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PREZFACE

Iais tnesis was carried within tae frame-work o ihe

3
]

international cocoperative progrerze "In rezt Arc, arciics-~
Antreactica", waoich 1s concerned wiin thae study of the srhepe

The main purgose ol trhis worx is to deiermine T a2b3sclute
spzce directicns between scze stations in africe and Zurope,

using sssellise prnofozrapzic obssxrvaitions.

i = 3 K I 3y d . S 1.
in chzzter L4 & ristexiczl ZnmTroliucticr mas been grvern

I - . ) LR ] = -, ey T PN T | .
—sthcds used irn detersininz she Bartn's radius, ine trizngul-

gticn nets znd the vericus directions on Ine Ezrui's suxlzce.
Zn crarzier II, we nzve dlscussed the dilfesrent zsthods
exorzired trhe use of afo-

we_l &5, tne reduciicn of Tie shserved film. Hesulls of

cheservations of cdifferent s

e

orier to be exacily sizultanecus.
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Ir crapter ZII, we nave dis

zetnod (The Simuitan

goug Circle «

the &irectiocns hetvween tre chcsen
znd mnurcne.

Tne leasgi-squsre meincld is
dirsction connecting each pair of

gecnetricszl

i determining

ceirs ci siteiticons in Africa
used to chbizin tie est
Tne chogsen siziions.

A criticsl discussion of the finsl mesults obiained
ig given in caarzier =V. 4t alsc iavelves greprnical renre-
genTgiions giving =n indecation of ike accurzcy of the
directicnes ctizined. It shows tThat thsse dirscticns =re
datermined with =z high cdegree cof cceuracy excesl In dwe ceses
owing t0 trne lacx of dais sveilzaible.

Ir the zrrendix the slzoritin znd iths flow-chzrt of
TZe coIputer progrsans used fer the czloulsziions aere ziven.

It 1s ¢f Znterest 3o ocint out thzt the resulis con-
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“he Determined Dirsctions
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CZAPIBR I

I3 T7TR02DUCTICH

the szape of the ZTarth, the coordinates of points, the leasin
3 ] k£ r'd A S

and directicns o lines on the Tarth's surfzce, znd the var-

iations of terrestrizl graviistiocnal field, Geodesy i gene-

-2 5 e — - N = - 2 - - = - -
FTield of the Ezrxrtxn., I% ig thst braznca of 2eodesy walcn cezls
ERNaS =] + 5 I . - L7 ey a2 L

Wawol direcyions snl raznliitulies o the onysical forges thst

o
nz
T I T - P - _ . e - - a
Spage. L8 gULLF o ZraviLy Is userul i dedermining ths shzpe
oy e - 2 T = -+ W AT
Da% nCT Tae size of the Zarin {(fozat, Y. 1S5l).

zeozetrical zeodesy is corcermed with the size avd shape

¢l the Zarth, the interconiinentzl Zies =zvonz land masssg of

t0 tze gecametry of the Zarih (Wassevitch, A.53. 1877).

Provlexs of zeorelriczl gzeodesy uzed t¢ he 2 gource of

interesi and concern 10 zankird tharcuzrhout the gcerturies.

bgmea
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~ BZC 3.0., Tnoleg of uilet 8LL 3.C.) Pyitnzgoras (- &0

2.C) znd nis school es vwell ag 4ristotals (384 - 322 Z.0)

5

hod = = Lo ~ il
Tre re3l founder of sclentific gscces

—
)]

T6~152 Z.C.) of Alexarndriz, wio was adble, unier the zgsum-

ption of a spnerizzl Zarih to determine tne value oFf te
Sarih's radius. Hig estizetion, wihich was ohtzined sghout 20

Centuries zg0 éiffers oy legs then 27 of the most recent values.

Fe initiz=fted the zmsthod of a2r: Zezsurezent walen ig stiil

A

erczlied iz recent vears. In this zmethod the lenztada G (Fig,

sclsstic, tiie rays of fThe sun degscenied veriiczlly into o

wnicnh 1g nezxly on tie sere neridlisgn the rays Incliined o
the direction ¢f 3-e vertical by T°22'e The arngie cf in-
ion car we found by ohssrvircz tre lenzgih of the sizadov

cf a verticzl gtaff. He estimzted the distznce from Aswan to

Central Library - Ain Shams University



=3
B
I ¥}
@]
13
=
L}
;
i
L)
H
[}
n
4]
O .
3
FD
oy
|._
[¢1]
m
a

using reciproecszl zenith anzleg.

=

A R mee DT A m el . e 2 e 3 2 .
TC tie Losuii clenvly accursie determiraiicr of ire gcurvasure

= R A 3 b/
or ~o o nollos - == -
Cr LIZn% I2y8 geusc 33 eI CESTI0N.
- — . - - )
lez= &zllipgcicel ZTezrsn -

v N e & 1
3 e R S R I R L g L 3

» vopernosous acalsved tretlransiticon from dhe geometrias uniaxmge
of Ttolezy t0 g neliocexniric grgten {ezl ohi

z Zen; As._oCfentric grIven. co. Hezler disgoversd tre

equator to ite poles. Issac Jewton and Craristian ZTuyzensg nade
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use of these accunulzted facts end develorped Zarth models

woich - ere flajdened at tie poles (Heiskaren, W.d. 1552).

Newhon (Frhilogophiae Hatursl Watkematics 1587) intro-
Cuced tze idea of z rovaticnal ellipnscii as &8 equilibrium

figure for a heozogenesous fluid. CThe fiztiening of the Zapt?

can be given by

wrere a, B are geximalor and seniminor axes of the Zarih and

<

£ ezaounts to 1/23C. Huyzeas (Jiscours ce 1z Ccuse de 1z

— - S . bl P -yt b - . - = +

Lodel, one Lzs exployed are msasuranents 2 varicus latitudes.
. - - - £, - 2 . K

Jezely, the lesnzin of =2 One-degree zre (meridiarn sre for 2

{4
)
[}
ty
()]
w
L4
4]
1]
i
O
]
¢
'D‘_., .
e
joN
I h
3
(83
3

Teters &, D or =z, £ can be cozzuted froa Iwe =re mes=surernsnisg

(Lueilex, I.I. 1254).

gated zccel zi the pele, this model exitanded the zrc lerzth
of Ficzzrd north to Dunkirx ard Scutz to Collizere (lziitude

difference of c°20')., Ihe ceoputstions for $two zvre segnents

.
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gield a "nezative"™ flatiteninz of T = -1/%5, which can e
atiributed to measureneri grrors of the astronomicsl latlii-
udes. Trhe dispuie betwesn the sunncrsers of Fewton and those
of Casirzi ebout tre figure of the Zzrth was seftelled by two

=

Zurtter =zrc Zeasurstenis sponsored by the frenchk academy of

Cevelozment in arc measurizg 1s the clagsicel work of Lough
and ciazrs in JeZ.d. ne reg it of thelr worx is znown as thne

oo Yl +=n D mm ] T A - -~ 5 Lm g - A * L
Ml Zil:vgoid" the significzrnt cert in shis worx lies in the

3 D o =, = <Al o N Yol s - 4 CRRTS S
nsed four zres, Twe of which are adout L0C° in lengih =nd theyr

- o 4 < . =
inz factor wnich ceop-
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