
Last time : Cochin - 9
-

°

defects
= 494 (V

-

- Ga
guy

• examples I
. planes magnets
-

Z .

Is

3 . hematic ITXz
4
.

biaxial remake
.

IT , CV) -- Qz
non-abelian .

"

÷ "÷i÷÷
.

Hel

'

÷
:

.36 bars



Sym of disordered phase .

G = Ul Dn X SO (3)s X 50132
F f- =p

particle # spin rotation spatial

( 'He bias spritz .) rotations

-

Analog of E -- veil → eid veil
-Eh If

T ¢ → Iota .

tanstinsns linearly nm- linear =

under G

9=1. - 3 f 3 of

Ag , t ( 3,3),
-

5033

it '. -3 C- 3 of
( 8 50132Aa

,
# e

'

R&R Apj
.

i i t
Vil 50137
, 50131



whence Aai : 4C" 7.54.
Lattes:'

I¥÷÷,
⇐at ::÷¥÷:)

fool.ly?g?--rA*aiAaitu,AIiApiAgAp;1- 4 other
quartic terms

.

r >o disordered city .

-

rLo
'

Fortune .



13¥ : Adi = AB Sai
G-

So(31×50137,→ SO
diag

= HIB
orbit of A° under G

'

5 Age
it Raps

relative rotate .

Z

- net init
under ULAN .

⇒ SI .

VB = Gtf,
= SO Lee XVI)

= RIPP x 5
'

.

In

R = (
- le,) E 5013){ xeir . - i is mine.



A phase : Aid = Data ( tiny )
-

=

G- sad. Cei
"

tie?
')

-

semi rots about /
'e''i' e'

" '

=o
.

I are ie "xEM=EG7
preserved = I
focus CSOEDS

. firmament
Relative Value is preserved : completely breaks

{ A
-' A vain

,e
"tie
" '→ e-

"Ye" 'tie"') uh

=

Rgtatinbya
-T rot - about en .

"If:÷÷.. ¥
.
:S:
"

→ zyzdia .



Va -- 4th
.

-
-

I
=

↳ s
'

= #sE7Y¥3
-

IT
, ( Val = it , ((5×501271212)/2,2)

= 2/4 .

6
. Superconductors f standard Model f Beyond .

-

% , SEE ]
= SHE't ane - Klan ) ddxdt

global
t highdem .

son
:

IFI



A superconductor is a SF m the Uol

symmetry gazed = regard as an
equivalence relate

0167→e
-N"

Efx)
to write a gouge

- inn'tactin #

Replace ye mgDµE¥¥*2m8
⇒ tent AME

'

Dn£ .

SEE
, -28) (Abelian Higgs model)

→ SEE
, Dnf) t F- DA )

.

top .

Same
V analysis of defects in "orpdeg
pp

"

except for energetics ..
( vortices have finite energy )



SLI -- veil , A )

=
. . .

v
'

C 2¥15
chaise xx) sit . 4=0 .

+
An AM mass for A

→ Meissner affect

f. = Higgs field .
I Anderson -Higgs ) .

mechanism

SM q particlephysics : 9--50137×544×0a)y
- E E C l

, 2)
<8)preserves

Heiss field
9

Go H = sub) x Ucla

✓ = GIN =
S"" '""Yuya

.



II Homotopy sups of coset spaces
- V-- UH

.

Relative homotopy groups :

-

actedmanifold Hc G
e
E

"' E'
'

¥:p, ¢ :c.is#y-sGit*eerZ
e

for it , :
M e G e

f : " so;±÷. it

(not a group
.)

Reason I to care :
coset y

- idenrty.

Tu ( G, H ,e) E Tk ( GH ,
et)
-



gun f :(
It

,
b)→ ( GH

,
EH )

determines g a rep. of Anca, H , e )

by fcs) = g H .

#
et e

detour
e

f :
ett Gq ett Iffy g : G e

ett H
-

← it
,
(Gn

,

ett) c- IT
, (Girlie)

¥2 :

tache ) ticket Tak, the It
.
,CH,eI

i :H↳G .

⇐ P fe EH

2*4 = lots.am face :#
'

ie
"title)



is an exact sequence of ge. homomorphisms
# (when grape )

Imi
* =kerj*

Imjt, =ten2*

Indy, > Ker ik a-

! exactseg
I. 167

,
T.CH ) I A. (G , H )

-
- I. (%)

.

=p

homotopy groups of lie groups
-

:

I .
let Go = component of G m e .

5 a normal subgroup .

To CGI = GIG,
I also agwp)

→

I Go



1 : for any lie group ,
I
,
CGI is

abelian .

f. g : ( I , 217 →
(G
,
e )

www.fixgn-gtf - I
egAnother way to ruttish

paths :

(gf) Cs ) I gcs) fcs)
B

angel :
I
, ( ) = IT , (D) -- tile?

= Lais ) '

- it
, ()

= E
none!athTe

group . )



I . Ascot =o foray ↳ group .{I. Ascot - 21 fray simple lie group.

[⇐ Ight =ITq+pCG) P -2 for G- UH

f- 8 to GION)b
Bolt periodicity .

Tofu :

→
TIGH ) '- IT , Cto) if

it ,#= 0 .

• IT , ( GH ) - ITCH)

t.tl/Ho



claim : Goc G is normal .

i.e. go e- Go then ggog
"

c- Go

qq.EE
kg e- G .

**
Go
- G

Sp



:
f

?
F-His)={gcflat

) tch

gflttfcsfltitl) t > 42
.
-

s gctlflt) ¥;?
OL SCI :

Fitz
,
s) = { 9157 th t→ I

-

glo) f- (o) t -it
"



fixsai-fgtf.IE:7#I
f-g HI =

fit ' get)

dami fgttl a gfct )

F- (tis) I f- ( ti gits)
-

f-(O , s) = e .

FCI , s)
= gls) # e .

f- ( tide g-
'

Cts ) f# g. Its)

E. 'it
"

÷.im#FItI



ftxgcti :{ tGgtH2t7 LET El

?
F- ( tis )

-
- { 8.

Csztlflztlgczst ) can

f-
'

f-intis) gc-ltztlfk-itn.IS)
→

I

t g-
'

4) f- (Dgb) t
-

= f-
'
(s) get> fcs)

It

F- It , o) = f- *g Ct )

Flt , c) = { g-
' hetlfcztlgczt ,

f-
'
(Eti -hedge if
I

= g-
'

fg * f'
'

gf

f-*g = g-
'fg * g z f* Igf



find hctl it . hltifltkgct)

huh gctlf'4t7

Htt

.de/eS--ohHHs--l--PhLst)f*g?zf*f
"

÷:÷÷÷i÷::L⇒ .

*""" ""

I.



F-Hip -

-

{
fat) gats) tot

¥÷¥÷⇐÷÷÷:*::Fct , D= #g ) ✓

f- (E.D= foods) --yes,

f- ( 'I' ist - g (s) V


