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Abstract

A stc ndy st,lll,l! oqnntion Ikri \'f~1 from the vnrin tion with respect to t he m-dorpa

nuuctc r Af (i ) of 11 Lundnu-Gina bur g fn-e energy dens ity of the form

is considered, where " .,. 0, C '2: 0, D -::f II is It second rnuk tensor . Thi s is a geuer

nlization of prior work hy Wiu lt'l'llit;o; dill. (.J.Php l, C 21 4D31-4053 (10SS1J,who

studied the cn Sl~ " = () aiul C = O. Applied to a nmgnct lc system, it des cribe s the

be haviour of till' tungnc tiznt ion of H cr itical sys tem ill the presence o f an extorun!

tunguctic field " nuducnr 11 st rndllfnl phase transi tion. T he Lrunlun cocfflcica ts

A, Il , lind C an~ weakly tcuipc mt ur c dependen t, hilt me considered cous tuut Ileal'

the transition temperutnro T" (t he Cur ie point iu iungnct ic syetcuis ), except for

A C( (T - 1;. ). The grndicnt term nllows for s\lnt i,,1 inhomo geneities due to uear

est neighbour iateructlons. Two cases nrc examined: C = 0 (D > 0) 1I1l11 C > 0

(D < 0) which{'OITI':;pond to second and first order phase trnns it lons, respect ively.

Th e symmet ries of the cquut lon nrc exp loited by the symmetry rc...lucrion method

to find exact solutions ill term s of var ied syuuuctry variables . T hese soluti ons nrc

in the form of kinks, humps, singula r , periodi c, and doubly periodic solutions.

Th e physical intcrprctntion of these resul ts an d other calculu tio ns (e.!]. t' ll erg)' ,

susceptibility] luecxl 0 1\ thes e results is discussed .

iii



Ack nowl edgements

I wnnt to expres s Illy tlumks 10 Illy sup-rvisors: Dr. .J. A. TUSZy{ISki, no w a t the

University (If AI1 JC 'l'la, awl Dr. A. M. Grnndluud, now al. Univcrsitd «Ill Quehec it

Trois TIi"i l"n 's, fol' all their lu-lp lIud SIlAA1'1lt.ioIlS. I wnnt to give specia l thanks to

Dr . J ohn A. Wllitd Il'1111, Dr. Bruce Campbell , Dojinng YWllI, unrl ~ 1 ;H" i t'j Skicrs ki

for their t illle iilwu l ill m hmhlt· t1is l;lIss iCJlIs . I wuut to th ank Illy flllu ily mul all tuy

fri" lLfls who Itil\' ~ I tI ~ ' ll V(~ IT Illld('l's llllH liu J!;about lil y nhselLl.-llI illdl'lllles s OWl' till!

past ycnr, andIon Ilurduuuifur his llllJlpnrl <luring till: las t mout h of revisions .

I woul d IIL~o lil«- to thank the P rovince of Ncwfoundlnud em ti le gmdun tc

srholurs hip thlll 111'\ ]1('(1support me through Illy Muster's progrmu. Thanks, nlso,

to the Nuclear n l'sc'a rd l CI'ntl'f, Uuiv•.'rsity of Allcrtn, for the uscof their computer

fad litkos ,

Th is rlocunn-nt was prepnrod using I)TE-" This tlll'sis contains iutcrurcdiate

res u lts that \\'l'l'f: obtuim-d with the aid of hIACSYMA™, ~IACSY~IA is 11trad e-

mar k of Syruholics, Inc.



Contents

1 INTROD UCT IO N

2 SYMM ETRY RE DUC T ION 13

3 SOLUTIONS OF T HE ST EADY·S TATE EQU AT ION 20

3.1 EXile! solut ions of IF~ equa tion .

3.1. 1 COllst,nllt solu t ions .

3. 1.2 Ek-tueutnry solutions . .

3.1.3 Elliptic solutions .

3.2 Sollltio1l!: of the w fi crjlll1linn

3.2.1 Cons tant solut ions .

3.2.2 Elumeutur y solutions .

3.2.3 l:..:lip tic solutions . . .

3.2.4 Hyper-el liptic solu tions .,

4 DISCUS SIO N O F TH E SOLUT IO NS

4. 1 ln tcrprc tutlon of the solutions . . ,

4.2 Cl\lcula tiolls based on the solu tions ..

4.3 Stability .

5 C ONCLUS ION S

25

26

26

36

45

47

62

67

68

75

77

77

8 1



Li st of F igures

T he roh - of 1i' 2(I/l ill dd('nui\lill~ the l'l'gil lll s (If renl solutions. IV

IIUly Le ill!t ',l!;l'ak (! in the s!lw]ed fI'gion.~.•.

U, 4 ST Single uud trip le n-nl roots, D > 0, W = 0.1

u'.j ST Siup;l,' ami tri ple' Teal roots , D < n, w = 0.1

Il' .j CD A ('omph'x ('(lllj \l~i\t,l~ pnir nurl n n'nl doubleroot ,. D > 0,

p = ll .l , r = 1.

22

28

29

31

l!" 2SD Two distinct sing le and H double renl mot, D > 0, Ii > 0,

W I = -0.1, 11'1 = - 0.3 null U' = 0.2 . . . . . . . . . . . . . . . . . . 34

\V~ 2SD Two disti nct single nucl a doublen~a l rooL, D < 0, Ii < 0,

WI = {)'3, W 1 = - 0.2, nnd II' = -0.05 .

IV" 2SD Two rlistiuct »iuglo HIllI 11 double rcul root, D > 0 , " < 0,

1l' 1 = 0.3, U'1 = -0.2, end w = -0.05 .. .

H'~ 25D Two distilld single ami n douhle, rcul mot, D < 0, Ii > 0,

IVI = - 0.1, 11"1 = - 0.3, and 1/! = 0.2.

Wll CQ Complex conjugate pair and a qundr uple rl~111 root, D > 0,

35

37

38

II.= ± 1, '" = 0.1 40

10 1V6 SOT Single, doub le, t riple real mo ts, D > 0, 111= 0.1 51

11 WGSOT Single, double, triple real roots , D < 0, 111= 0.1, 11 = 0, - 1 52

vi




























































































































































































	001_Cover
	002_Inside Cover
	003_Blank Page
	004_Blank Page
	005_Title Page
	006_Copyright Information
	007_Dedication
	008_Abstract
	009_Acknowledgements
	010_Table of Contents
	011_List of Figures
	012_List of Tables
	013_List of Tables viii
	014_Chapter 1 - Page 1
	015_Page 2
	016_Page 3
	017_Page 4
	018_Page 5
	019_Page 6
	020_Page 7
	021_Page 8
	022_Page 9
	023_Page 10
	024_Page 11
	025_Page 12
	026_Chapter 2 - Page 13
	027_Page 14
	028_Page 15
	029_Page 16
	030_Page 17
	031_Page 18
	032_Page 19
	033_Chapter 3 - Page 20
	034_Page 21
	035_Page 22
	036_Page 23
	037_Page 24
	038_Page 25
	039_Page 26
	040_Page 27
	041_Page 28
	042_Page 29
	043_Page 30
	044_Page 31
	045_Page 32
	046_Page 33
	047_Page 34
	048_Page 35
	049_Page 36
	050_Page 37
	051_Page 38
	052_Page 39
	053_Page 40
	054_Page 41
	055_Page 42
	056_Page 43
	057_Page 44
	058_Page 45
	059_Page 46
	060_Page 47
	061_Page 48
	062_Page 49
	063_Page 50
	064_Page 51
	065_Page 52
	066_Page 53
	067_Page 54
	068_Page 55
	069_Page 56
	070_Page 57
	071_Page 58
	072_Page 59
	073_Page 60
	074_Page 61
	075_Page 62
	076_Page 63
	077_Page 64
	078_Page 65
	079_Page 66
	080_Page 67
	081_Chapter 4 - Page 68
	082_Page 69
	083_Page 70
	084_Page 71
	085_Page 72
	086_Page 73
	087_Page 74
	088_Page 75
	089_Page 76
	090_Page 77
	091_Page 78
	092_Page 79
	093_Page 80
	094_Chapter 5 - Page 81
	095_Page 82
	096_References
	097_Page 84
	098_Page 85
	099_Page 86
	100_Page 87
	101_Blank Page
	102_Blank Page
	103_Inside Back Cover
	104_Back Cover

