e |
@)@A‘M&mm 2

=S gl Jale o

dwigl) 4418
Jead we dlal) dsala
4u0 grd) Ay ) AStaal)
a¥ o gla-aV YT JY galea



dadiall
) dale el @8
\ Ul )l b K
Y ) Al 1 s g Gl ST MR 1 J g4 aid)
Al () ¢ jad) 1 SUN Al

el Jada ) — ¥
SN o gl iada Y Y

O il [ Ca i) saled Jimda Y — Y
AaicYldaba £ — Y

C«\M\)ﬂz\m o_YV
Kill dasn 1Y
saliiudl V- Y

Jalaadl g JISEY) 9 il giaal) i) g8 sl Al
GAlgiaall Clagia /dssa Y = ¥
Jslaal) dald Clabon /G Y ¥
JEY) 406 Cladin [ dada ¥ ¥
sl Al Clabon [dada £ Y
el e zagl ) aid)
Juadll o) gie gandiall e V) — ¢
de @l pslall Y — €
Jes¥l a8 5 ¥ ¢
Jslaall ad 3 ¢ — ¢
c;\)d\ 6 ¢
- PUPYA I -
Yol ad 3V — €
A5 B el g (3adlall g aal sall daild 1 ualdd) Aldl)
CA\JAS\E\AJ\S Y —-o©
Gl Y — o
Al syl Yo
GAY GG Dl Galdiua g gadlda 1 Guabad) ald)
Al ) Jaliie g pmale ) =1
Gladiall 4l 3 ¥ — 1



Anieall

z il el giaa

O )R el slac ) Jaa
el daiis daal

A yed) ARl JIA ) siedl Andia
A 3l Al Ja0al () sied) Aadia
G yad) Al (8 ) 30l

A ey AL (048 5l salgds

A el AL slaie Y1 dads

A k) Aallly slaie Y dadia

Ao el AL oY) daiea

A alay) ARG oY) daiia

I sinall Aald dadin

Jshaall Aails dadia

JKEY) Al Aada

Jse )l Al

e Al G slnll 5 J sucadll

JKEY) 28 53

Jshaall o iy S

el sell Jaad
Lasd 5 ¥ abeall 45 43 )ha
el all A

i



T sl
OsSl dalall 138 agd (505 Auaig) A0S Llall bl jall (3la avea ]
aed Gse 5 dunigll 40 33U aa gl e aglilu ) 21 A) e anaclui slals
Z AN s e el pally Bty dalay e ARSI L) bl jall Al e

Sl e () Aaadl) laaY) slae) b AS il Gile (e maes

il



dalal) Jile )l QLS g Alas ) Jala
Ssdiae dlalf daaly — daigl) A8,

iale 2 g8

ALzl el Yorn agan 8 3 5lasyl ARl Cadle aumis A pel) ARlL Allu )l (S5 )
A el ARl Al N S G sa 5 Led Liadda s Lpualadivnd 45 50la0¥) 41l dea 55 )
o3 (g andll (ulaa 488 ga g il ) B e el Ciad) drgde @lld i Ladie
axa Ala)

Ll Lasle s Leaaliiind

aladin) k) Al g "ST - Jsall bl colas " alas aadiig of sy Y
(08 0m) (sl Alhaill s g e Led DKl adll S5 Cany s AT ilas

Wil @) ga 8 Al e Alilee daw Ul ady Gpistedll ot ) ddlz) Y
Linall Cilgall oo sl Aalal ae Al gle daede al 8 A ) ALYl
Cladldly opiniadly oYy cpbiall CGladia dle zede o I ddlaYl
A8 4 jalasY) g A el Cpiallly clbalaill

st ulaty Al LS pa 8 il dalal) dley 5 5Saall ALl zus alas €
o)y siSall Jilu ) Ay 2 gul 5 piealal) Jilao  dsaailly 3ale (3,51 (HARD BOUND)
el (AL Gale Cadall 6 o S

aal aladiuliy 5l dadth e debdall 555 "A4" (ulie panl (5 e Al aidai 0
asul Gslis ol e aals 4ay e dellall (sSis dailall LSl i geal
Times New " & 58 (a5 Ay =l L3l &AWl "Arabic Transparent” g8 e Ay g
GaY saaaall el 5 4 jalay) 4l @Al "Roman

Gaill (A seall 985 s Gl aren (8 Allaie JKEY) 5 Clesu )l 5SS O ang T
Lt ALE CliSall Aanaial)

Jiall cleall (B e au ¥,0 5 Ga¥) cuilall e aw Y,0 e JB Y el sl LY
Oe JE Y Ghal sel) Gl A ulasy) Al 4 Sl Jilu U dpwaally Ll A jal) 3L 4, g3l
Cladiall 8 el sel) el e pe Silgall 8L e an ¥,0 5 5l Culad) e aw ¥,0
Lo (VA) @by zigai Lkl - Lgadl ga 8 da) e L) L)y dalal) daglall @il
(el sl

ohas e el Gl lally o ilsall G e (s skl el A
(W shae o 13 Jghaad) ey il gl Jind Ciagll s caal jall dailiy (s Al
(sl e jall Ailadia g Gludall Gls A

& (A alsV 40 YY) 5 "Arabic Transparent” ) € aaas dn =l 42l Cag ) uiss 4
Al s e Gal Al L SLYI S

Al )l @l g<a
sl b oSl e Al Hl) (o oS
PRI WP SRRV (0 V1 IR, U, P (- I (I P4 PC L S VR E S F PSR
A Y
il ¢ jall Cilagia Y
Jslaally JIEY) iy sinall 3l 8 ¥



Al e $
A 8yl 3adUl s palyall Al 0

ailad) Al qaas g loa SR QU+ J ¥ ald)

) S ad) ARy Yo
So e Y Lealis Gagyan Al ol sie Gl s il Gl aay Je i
05 o) Cilall (g an £ e JB Y Lo @ ge Gl dniia el e au T 2n
Al )l a5 Gaan S 8D slac) daai (V) z35ad i s) e cailall (e ans
(s
Sy dadiall ef e and T 2 o - e Yo Guliey Al )l e and (1S
g A ge ook e "B — 3 jedlae cllal) daala — Al LIS 5 jle
Asdall ol (pe s Y axy o e Yo Gilie

A Slady) Al Y-

A i) Al (9-9) 30 sl Al bl (el ) CoMAl) an g e (i
G e VE 5 il me VA Gyl Gllie 05S5 G e a1 Qi
) LA
Dfiale) daalall da jall cdlbu )l L 35 el Aalllys il ALl S e (i
Gl g A ) Led el Al 43dall 5 & jagd) 45l s (MLSc. or Ph.D. - ol 53
Jiud (A A Clge andy el by 8 ALl Glsie i sl el
AU o] (58 5 Al Ol el e g 83all e debilall (5S35 sl
Axd cul€ 1) Jand ) el e s A alasy) Al ) dad cats 13 Jded ) Jid e
A oall Al )

A alaiV) g A al) cpiallly CaMe S amy AN Clall Alee dndin gy -

il g all r SN )
o Lo il ¢ 5l o 5S
s ilewll ik )oY
Gy Lo 2l Cang s e un) G5 alY) GO (pe JS 2 Alenll dnba g s
sy el Jiadia 8 iy pd Guas ol Al 8 AT LS (Say o ladal) au )
Aol daiin Jani (Y) 3 sail

s Al ) il aia Yo

Al G sl e Alawl) dndin 3y dpal) G2l () sinll dniia gunsi

AL o) culall e Aanal) Andia a4 3alaiY) ARl o) iall dndia s

cA Rl Al

i ad) Al S0 ) giall Anis Jasi () ad ) g3 sadll G

A L) Ay ) Aallly () gind) dadin o (S
Asdall el (e a0 a2y o jine Y€ Leulie Cag Al ) ()i -
Asdall el e an) Yooz o jime Yo Lelie Cagyan Al )l axe ol -



dadall teb e an) A e 2lai) jime VT Lgulia Cagpa 40U 5 jladl (S -
ta) s &8 lagin duady (3 sk e
o ol sisall dicalall Ay cldbie JleSiuy dadie dluy
(é..ﬁ.ﬁ\ umaﬂ\/e\.ﬂ’ Uaa&ﬂ\) eﬁﬂ’
slel e an¥Y e Bl e VT Leulie Cagyan gl AN by -
r A il e el g cile) i s ) shaall K65 dadiall

dwaigl) 4018
Jeadlae dlal) deala
du9 grd) Ay ) ASlaall - Baa
Aoaal) Adudl g gl — A jagd) Adudl g gl

Ay Bl — o

A alasy) Al sl () siell dadia Jaad (£) 23 saill G

I LS A Slay) ARG ) giell A o (iS5

Slel e a0 2 e 55085 pme Yo Gl Gigom Al Glgie -
Asdal)

Aadall Jef e an VY an o jma V€ Lgulia Cog yan Al ) a2 and -

Gl e am YA e el jime VY Lelie Cag ey AUl 3 lell (iSS -
s &1 gty diady ()l o g dadiall

A thesis submitted in partial fulfillment of the
requirements for the degree of Master of Science/Doctor of
Philosophy in .....Engineering

O O5Ses Aadiall del (e an¥Y (e el jime VY Lgwlie g g gyl 5 43S0 iy, -

FACULTY OF ENGINEERING
KING ABDULAZIZ UNIVERSITY
Month, year (H) — Month, year (G)

o pdiall/ (o ydial) Balgd Andia YIY
el Habe s Rl WL (V) 5 R WL (9) gisd) oms
Ol )
hsie Ganaily Al s 5 aal) ARl Lassill cladeall 3L i Lelia | ad
el e ) v 2 o ALl dne pul g dadall Lo e o © 22y e 0L
3aledll pana®t LS AN ) gial) dntia 82 )5 s Lol (Jilac Jaany @lld g dnaial)
) dadiall Jlef o o) © Al (e ol 40

) ghwa O gl fagdly Ayl sda daa) oy Liad [feuad a8
Ay LY ggaadly 4ol dua (0 il
o)) giSa [ yfiala



Q8 pall [ il
il gl 5 elal)
e VE Lgnlie Cagpan ¢ jall s (aiSy

oo LS Balgdll ol i (58 4 Sl Axdlly 5 ) el Jils 1 Al

I / We certify that i / we have read this thesis and that in
my/our opinion is fully adequate in scope and quality as a
thesis for the degree of Master of Science / Doctor of
Philosophy

pelad iy af 5 "Thesis Supervisor(s)" 3ol HiSI o

Alaie ) dadia €Y
Gy SLie Y] Riniin o a1 B (A) 55 el Gl (V) 5 235l o
(O phall [ el Baled Andia (853 )) 0l Aa¥ s Wane a5 Al ) e

Aadall Jlef e 10 aay o 2000 5 lally Saie ) i 550

Ao cldhiad Ylaicd Aluyl) oy Jad Ao 488 gall il
o) gmiSal) / yiieualall

s

e V& leulie g

e Cayl GoSa alaie W) 138 (i oS0 A alasy) Aalll 5 jaadl Jala,ll duially
_&A\GJJQAM\OAQ

This thesis has been approved and accepted in partial
fulfillment of the requirements for the degree of Master of
Science / Doctor of Philosophy

O siniadd
e VY Leulie iy
(A i) claaY) daiin 0¥

S0 Y) Aaiia Laai Ay laiy) ARl (V0) s duall BlL (3) ady opad salll min s
s Jie a5l 25 (e G ALl selaa) Ja o Alla 1 axal (S

................................. ) olage Allu Ml o2a



Ay Al ) e Al S ) A Sl AL el Y1 S

This work is dedicated to ......ccuvvveenennne

S dada 1Y

‘ : A ) Caaiie b dadiall Jef (e an © 2 e i -
oAl Al s sme Aol il 13 yme Ve Llie Gaggan SE AWK
AL 5y yee Al Cils 1Y) s V€ Lealie iy s "ACKNOWLEDGEMENT"
A salasy)

Gal o S5 (e led e 33ase AalS (Qhad )l o) Olsiall 3a ad il ey -
ALl dlae) 86 ol

o ¥,0 o lae el (el cam 7,0 6 lia (pal Ghala s shadl (o aaly g1 & -
g Sl AL AUSH Al 4 N e a0 s ¥, 0 A pall AR10 AUKH Als
oaldiuall VY

5SE (ol any Cumy Galiiidl A2 Luay plaia ¥l 55 I ALl dee plai caily
gl O pasadll aas o s Al s gine e AaSae 80 g0 Ay yhay g el
Ol LS 4 danditiall dgloall g Allasll g Ly padll okl Gandl Calaal (aliiull
Ll dhasi Gl lagilly cbadally Lulu) clbbaiunyly mlill el (o et
(sl

dabia el () oy il sinall dadia 8 oY) dadia an (aliiud) dadia pun g -
"Oaban el 8 S a Leay dadiall el e au¥,0 a0 e Al ) sie palii)
AalS uiSs &5 ANl ) sial) Andia 8 20sa ga WS o all (ulia Sy Alu )l axa ol
&b e VE Cign "ABSTRACT" Al 5l jume VT Cagpay Shaud) oy 8 aliioud)
A Salay) Al Al ) UK Al

(e 4xd) Gale V£ Gy yan Galiiuall (5 sine ey i "kl € "ale )y ¢ ey -
V5 dalad) 2ol @l L sase s LS il sed) 0S5 o o)y (Aelad) dad) gale VY
O sty g8 Ay el Ol Gieled) Lali (e "Justified” ASuie LUSN G5y
Ailise & 55 aae el Al ol G o sl s "Paragraph” sl Culd 3 gland)
"Indentation" Uielgd) 4oy aic 438

Jslaadl s JCaY) g by giaall adf g8 ;) AL
el e an 0 2 Lo gy Clysiadl Cladia [ dadia hai (1)) a8 35l Gay
Gilie (35S Ao kel AalL 5 jma Alu ) <l 1Y) "Table of Contents” sl <l sisall

Aol ARl jme Vg Al Aall pma Yo ol i) Gag g

Sl Asdia (e ledy Al ) il gise aaens A8 il 8 € & 5 aay ) giall ST 2y
Aallly 5 ) yae Al S 1) W ) Aandall ) Gialgdl (e 2l Aailall o i (i
Sl G e Jaae IS i lay o Gl Lee iy Bt ) il a5 (A0



Jeadll ol jal cNaad sl G cle) @l Ky el e Cililie Y& 5 aey aaa
Dbl il A dindia &85 Jane IS Gl s @lld die $158 @l i Tasl g L) ji ) gl
Casall (ulie (585 aaaall Glaledl dalay (4l 42lll 3 ) jaall Jila S dilly (alll)

A0 5081 A5l "Normal™ wale VY el 430 Y ¢

sJglaadl AalE Ciladin [ dadia YV

el e a0 2ay o (sindy Jslaal) Al Cladia [ dadia Jaai (1Y) bl ) 23 gaill Gy
fok WS Shull Caatia 8 dadiall

u.u\ﬁ.n U)S"uj (4:1)7)334?\ M\.ﬁ) SJ_);.A :d\.m)” cnilS \J) "List of Tables "}i d)\dﬂ\ 4443
(R Axd) sima VE ((Rne A3) psae Yo sl Caga

AL 5 jall &u)ﬂﬁy\)wi{\@@&ém@%wﬂm)@i £ o e
ol Al dala Jsaadl el siSe s LeS Lalad Jgaa JS Ol s 5 a8 (4 alasy)
dalay (A aladl) Al AUSD Aually cpadl) Sl ol 3 J sl L o))l dadiall
(e Axd) Gan) ) € Lgulie Cagyan LS (5S35 Y 50 daladl ac) il sasall ialgll
(s Add) ale VY

- JEY) A Ciladin [ dsdia YF

el e 0 any o (st JEY) A Cladin [ dadia Jaai (VF) a8 z3saill Cpy
rol WS Sl Caatic 8y dadiall

odie (55So g Ay salai) ARlL 5 jae ALl S 1Y) "List of Figures” s JSaY) Aald
(a_,,)-g;s\u)w\z‘(@ﬁu)ww.u\ﬂa\qjﬁ
dm\du\uysﬁﬁusumdsmdsu\p”b - 5y o) gl caad had £ ey e
daaall ‘_A\ JLA.N.I} (4.1).\&;.1\2” d\.\ 4.1\.\51\ die a_)\.uu) )L.m” UAMLJATC«JJ ‘dl.u)l\ d;\.l
u}s}(upwoﬂumﬂmuu@\))um‘;@\ & B sall sl an Nl L a4
(Al 3ad) ale \U\(«ﬁ)‘-_u)ﬁ\\zqwﬂamm

el e a0 0y e gty jga)ll Al Gladia [ dsdia haad (V€) A8 23 gaill Cpu
foh WS ) caatis Ay dadall

lie 05805 A i) Aallly 5 me ALu )l <ilS 1Y) "List of Symbols” sl se l Aaild
(ARoda) Ax) e VE (e A3]) s Vo Ol gl G s

(DS [ Jglaadl [ iy siaall) Agull 2 g8l ciladial 5 )kl

Al oia 1l i

'M\Q\)ﬁ.{:}w\g\}b Y —
M@JM‘&L\UAHOM‘ALJMJSJ‘QJY\M\UJM"@LA;‘\A&A
d...asl\ u\j.\.c udc\)m Sl ds.m\ C).A.Ie..l 4..1)-\}&-!\)“ 4.’_“1..1 4..\1_15]‘ ‘ULA‘SBQI' "Chapter 11
OS5 (R dlad) Axd) uS s VE (Rae A3d) e Vo Leulie i pan Sl Uas g
(A= V) 55 Aall el il 8 i se 58 Lo e Joadl) Cilain L el 58



¥ 5 G Cadalel) Sali (g 03 gara LS 585 G o)

e Al sliall Y2

(Aalay) ARl A0S Al 6o jly) Slaad) (pay (e 2l SSE aal gl Juadl) Jas
oAl (5 s 40N TalaiiL

:Js¥) (s Siall

olie O5Sas Bl o (8 Gae sa Walie JY) (s il o) — Jadll By L LS a8y
Ad) e VY S (Rase Aa) e VT Lewlie Gagoay IV Gsiedl Olgie Caa
(Cnrban) 0l 8 5 dmys O il ay daa Slan 8 lad (5 gl 138 (e Wl — (3 5la)
(ol 45d) ale VY 1 (Aue Aad) ole ) £ Llia Cig

1 AE (5 ghal)

@ oo o Lelie (SO a8l W8 — Sl 8l B — Jeadl) QB LS G
Aad) e V8 Lt Gy (AU (s sial) () sie Cagoa (e 9585 (V9) Al Zasa
Casn OsSis wan sl 8 (g stuall 138 (i BUS Tasis (A ndad) Aad) D VY Sl (Rue
IV (s sinsall (fia B g ge oo Lalia (yiall A€

(Gl (g giasall

Gl LS O sinll 73 sl (a8 i pa 58 Lalie (iS5 a8 5 40N oy )8l (g0 4y La g
(B dady) ARl oale VY o(Laal) Aall) gole ) £ Cagpall Clulia iy

(JSEY) 28 3 Yt

CRae (e (ST g Aaglile Q8L (hidll &B?)\)S\ JEEY) g yi Jaas (V1) a8 3 saill Gay
G e dy Sl daadll o Jay Js¥) ) (4 ulasy) Aallly ddals) A yd Lagliads
JSEN Cam gy Bl iy s ake () g8 aay o5 JSEN il o ) iS5 Juadll 3 JSEN
Gl 8 Y pagis aals ¢80 ) shull G ALl 6 Casll ) sl el 13
ALl (e (8L S5 e (Kae (S

idshaall a5 28

laghiadi (paae (e OsSH Anliie 2l L Jglaadl af 55 A0S Laai (VV) a8, z3sall (o
& dsaall i i e Jay S5 Jeadll e Jay J Y1 aaadl (£ alasy) Aalll ddass) dda i
0585 Caagll sl el 13) 5 Jsaal) Caa g a8l a5 Jsandl e &850 (iS5 Qi
Al e 8 e S5 ey (Sae S ol 3 gl

: H\J‘d\ o_¢
& 05 [ormon O] O aaoal) ) s Aadliie BOL ) JAI L) L
Al LAY G S5 g anl 5 a8 aa pall o8 s Al )l (e A Lan g )5 s gl yall B8 )

‘Uil gl ¢

Shaddl msi'&\)ég_m;tusj\‘;;gsszzqﬂqjﬁu:m\,@\u(m)fb@fm%
a8y 53 dalall 2ol il 8 Cpaall el sell daaall HUY) Jalay dsdiall Jaud dpdlal) (s
(Asalasy) Axdl) oo VY ((Aaad) Axll) gole )V Clulie Cagagg Y



G EON| PN R
dals — ) ol SV alaal) a8 5i g Lgadd i g OV alaal) 4US 45y 5k (19) a8 ) 23 gaill Gy
0588 5 (Lot &l Lty el b)) — Va8 ) 5588 daladl 2l 8l b Baaaall Y
Alaladl) oy e S5 Jomdl) e Jay I8 & Slaiy) A3 8 Ak 55 Leghy ped g 53

Jaadll JAla

AN B yaeal) 9 (Badlall g g pal) daild 1 (ualdd) i)
s s
Aa 8 ime Yo Gulia "aalal o giall S (Y0) s zisadl b pase s Lo e
M\.ﬁ MUSJ\ A ‘f a):us QJ}J; P \¢ u.uu.m (References) K] :\_u):d\ MLI MUSM
Mﬁ@\ﬂ\al&.ﬁc)mjM\M@Jw\é&\wﬁow‘;‘ciﬁ)ﬂuY\
e JS O el s aal gl aa el Dl o aals g8 i il (8 Loy s
Gt G K Al e dalie aal je el B lide A ja by A8 Aila) Gy < Al

aadall Y—o

r sl e Badlall 48 yis anl pall dailE any Sl Lld 3ale Lo ALl o) sia) Alla
e el ale JS iS5 (Appendix A. Appendix B) 1384 5 (SGN 3alall — JsY) Galall
g shall Caatie b dadiall el e g © amy o GBaldl &8 TN Gaas dadia
VE (e A5d) ime Yo Letllie G Galdl O sie S el Coattia By o) b
) ol VE clulie iy S Galall i Ll (Al 4ad) 508 Gasya e
(oY) dall) gale VY ¢ (Al

(s La)) Al 5yl Yoo
bl Caatio iy dadall el (e aw 0 2 e S (VITA) 483 5l o) siall
OsSiy daigall 48l Jlad)y aalai e B aite Bl Alull dee anl ()il Gad oz a5

Ll Cilulie Jie il 5 o) sindl Cilulie

G AY AL Dl Jaliiue g padle :(uabad) aid)

‘ 1oAY Aalll Al 1) (Abstract) (aldiue 5 (Summary) aale Y — 1
O s Sally GuSall g A pall A5l 5 ) jaall Jil 1 4 Sl &allly )5 e S
Lol (eSays 481 15580 O5S Of s paliiunal (e Aualiinl STy Tl padla) oS
Ll G sl 5 1 il il il 5 Canall Lalle ) Baaal) Jalaill 5 canll alall Jlaal
oaldtiall Jaad Jia adlall Jaad 6o Yoor e padlall cilalS J5 Y g

Gladiall ad 3 Y1

e o AV Sy Aland) dsdia axy Gladiall anes aB 5 Cladiall a8
JS ety dua gyl dadia s Allu )l dlaie] Jiadiay o) siall dadia Ll Ciladiall
Lanal Aty A el oy adl Al 1 e il 6 Jall w5 (oS5 S (550 o 50 gl
Al (e Ciladia o8 555 4 i) &l Al 1) @€ 13) 3 jpall 4l s )l 28 YL )
e Al 1020 3 (R Ax) YooY o) LG Llaale il



aaiie by el ¢ )l b dsdall Jiul Cuaiia 8 2 il (oSG radd il sl ge —
b Juad JS e (V) dnieall @l e iy s Al (e b dsdeal) e
Aadall Jauf Caatia



Wl




*}\&A}\A\SA\M

()

11



(Arabic Transparent 24-Bold)

'Y

(Arabic Transparent 20-Bold)

(

(Arabic Transparent 16-Bold)

(Arabic Transparent 16-Bold)

()




Scm

TITLE

(20 Times New Roman Bold)

12 cm

By
Author
(14 Times New Roman Bold)

18 cm

A thesis submitted in partial fulfillment of the requirements
For the degree of Master of Science/Doctor of Philosophy in
...... Engineering

(12 Times New Roman Bold)

22 cm

FACULTY OF ENGINEERING
KING ABDULAZIZ UNVERSTY

JADDAH — SAUDI ARABIA
(14 Times New Roman Bold)

26 cm

Rajab 1415H — May 1995
(12 Times New Roman Bold)

()

13



(Arabic Transparent 24-Bold)

pra VO
v
(Arabic Transparent 20-Bold)
a VA
y
/ /
pus ¥
v
/
/
................................... /
/ s YV
................................... /
()

14




S5 cm

TITLE

(Times New Roman-20 Bold)

10 cm

BY

Author
(Times New Roman-16 Bold)

15 cm

I/'we Certify that I/we have read this thesis and that in
my/our Opinion is fully adequate in scope and quality as a
thesis for the degree of Master of Science/Doctor of
philosophy

(Times New Roman-1 Bold)

Thesis Supervisor(s)

20 cm
Dr.

»ld
<«

2.5 cm

Dr.

()

15



NO

(Arabic Transparent 24-Bold)

(Arabic Transparent 20-Bold)

/
?.u.n\/\
.................................................... /
s ¥
) e 7
.................................................... /

()

16



S5cm

TITLE

(Times New Roman-20 Bold)

10 cm
y
by
Author
(Times New Roman-16 Bold)
15 cm

This thesis has been approved and accepted in partial
fulfillment of the requirements of the degree of Master of
Science/Doctor of Philosophy

Examiners: 18 cm
Dr. ,Examiner

2 cm
Dr. , Examiner/Supervisor
Dr. ,Examiner/Co-Supervisor

()

17



(Arabic Transparent 20-Bold)

()

18




12 cm

Dedicated to
(Times New Roman-16 Bold)
12 cm

Body to Dear

()

19



5 cm

TABLE OF CONTENTS
(Times New Roman-14 Bold)

ACKNOWLEDGEMENT

ABSTRACT

LAST OF FIGURES

LIST OF SYMBOLS

CHAPTER I CHAPTER 1 INTRIDBOLS
CHABTER II INTRODUCTION

2.1
2.2
23
24
2.5
2.6

2.7

CIBYBTUBG SYSTEMS USED
SCINTILLATION SOLUTIONS
STANDARD SOURGE
SAMPLING OF SPRING WATER
SAMPLES COUNTING
OPTIMZATION METHODS

2.6.1 Optimization of Water Fuuor ratio of fluor
2.6.2 Optimization of Counting Window

METHODS OF CALCULATIONS
2.7.1 Figure of Merit
2.7.2 Lower Limit of Detection
2.7.3 Rn222 Concentration

20

(

)

page

xi




5 cm

LIST OF TABLES
(Times New Roman-20 Bold)

Table Page
2.1 Correspondence Between Jop and Pop. 25
3.1 Ionization kate Parameters for { a.B x exp [ -(B/E)] cm-1} 23
3.2 Transport Parameters in Si. 26

33 Dc Breakdown Voltages of a double drift Si impatt
With L=1 m. Np=10"" cm™ and NA=9x10'® cm™.
34 Optimum frequency maximum RF voltage maximum
Power density and maximum efficiency with No Optical Illumination.
4.1 Operating conditions and components values for the
Current-Source-Biased Oscillator.
4.2 Operating Conditions and Component Values for the
Voltage-Source-Biased Oscillator.

()

21



5cm

List of Figures
(Times New Roman-20 Bold)

Figure page
1.1 Read Diode Structure, Field Distribution and Voltage And

Current Waveforms. 22
1.2 Voltage and Avalanche Current Waveforms and Back-Bias Effect. 28
1.3 Plated Heat Sink. 33
1.4  Locking Band vs. Locking Gain of a Sub harmonically Optically

Injection-Locked IMPATT Oscillator. 50

2.1 Optically Controlled Circuit.

2.2 Quantum Efficiency vs. Wavelength of Ge and Si Materials.

2.3 Focusing of Laser Beam.

3.1  Diode Structure and Its Electric Field Distribution at Dc Breakdown.

3.2 Diode Power Generation Density and Efficiency vs. Frequency (J¢. = 15.000
Alem?, Jop, = 0 Alem®, Vgg = 8 V. T = 500°K).

33 Diode Power Generation Density and Efficiency vs. Vg at fopt (J4. = 15.000
Alem?, Jop = 0 Alem?, fop = 75.5 GHz.. T = 500°K).

34 G-B plot for Various RF Voltages with No, [llumination (J¢. = 15.000 A/cmz, Jop
=0 Alem’. T = 500°K).

3.5  Diode Efficiency vs. Frequency at Various Values of RF Voltages. (J¢. = 15.000
Alem?, Jop, = 0 Alem®. T = 500°K).

()

22



> >
>

—_

cC oW e ®
g &
W ™
2

aan
A —

5 cm

List of Symbols
(Times New Roman-20 Bold)

Device cross-sectional area, cm2.

Electron and hole generation rate constants respectively, cm-1.
Absorption coefficient, cm™.

Constant defined in Eq. 3.21.

Device susceptance per unit area, mho/cm®.

Devide and load susceptances, respectively, mho.

Electron and hole generation rate constants, respectively. V.cm™.
Constant defined in Eq. 3.22.

Matching circuit capacitance, F.

Load circuit capacitance F.

Depletion-Layer capacitance of the diode, F.

Speed of light in free, 3 x 10'® cr/s.

Diameter of the focused spot, cm.

Electron and hole diffusion coefficients, respectively Cm?/s.
Diameter of the laser beam, cm.

Electric field. V/cm.

Amplitude of avalanche zone field, V/cm.

()

23



5 cm

Chapter 1V
(Times New Roman-14 Bold)

4.1 Introduction

The main purpose of this chapter is to study optical effects in millimerwer-wave
IMPATT oscillators, The possibilities of both oscillation quenching (turn-off) and
enhancement (turn-on) are investigated. Also the variation of out-put power and
oscillation frequency, i.e. amplitude and frequency modulation, with optical
illumination level is studied......

4.2  Coupling and simulation Techniques.

The computer simulation technique used here is similar to that used by Mians 4 with
some modifications to accommodate, optical generation and the new circuit
configuration.

4.3.1 Oscillator Circuit Simulation.

The oscillator circuit shown in Fig. 4.1 can be divided into two networks, the matching
network and the load-bias network. The bias circuit is either a current source of a
voltage source.

4.3.1.1 The Matching-Network Simulation.
A network is used to match the Load impedance to the device Impedance at the
frequency and amplitude of interest.

Ao Al bl s Jseadll (10) 23 ga
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TABLE 1.1 Distribution of Program & Data Files into ROM

Address Address Block size Name
(Dec) (Hex) (byte)

2,;)43 (())1(;(;(1): 3K Monitor Program
g:ggg 8]]3;(; 856 Normal
| o 2 AFi
g:ggg Llég 835 A. Fluner
6o57| o 1735 Bigeminy
?3?2 In'éég 856 In Block
;ﬁ};‘ ggg 1,200 2" Block
33‘5)})‘6‘ ggg 493 Hi Rate

19f ,500972 ;gﬁ 1,586 Lo Rate

i i:ggi 22]])321 592 Pacer Otly
at|  oeep 457 V. Tachy
11%1’5;;,1 92 %,1;16:1;: 2,698 Respuratory(6)
gf;g j 2286 4,287 Paured
éi%; tf)‘SB; 5,593 PVC Rate
2war|  opeo | 2T Trigemuny
gz:ggg 67];673 4,112 Dem, Pacer

Jslaall ad yis U (VV) 2354
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Example of Text Page'

! Foot note: This is a foot example
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The Solution of the scalar Poisson Equation

vag(r)=L ) (20)

)
In the space exterior to a charged, conducting sphere, surrounded charge distribution p(ro)
may be written using Green’s functions

L@_Aﬂﬁ)s}a‘ydu\husﬁdwk(\ﬂ)csw
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Appendix A

General Guidelines for thesis writing

Thesis is written in Arabic (English is Exception) with an abstract (about 2000
words) and summery in both Languages (Arabic and English).

SI system of units must be adopted (or included between parenthesis if other units
were to be used).

We copies and 8 CD are to be submitted besides the examiners” copies.

Thesis is bound in a hard cover with dark blue (M.Sc.) or black (ph.D).

Thesis is to be printed on an “A4” white papers in Times new roman.

Margingsl are 3.5 cm from left, 2.5 cm for the rest of other sides.

Text is written in double space except:

(0]

O O0OO0OO0O0OO0Oo

(0]

Footnotes

Quotes

List of references
List of contents
List of figures
Nomenclatures
Titles of tables
Figures captions
Preliminaries

Thesis is written “times new roman “ size 12 in all places unless stated other wise.
Main constituents of the thesis.

o

O O0OO0OO0O0OO0O0o

(0]

Two hard covers labeled in Arabic (right hand side) and in English (left
hand side).

Preliminaries.

List of contents.

List of tables (if any)

List of figures (if any).

Nomenclatures (if any).

Context.

List of references.

Abstract and summary of the other language.

Detailed information about title pages, preliminaries, etc, are found in the Figures
included in the manual.

30



5 cm

Appendix B

Procedure of Ms or Ph D. Registration and completing
of study and earning the degree

31



Z AU A g deadl)

Aia Llaldf bl al) BUal L34 e )_ay)

v

o AN JOA (e daaall 2o gal) B sl

\ 4

Llad) cilead ) Balas (b clilal) JlaSiod

A 4

A

v

L) sl ) Balany sl guilii e

v

AladY) daal ya ay i Y 3ok 08 3 gall Jud

!

sl b clilal) JlaSial

)

A

Aledy) A clilal) Jlagind

— ol g g i Al -l
bUJASJ“ < @ &3" > . N
A ewal) il g g diall g
Al g el Rally - pricalall
\4 _ \ 4
O il sy W ¢ o | [ OB Gy A € e 3l 3 i ¢ 3,8l rad
&)y Rall LAY Juadll Algs g8 <y el fa S8 de %0 e el 2 ) g o led) g Gl
! | I

(235 O ol JLAAN) g) Al jall i) jRall (e gl

'

éﬁ&\&)&\dﬂd\wﬂh}‘ﬁﬁ
bl aag dalail) Saall (e pdY) Juadll

A
coaladl Culaal) cpa Adla 1 3 5

y
&m‘ﬂ‘MM\WJ

A

4

| dzBlial) Aat

e |

A

4

ralaall e Al )l 35l ¢ ot Y 0 A B A ) A28
A1 Laga) Llad) ciliad ) Balas (pe AL Aind slaic ] i oalal)

A

y

$1 219 Azalad) Jibu ) Algldae Lt o Al 1) (o sl ausll] (a5
Caa g ) e DU Sl

— g

Ayl @Rl e slgay)

| Ao ) griay Lpna gill auidl) Gulaa |

\ 4
| Ao, e Asa gl 406N pulaa |

y
| daalal) Galaa o G all Llal) bl jal) 3ales

A\ 4

| Ao, el daalad) (e |

\ 4
| A gl i) 5 g A |

32




5 cm

Appendix C

Thesis Format Checklist

This checklist is to be filed by each graduate student and has to
be submitted with the completion of his thesis. Graduation is
not granted unless all requirements of thesis in the indicated
format are satisfied.
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