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Physics : Symmetry in Physics.

Admin : . OH : after lectures
-

or email appointment
OPI email .

• WORLI ① problem sets .
(please do electronically)

⑤ brief final paper .

② find typos & errors &
email me .

Mcgreevy . physics.
-

aol.edu/f20.ZooI:
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Rough Plan :
- Basic notions
-

- finite groups & representations
- he groups & algebras
- beyond .

atiy→¥m : qq.CI#Joaacx,
oIon : arts

attest);
-

-
ACH

,.tl?jgatHj-aHf.)
= act. + I } Hij (acts

.
-ath; )

Hij I g l if cij>
is an edge adjacency

matrix
0 else

what's aictss . .
. )

2) how long does it take ?
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5-121-6-13=16

- HETE . . .

I what #s after a days
?

I. zinnias AE¥¥
cube octahedron

G. 2 #§¥q¥¥. F'www.ees-w?l
• eg

: H =§, lixjl .

' tight- binding
' model

.

I find the

LilHlj) = Hij spectrum .
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Symmetry 4 Topology

NFs-lhmignffneafie.se' %Ef.IE .

=

In fieldthery : dots are distributed overspace .
- EM field E

,
E

- magnetic material
ICH = (magnetization

near x )

QE- fgnnjm = Ssp.dad"I chargeiheartin
a

: t

Az - Qq =

Seen .j stats fpnI=O . spacetime

⇒V Q is a topological invariant !
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Symnehis →
"

topological surface
operators

"
.

mm

converse to Guia Q --at
Noether :

-

- tee
in Q

Q
-

Generation :

Ella
,
47=0.

F topological operator associated
with

cochin . p surface

↳
p

" 'M . - - Npm JM. . ..µp= fyj.pt
✓.=O.

antisymmetric
p - form symmetry near Mini-'Milli.-
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Use of groups as top . invariants :
-

homology groups
cohomology " classifying phaser

cobordism ..
.

/ -
"" F "

homotopy " of matter

- identify topological
defect

- compact fgiiy
string theory .
#

common situation in field theory-
Gina .

list of dogs {pTx&
. asymmetry group-

CE bonds thy interact
?

what is S[4) = fdtddx Lcd ,and
F-locality
=

I sina.wuelAI-fd.at IIE-B') 'II,¥-
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GI : chant of material ,y a magnet
.

doh - { local magnetization Ian }
Sy try : subgroup of spin

rotations

& spatial rotations . . .

A : what is FL 14,24 . . .) ?
=ST

TE : particle physics.
discover particles = quanta of fields ¢

( photon is quashing Any
symmetries- - deterred by reaction e

XxY→ 2- + W

what's STfields) ?



blank.

other roles of group theory in physics :
-

- crystalline solids
- stat mech problems

Z = E
config

e
-Mccarty )

- constructing S.M. ( gaugetheory)

- physics in symmetricspacetimes
Euclidean Space (slow, small )
Minkowski spacetime ( imall )
de Siller spacetime ( big )
-

Recommendations . . . Zee
-

. Georgi

. Stone f Goldbart
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It Basic Notions
-

Def A group G is a set m a product

• : Gx G → G

CQ , g.)↳ gig,
such that

17@ssooiatue3CgigYgz-gifgz.9D4Cidentity7Fes.t.e-g-g-g.e
37 (inverses) Fg 7 g-

I
g.t .
"StG .

g-
'

g
= e = g g
'

.

Chin : Dory g, ther ga
is g. g , ctwgogy.to)

If Gigi. gag , tar G is abelian

else non - abelian .
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order of the group 161 = # of elements .

Cabe finite or * .[compact
n Manpads .

discrete continuous

(G is compact if ¥1 makes sense .)
niece :

ii- I -l l -i i
i c

'
- i - l l

- i - i i t - I
i.Eh
'

Qg '

-j k -k i; -- h

.i÷-l l -i i -i j -k kg
hmatehui .

i c
'
- i - l l k - le -j j

- I - i i i - i -h h i - j

j j
- j -h k - l l i - i

Ig )- i i k - k l - i - i i

k - h j -j -uh
- l l

- k h j k -l l - I
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Svdokurute : ax = bx ⇒ a-- b .

(BHS)x
'' t'

→ each element appears exactly once
in each row fool of the

melt
.
table .

I Examples of groups & whereto findthen .
-

Equivalence of groups :
-

A map f. G-s tf which preserve
the product re agmphononaphismfcgiflgz7-flg.gr) .

Two groups are equivalent if I a

group homomorphism which is I - I and onto
( bijection )


