03 Problem Sheet

Dienstag, 31. Oktober 2023 10:12

Cp“ {l‘evr/: i, = ;’_’ Dﬂd)brd) - A cPl(d?l- v?)
ol e &2 2 (hau) ()=o)
= A (L.LJZVA H/z)'( L\Z-IZ\/L)Z

—+ ML‘?/Z—)\—'v?

> 4Avhih'

(sheet 2)

*Buguoley epunton D02 1/2Y

]

SuL:-{-'f"{'b—\‘- (T‘) ::(/’

A
) N df’(/r-c_;:) 1
- 4 :{Jj; —+ J¢ 21—
z e Z),
A
= I n t
200G e
~ +m -
» F: e hix-a)
2 (X = tv
.+(/’- Zl)_ ‘l( ) N d>~ - ) ‘1"‘0’ x=0
CP /’_e-"'h(x-u

(3 1y (x-a
¢ - (/1- Z\;;") = @ ) ¢
IV
v

- 2 ]
d)(o,fv) Srve e

Topological Defects Lecture Seite 1



- v ?
e ¢( = "Mh(""‘)' | : v

. ‘ﬁ/e Use {Ae SkmC {,l“/‘ as oM SLC’E( 2:

E - f(f()xd»)‘w
s .Jao 2V Ax
-20
- AT o
o\/
z j'-/ZT' & (o) dep
7
Y

Yy A
"4 —‘t/“):

--J2% |

Kl I N

CD(O/V,o) 2 C])( )(X) (v, o)

y

14

x-h)

Oy = Dpyy 01+ W) (<-1)
4)(\//01"’) ¥ d)(v,a) (d o+ G)(O,-v) ()"(")

4 l\/e Cun 5L.,,., fl"-\{ {Llc 53\/(’4

M
g

-
-

bud

%

c tw"‘C’

d)(v,u,v) (x) = /\’, A TR (x-h) +
f"eld 67“{{«4

dves ol s«(fsf/ bhe sl

(BNS’.MV[“/ g7“”(«'on ) in {Lc

Bougrly  ep Dudy,

Topological Defects Lecture Seite 2

+

t /2

[ it

— 1

4

h- o0



Ve

‘ Bmsa/""l"/V 57- ax CDW T -/Z——_'

D (2 Oy ) by k) 14)

A / A !
VP ) Oy, (x-b) + v Bop 1 Oy (X-L),
h-=a0 ¢ Tl
L‘:‘L, - d)}o/w (x) D,( J_;rk ?

* I/ ‘[2/7" (;/ d)(o,V) (x) d)(ov,a) (X'L)“/)
A 2
‘ (;, d)(o,u)(Y’qb(_Qwo) (x-(/\) +2 d)(a,v)(X) 4>(~v,¢>) ( = -L))

hwo

:'fil""{{; (" q)(a,v)(") *V)( d’;o,v) (x) - v d)(o,v) (x))

LX)

- ’/27' 4)(0/‘,) (x) ((I)(T,N) (x) —vz)
+/7/)\,\/ (A)((:v) (}() '2\, ¢(‘7/V) (x))-/Z_F d)(a.v) (X) ("ZV d’(al\/)(x) 'H’z )

{0, 01

+ 27\ v (S d)(z.v) (X) - ?)\/ d)(o,v) (X))
N Y —
*¥O

"

— Cp'/a,v) (x) 42—‘7[0)(0,‘/) (x )F "[?)‘V (3d)(7:>,v) ()= 3y d)lolv) (X))

— Bblxw‘w/"/ €1. vw{ 5‘,{,‘;{"@1/ m»l ﬂms

fl\e 68'\/(”\ &odnk‘q ,.,./,',,.. ‘5 ’lvll S (‘- t/"t ’'a
{Le lq - o [;"‘"Z

-
Commeat A You  gen also calealele  fhe eucny

o 7[‘ “\"s co ﬂﬁs&rh '['.0" ﬁ"-! /()\4 w"/(

Topological Defects Lecture Seite 3



o 7[ “\"s co ﬂﬁs&ﬂn '['.\’" ﬁ"-! /0\4 w"/(
half‘e /4'4{ ;-[ ‘s L—:i%&(’r éLm Llwv

(/‘,,, es {Ine engrx F a S"“ [e Dl/\/.
/ A}
1

r.,.
C"Mmené 2 : Aq,{l\er non-{{‘"{;c 50[..[,],4 aﬂ[".‘&”“ .[,'h 'S

CP(V/D, v) 3 ¢(0,‘--v) (X) + d)(()/\/) ("'L‘) + V,
'/l {"C ){h‘/wf‘\[ I .SLéweJ you WL«{ L‘/O/)eﬂ_)

i {te {z‘me e voluf on,

-

(2)
. Far this ProL[@ﬂ p we w:/( vse /4" ﬂe My (f'zﬁ l(o

avoid  Jedins  colealidions. The  pulhematica  avlebvoe

yau Cun a(uvvn /"M, on {he W'Lf“"ke’

™

) <

%\
_—

L— — |

We observe  that for (n) {he enen\), i

Wﬁ er dor  smaller  distuaes > fhe DWs .l relbe[_
For (b)) 4 (c)  dhe Caeryy swnller

'[ur Sy [ Jis {Auos - #«C D Wy wf/l az[l(“' ¢ [ .

(u)
’ "’(v,o,v) : dp(vm) (<) s, ) (x-L)

Topological Defects Lecture Seite 4



* P G Cp(v,o) () + Plo ) (x- k)

824 [0, (B 61 B ale-hl]

- /! |1 4 R + I |
2 CD(VIDJ " % CD(()/V) (x-b] dD(v,o) (x) d)(O,V) (x—t:)
“ — P ik i »
ogan f termg of i"{?"it{"o»\ {orm

tlc duw\u -~ Nulls

7 Cb;v,o) (x) Cp(/o/\/) (x-—‘\)

.3
m V-2, - X“') g (x-hl
:(V ' (a0e") -e“"x)'<T (4] &
3/" M, X m h -3/1 mt.
"M X -
i ( ) <”‘ e e
l‘\~>eo ) -3’1 £ )
n 2 - = V"’Ln
x<ch viem, <A4em;‘x) e41w~hx o 5 ew\hh
Yy
A
_'W)h[q
= () e *

d L > - A (Cp(V,D) (y) ki d)(o,v) (» 'L)) <((P(v,o) (x] ¢ 4)(0:") (“L))Z - \/1)
L
= -2 (Cp(v,a) () + 2By, () Qo) (x-b) + B, ) (x- L))
' (CD(TNO) () + 2 d>{v,a) (x) Do (<) 'Ld)(ozv) (x-h) - vi)

h—200

A4 A
Y xeh o2 MWX e-‘i“‘"kl’

‘//,"e‘mhl*-h).

‘A/Q an{ {t’ [:'41 Z/Le {crv\ 'Ztu,\l L'“S {49

Cp(o,v) ()(-Ll) =

smallest ,;uﬂnles.v'm, Hefe, the se are Zf"ﬂ‘s whore CP(‘,N, (x—&)

e zer_s oﬂ[/, once .

Topological Defects Lecture Seite 5



=7 Summul;lt’dl wt Can SL{/ [l"l[ {LC l‘n'[etl.‘{l'd"

2 h
s ,,,Ff)rc;sej w,{Li (4 2 ik
| w: 11t
© V) W) bl b G

<\

Wiét\ mL(T) = M‘z' +

1TZ
3

® l‘\/"ft' Jecrens,‘.\s ){emf)em(we f‘e /Jo{eﬂ{.'«( LéLuv(S AS ﬁ/[ous
AV Alv

T:'T,,
_
"o 1o
AV AV
T-T
— —_—
{7 %]
AP\/
—_—
N I
4 pewn'{e P.{e«(:'«l-‘
V"‘: 5] I(Pll
Viol= w*(T) 1* + — 101" b 5
o of

242 2 A 4
%7>[ld>l Ldil_ /s

.t 112 2
ust/ L @ vl 8T o q

Topological Defects Lecture Seite 6



22 < 1 q <
1S g % e
) e

- 1 (3
2 m, (/14-
° Ymg ot \/'.(/H %1_1:
— # _
é\l(’m/[ SLuFC of L("Q FD {4"‘("'4 [
J@P(”IJS yﬂt/ o1 {AZS Pa’l‘
-+ WQ (/vl./( ﬂn“[/)’e é‘( -[:,.‘/«'MZ
A 5 2y
£() = x* + = x" [ x® where v=\/'</;-r3_)
v o
.  T-T,:
2
f'(x); 2><+ é’_x.‘»lnxl* ::xs =0
v v

~
-~
N
%
~
C

D> T F LU axt + Fxt 0O

(2) - - (1): 27 +ult-0

5o g) . ¥
~ ] v, Y .o
4-22 ZA<7-)+L

la (1) : Ve
3 -2
= L]
> Gr2e .—v(,u%»)
1 L(m;“
1
2m 3
-~ 7:1 2 0 //Z e“'—-/l
A v

£'ix) =0 = )

Topological Defects Lecture Seite 7



+ U+ xllaxt =0 (3)
~ PO
2-(3) - () : V -x':0 -+ )<=i-/\f
la (1) Gt v inTo
-2
> A L,
A (./14- %)

. /4£ T- Tc -{/\e. overall ‘the of {Le («>/e Mua- Ll/e/nl.wg

')‘,{en 1"«1 ‘s l/fr/ ;,'Mf/d‘ o z/le SCx //c fb{?" /"«(

ot ‘mblem A For bl Pa{ea{:uls/ the s/mme{n"

PLnses Cam  Co- ex"sll.

qn ‘I /’(Iusxs

Wh[(: ‘: = Z ’ EDIJ Dw {easivn

=3

. enc~37 0{‘ Aaaﬂa.‘n
l
=X 2wR{) Oy

= E.,, = anl,-a-ow

4
-+ R, = > Ry- /—:_—:_..."‘-—,T R (¢)

Topological Defects Lecture Seite 8



4
-+ R, : . Ry: ——= R({)
- R4)"
R (- RWT) - Ry

RN e
A= (71:) + Riz)

solutiva Can be %uesseJ-'

Ritl= R, os (,—5) for {e[o,fep]

AV

e A oSuvv-"\S L)uLLle MEBraS él""l {Le H“‘KXS PL‘Se
b\o\s {v Le Pre'forrecl. Thes Con Le azl.'eveJ 57

SL.'r{:as lLQ miama d)# () Avb\/“-
A Lw7 (o r(?u[n'IG th‘.( ‘s {v aplu' a CI)"' {c)r—v\ :

V@) 2 (% 1) 0 pot wilh e

* T>T,1 : 0"‘/ {l'e 5,»«»-(’{"\( F‘“SC @X-'s/S.

. T‘ <T< TA . qu'ﬂpr mama hffcar_ Tl'll’vu&t\ Flh‘£ha[.'ll'l$
Sma” bHLE lQS i {tlc l./;ﬁ‘ge”l Fl’lqse Cqun

Topological Defects Lecture Seite 9



1y S}

5»—-«” thE les i1 {AQ /‘/I'Axge,} Fl'u..se can
eme'oxz . Ho-vevcr, '[’Lc uw'/[ (0//&-f5e -'mheJr'u{e/ ,
L)(’zuuse f“é Mmia‘mumn ¢= 0 5 /ouv?’

and aJJ.‘{"M-./// fztc'c s a {eas/oa.

e T < T‘ : Miiaw D30 ar@ &’Zav {LQ d-0 s,
/Vaw/ 1”‘6 Vacawm éwLéés ){Lta\‘ 4re (wg en oukt)
w, l( Cxtm/ Q’I‘( S Ma I( Bq LL)[('S lw'// s {;/[

(0/[‘»'058.

e T« Tc: The wlh/e Sf“te wi/[ ée /://eol with
{“Q HI.‘SSS vacuuM,

° TVU exf)qnllo'ﬂs LuLLés a1 (o//’.blc~ A( i‘e

collisio bl  alse  afler {ie Co//"sfbn, Kw"{«//o ~al

wuve ace emf({e,l, TI‘C/ m.‘/ ée 6/(’ {C’: L[Mé{e i‘n

tL‘e [v\ {“’ e. /ya 20 J'av a /fl’aJ/ Cb“"@ rCsuw l{s -
fhy  direcfion,

Topological Defects Lecture Seite 10



