng;_q_,(%_gmg, L@j W w tos B (55)
£* 4w E"+ w4,

”WW@ = i ——L«;a? 9 ,+”9~>7:/E"+7 w }sw@ Cuaé - (56)
[etve e

9 awd 4, owe awem by (3) and (32)
¥ o by

S w=,\%£3ﬁfé s W (see (w9) il n® = Swip)

£+ u’t

Ww (55) % (56) anve Mo Some an Hoskanen & Mcv*(\-:k
1967, eqms 2-66 , 1-6T p. &3,

Nore

e NecaTive Qw'b/»v e (58) anmd (56) ‘undacates

wm}cs of Ahe  GRAVITY VECToR  or (NWARD NoRMAL




Twe Notmatr CeaniTty  Fierd

For Hoo LEVEL EviiPlSoip o?. SM{:M/Q/ S’c ond

b

w:

Tie this cose

1l

i4
9o

\lEl-\- U\JL = E1—+ b =

i ( see uv,pls (3 and (‘51))

o ol\so o

sub %\-«»\'vv\'vv(,@ these,  wkds (56) CBA/:H)/_)

2/.

PoTENTIAL U,

= [a]
\6’6,0
I\SW/\-(IM Se
oond olsp beecauwse of v‘o\m/W\ WQ,WVX
¥, = ©

Bomnee e Ma.?gvvx(rv\.&e, 2y %xv‘a,vd-ua, ow the
S ( dmoked buy + ) o given ou

AN

LEVEL ELLiPSBID

¥ = Veo Sheve w = b (55) v
!
W, ¥, = GM s W E g, (4 Sinp L) - b em™p
o] W = Q
f e o e¥+b” 9,
ond SM E+\91'= a:l"
a ' v + 1 2
= E -\ - wab (s
Wo Yuo Eﬁ{www fo (L5 - 1) a c@@} (57)
a” GM qe M
NI Y
W, = \/sz’, g« b"cm“}; --- (58)
o
QSe,e, Q,W oW ?,'LD L,:AA‘\A- w=b aue E’L‘; 6\?'-‘04- )




22.
Twe Noemar Geavity FiELD
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