Ginzburg criteria and Goldstone modes

. \bpees omd Youes eoiiedh dimension, (odome mobey,, Hesmn-uagnes Wassem

AN AN e AN AANANA- ANAA

od  oasits & KT - Anomsitien,

AN mANAIT o~ e NP S~

Curnaloung, cohesia s Te rneom-Ged Mneany ae igmone  ewnndokion o8 $luekuokions ,

Son extomgle (OGN~ O ATy wvdily (GG - (N GY YO

T Lomdom Wneany 5 Wnesmodynamic owesages o ddvsmined Snem saddle ?m\\ &

Ruen, sum T = &.wn TSI LR s Wk @y =&
henelase we lgnene Lackuoions | e g, Q@pm & )L@m & ‘)> QQ(,\\Q,(,\» @‘)
~ 0.
K&m counie- Wiess wmeombield e naploae Z‘;r @ - & {;(?-qﬁ - G e
Jd N
secomse o Lange N, Quuckuoions one S\uﬁ’cess&}‘

G e Seestnomd ) wean exiviead povnt §lnckudkoms ant Jonge, 30 we moivdy expeer
~ne oo \é«\ecm o food. Nt iw oy nwed W§e u\mq\sv, weom HAL W evey
covee Ny twg‘c\u\», W esiiead belhosdon.  You examege, \ew Te supes conduetimg

Anomaitien,
Conabungy TRURO. vey om ookt Yo whem MET oreoks doam, spesiddy o ek
noneg & e J (&)
I T, Te

AN %\\WO&QE\ % These O\ &&1’6“\‘\' OQQ’GOO&\'\%. Tos QVW\\\Q\l)\\OJ\AQI\ 0\“\900&\,\% %’KO’“\ B0
ofkmade ' Sodle pok & Lomdowt Wewsy, They ok ane equavolemt,
We Yok o s \\W\c&mw\w\% angumenk,

Cametdes om asdesed ?\\mg X

1§ TS Covsdokion \engtn & i smold.

1)
, g Then AT 4 O %m& Ngwmﬁ'«\m\id‘t\.
No e op osts Yo Toy % grows. Then Yne
'i eREes We TN con, \bt eliaked oy

7. @6 - N Sés\Sw (‘P @ e - @) WQEN

By = 05 cm) Q‘z @) & (o5 um\,)

e Y

(‘r




EE%A<A. Prem WET & %Mi.)

\WVe oe0 tihoXk com we S04 ooouy v 8

LY
gdi CEN S ‘f 5 bull  ovdes Ponamekes.
Y

, , KN |
&R (48 (oI - GENBEN = g& Sd’-" -5

2

(e

\
v f &&\ eG)

d
vog Ry < Shakie  Sucesphlily.
(using  Sekwokion
T ages 0 digapokion m\o\\m\\
1 %
t ~
2 4 _a
Yy 6

Neon o estieod Qo N
~ A N
T ¥ =y 0 3 e O B~ T

Nxdv-2a
Then \E% ~ \“-’(c_\ v K1 e MET & %004\-

Cones & @ Wwe epitesio tves om obiwole fhow cose toTe, MFT G god.
T ooy ok ool exoumplss Woa windey ATy wach swalilan
Bhoen evpesementol yostlen . Sos evorege T Soro kewp  Suges conduettng
ATy ~ \o '8 K\\w\é\w\,\:o\l} y ond Woks ly BCS Hwasy i gend,

@) Fes -3¢ +dv -3 N0 4y d&= h—:% NET s aim;as %oeé.

Mese Ay W& W WRRes velMco) drmenson .

fom Toimgy-yee sgverw ({%\mé) m\%me\s).) Wity tee \motgn eplied expoments
A, =4&.

D 8os dV4, % NET ohwoke & esiticol behanos i good.

R d=du % Doweslowg dependeness ‘non Logrimmie eqvsecions.



Tos Suntnes yodineg & su Kopdan val O \ Co\denGel book , omd boedk of Kadanest.

R dhont sumnony & Romdos Yosy (ony ereniols.,
Mose devouls Fsom tesmpapes
peesentolion om Fouday

Bosie Tdeo S Pheataodymomie anesage & ovdes panawmeley OGEY b gwven Yoy wucncTum

=

& phenomendlogiedd  domdons - Cinrbunge enengy fwnekional

Sov exomly, i Tamgy weddd ) &) = M(R) (o seadon %Q\z\)

£1¢) = Sé‘a %— MR GE) + 0 T8 g + b))
R (=4 Y
& (S 4w) }

A seeond avdes \vonsRen

\\V uy
NN s

3

Remonls % Ome way o maokivoke Aomdonn Yowy by Coanse-groiving.

T= 2T S«btﬂéﬂﬂ

3%
On e coonse yuown seolle /N sueh thok
a K K3
4 N
TALFASLORC copvelakian gt oF

seds ¢ %helds.

Now Yo coladoke apokiol conmalokions witwin  domdowut - Ginalouno theasy.

Paiomnex . hanies of Rounces od e,

% (&) = \T T 3E S ¢ pesiodic

Twens fnomns§onmakion

FE®) = SA?\ by €T



Bowic ‘\&9.1\\6\\3 .
$(R) = \E‘Z T Y= 363\ o &R
Monaven
Sb[ﬂ — g(_\ A&
®

N umBudl nedlakion & Sluckuokion desipakien nelafion, (e ot fomeRonal &es\w\wq

CEEN = %Kkl g\ - ¢ € 1% G = (ﬁ@\‘b(&'\) - (4@ <<b(3'3>
- 3 [ ECR-ATN

S S WL H) SN
ey L)
LG S PEAN

% m (- )S\{ = ’ -~ 1
TR T e

A4
_J
R
(R, = c\(a)s\')

\\t Enanshakion tnwaames
¥(H-7) = Q(x-7)
X Fauwniey Lnonsfowm
\ %@ = G = Sdi €N ] — ¥ @) = C®
\

T g\ohe sueeapMBilily,

Now, el adokion o eovselokiom o domdann - Giwarbung braony

et % Femd XGEY Nepd s wr GG) = XGY)

%\e_g LY o Londom Weory , LRGN = d?(ﬂ Wogwen by sadde povak ot L.

2‘%@: o = -W&) + AT EE + nb@‘(&\}% - RE@) =0
e
Te
Thew \Q\Km\% one mone desivakive O omd nealizimg  R(R-R) = § P
Sw&y b HhEY
we ork

L -]

- r _ I~ . - \ ire I B a t A%,.0 - -t - ’



we oodc N
—5(5-%) + 20k ¥E-F) + 6% FE XE-) —Rvix(;-a’y =0

= X R a0k 4 65 & E) Xocu 7y = (G-
&CA«‘\-&)
Wesefong

Qn +m\°\>c~‘ -8 = ~ JEER

Wexe = \E X&Q’c * Gh <\>* X W given by saddle pounks of o

i\ __Zi x %o & 0 %\&uk*OQw

~ ¢

5‘“ o kYO

Remonl § Noke, GIR-F) b twe Guesmn fumelion of e tweony.

Fouwnies mede & ((Twpostornt. sumewhes ‘Nm\

WReok Aotk Fwia Lostn Nell \Uﬂ“

Twonlimg Yag somsfonmalkion

\ “ - =
G =5 Y & (\ER

\ - IR Ty
— =4 \dKk ———— ¢
@“) \3‘-\-‘“\"
‘Yo
AR .
— ) . = Qumeas&
LT 3 o
o VA QM\)
Q-,“n
~ - Gos A% omd AN Va
ad

Remanld &) twia Yo Son torplakiony Qo) ~ ‘;ﬁ- ™" endkun-2 epnite Sovm.



Q) ™ eowvdokion Lemgn 4 =Y o T Lomdows Bweony

=L A
3 w A\T’TQ\

Q\ QX egiweod ?o'ﬂ\‘c Lwﬂg R 'mm = 4>, wnd Y

powen-loid kosl Rov  eovvel okioms.

= egdnedd Q\c?n\e«k >=4

Y

v

\Q(n\ ~ \Tﬂ fos dVa tn WET.

e

Whok we Loaned oloave Wil be webud mow. Lah 41 & Golden§eld book')

Goldgtame onode, Mesmin— Wagmes Yuorem, Soues-cpiviesld dimension,

Lomdous k‘mo"«g Yov OCW) moded S

W=-3 32 & Eé Wwth T = 0w w\-ao“m?m\u\‘c weak veekos.

MY

Qome&‘Vem\&n\% Kommdoun e enesyy fumarianod
- — - -
£ = Sd“*&: SL_ WG R @) ¥ ok (38) + Lo ($R)

R S (0, (23
S PACENCRIN
= °60‘.&5‘_X ~ &m‘.&}
* T Qunebionol. prereives W OGN nokokonol  symmelvy.
x Be ool Moy Mo u e vetkos spoees . @) spobiod diyedtiann (4 &)

T Q) Spaee ¢ & vectors. (w diw)
* W i oveckes e\ o b- SpaQe.

Vs Uedr eonaides oy M wmogenaaus pant L8

ANA~ AN—a— A




4, -

{
\S‘OS\ V}ﬂ ‘&ox\ k (0.

{@y=0 {9y = ¢°"€1
O spentaneously rsaken ghase
(sonin e, é.'m&e\"\“\)

Q. The quartion b does Wio spentameawly ucken Phosg  swikve

\o¥s sen Win qualitolively & ( 2ea Co\den§eld)

Q) \edkange oX the Mexicom Wak shope we esudd expect Yok sopwvesee

Tuckuakions woudd ‘oe \ange omd destroy WMo spontomecus broken pha.
T suquases odhmnatt Mo emengy fon such Jluekuokions.

T comn e geam quomiiiodivdly?
Jongiudsmall consdlalion § - (&0, H) - Lo Ka@HY = Q(3) = K G-3)

Lromevense  comme\okiow S ey oy (n) duseeons = Gy (R-R') = X (3- Y

& seonple odgelasa (e Golden§e\d) Shows

(wsm‘c oy o o} & o= l&f-';o d’TC' = o tn O yrneNsy byoken PR (¢°¢ o> ‘

stokie kyomsense ~ N
g RO D LG = %6 = ©
= S aX (R (FY ) - (AN (o — o0
i crneomy Mere ta o enexgy cost fos Tvomsvense Swekuokitna
QA% Aoy Wnig conduson hold in presene ok W oLy Yoy
d
- & — e
& = & Sd«\ 2 0,®)- (3x,3)

&
Q\tm\b W kasm  eoshs emesgy Yo teamsversse Sluckuakions, iy ~ @4’\

We ser thok .\s‘\\%@x YL wavdeng

R epokod vossokion . \owes Ywe eosk,
(U A A AR R ) X >




w & 3?0‘6\\0\"\&0\&% syt wsoken phat & O () model, Y arg
exavoXions with wodes & anbibsany Yon emesg. Thow ot suely ‘modos
fos foc -l direeRotn.,  Thor o collled  Golskawme wodes.

W sholemedcom be wode wone quomiholive oy explicitely edleudoki ng covselakion
fos W Rodoe fumebionad o g T avolyats e siwslon o ook

we & Roy seddon & eld. (ser Golden§eld o u.&.‘)\)

~ _ Pe ~ -\ _ %

T Tho one. Coldekome medes fs W30,

D Loornweset cosse\akions
=) (‘,,“(&\\ ~ Q (‘A.\('Qtv\/a{s‘l Q¢ dﬁ&.
exQomeniol decoy
R covselakion.

Remant 5 (@) Tnese wodas 0 o constaumnes of O sqwomelsy & , omd o,
e, WER grraanel confrauous gy mometeen.  (eldstonds twosenn peedics
( 3 m V‘“::Ql\ sudh wodes n 0 ognenod stoke e o Comiruacus S{Twmelsy

ST/ : _

N goornkornatwly bedkon, ( dots wok opely i prorne & Guneg %e\ds},
Nl
@ Nekrngy T o veepagodons, n GET Wy oo soendan Yo oone
Reoqogplon & woasdess Rosewe.

@) Reod-Li§e exormnpun ot Goldstone wodos o Phowons | spin waves ete.

e \'\% AUONER Wy Mow Wit RW)l R =« Ly , Qoo M spontornuausly symmeksy
s Phoog swvdve tn beesenes ok Wt Coldekome m\o&%‘);

e omewts Lies i e Roveudo R0y Lvomevesae Sunctuodiomws ( fsem b Goldstene
N o m\ot&%)
C\_\_KF\\ = S ax S
@t (R

\/L
N o N N —'A fos d=|
) - o = d— . ~y -
S &) Aéeis\. Se*‘“¢ = IyLh) e 8=
o (=

N \—‘:\_.L Qo d‘7_3

We ses Mok Lvomsvesse Sluckuokions ot Kt on ke L= o0 Lvub  Row 4373,
Teulone % sueasmolle  Thok  syreneetey bsolen shoke  swave.



o A4 Rickuokiona one wnfonste =y syremesy hselew \>\W>e domol guwave
W Goldgkone waodun.

e W orenolly Mae stokement o Mewmin- Woagmes thessem,

No %‘?&"\\Q\\QQ%\:S \osoken PR fos 442 in O ™odd S mYyAL

S Jowes wstweod Aiwengon = 9

Rewmools, § Following W covsengondome ‘oetwean d-dm Aawacod shok wech modal Yo
o &\ damenienod quonium todel ; one expects Yaw Wil be Mo spontaMW)
symeerneley breading An A4 guomtwen ygsie,

tigpmod MW dvokement & oloouk  quoskwm 2pim ehod,

Meroun-Wagmes Snaovem & ok Hvghe Yempesalunes e quarum Spim-S \r\ns&m‘ou%
oAl it iaotsopie ored imive-samge  exchomog hewoltione ow ome
0% fe damensionol Xoltices com Muthes be Ress wos amWig tmoma%m\\c.

Re§e, Scndlon pedao ankicke oy Wagnes.

e MW el saesn \?o‘wes%\»)\ ornd 04?9\105 with el %QNI\QXA\)j,
N wel-Kmearn exoneple W Yock & 2d ewpboly e wo sponvomemua

Lromtlodion symeenedey veolumggs B Ramows angument follwos e
siendonn Lume & ST W obove. I shapks with oo possible

20 segulon anomeRTRe Y Qu\\\s‘mﬂ ornd ooy Nontonie o psens wakion
tos dewokiens ancumd Wwia pesHow, (honmemie edids)

Then showgd  Waok  Yhaane uekuokionw &A\wcga ™ 2d
L& -\A(o\\g‘ﬁ ~ Yoo 0

Tnoules | B coystod shswekut G ot eholde Ryomss
ory Yaes maok Sluckuokans , ok oy Wen-2e%0 Yo o

\»\An\( & Mot omd Lokes oy
ol ewn , Nelson &\\cu&.w; l

Q% T %0 Yaow & om oengsphows $olid phone  hese onentokionod osdes panometes
&) o Tsue oo somge ovdes.  VNew b twe covvmenswoke win MW Yweosewd



