
claim :

last time : ee i da XA e
i PBXB "KXc
= e

Ars -- i . - dining
if Ha ,

Xp) = ifn.sc Xc
-

Toshio: e
AtB

= e AG
-

G is a function only of Adah(B)

adat . I = EA , . ] . adat.) -- IA , CA:3)

Pt: Gca = e
-SA
e
scatB)

- - -

& GCI = - A-Gcs) + e
-SA G-+B) es

(ATB)

-
-

- r

= Bls? Gcs? esAe-SA
t

BLA = e
-SAB e'A = e

-Sada
B

*

¥ : interactingfind.ge) (e ad" -- Aden. )
GCS) = Glo) + fosdt DAI GAI

= Glo) + fosdt ,BCH (Gast f! 'dtzBlHG



Gcs? - E
.
fosdt,ft 'dtsfodts - - - fohdtn . ,
Blt, 7 Bay . . . Ben )

Bchl BCH = { BCH Boel if Azt,Blt . I BA ,) if hot,

Gcs? = II
.

th! flat , . . . fosdtnTBHii.BA)

↳ if sosdtscts)
Gcn = I

e
-1¥ B

= Gc , , =pe
s!dtday
-

B÷:
exe! e

ADAB = EHKa .

log ( e te
Y) -- X t f'dtgceadxetaohycy,
--

get = 10972 linear operator

1- ' Iz .

defied by severe exp
of ag about 7=1

.



Pf ingredients : ①

T.ee#tYf=o--.dsea-sHYesx-Grrhctwk) = ex 1 - e
-adx

⇒ Y

hint : e *TY =@ ETTY fan
.

@(chain rule) e-247g, eat )= I - e-adze,

- ¥
Htt)

③ let 2- Cti e ×etYe741.ee#etTde-ZAIqeZtt7=Cexet4JteXetYy--Y
.

G-

⑨solve for 21.2-41 = ( I - e
-adat,
-

"" ' ji ,
Y

g(eadzcti )

⑤ Sit HI



I lie algebras & structure constants

EXA , XB) - i ftp.excG
restructure crust

• EA , B) = - CB ,AT→ fn.BE - f-SAC
• for unitary reps Exa

, Xp)
! -if#xXc

→ Xa -
- Xat

=
-ifagcxc

So f c = Fatso
-

ism
• Jacobi identity
o -- Exa

,
[ Xs ,Xd) -1 Hrs , CK , XA))

HR fscpfapetfap.pt ⇐

+ f Xc
,
EXA
,Kd)

+ FCADFBDE = 0 .

or Eady
,
ady ) = ad[x. y]

a



Adjoint g Easy lie af ) :

(Ta) false = - ifasc .

Jacobi
-

→ Eta , Trs ) = i fasten .

Jacobi id says
X → adx is a rep ogg .

din Rady. = do
.

chin of grip .

Ttadj = Span { I Xa ) } .

A - i . -da

Dag.cl/a)lXB7=llXA,Xrs ))
=

= I ifaecxc )
= if c

l Xc ?

= Ha)g
' / Xo ) .
-

Fired : anna au einer p- drat

b Nr XA XB = KAB symmetric .

By *A)
'
= Lps XB diagonalize KAB .



f. X'AIB = KASAB

rescale x' A = JKA X
" A

.

,

#

can set IKAI -- t .

chain:fTompact lie groups KA > o .

( → c soca)
7¥
e
ist ' X=q )
-

-

If tr XA XB = If
-

tr ay) XD ) ⇒

Fmc = - itIXA , x B) Xc

F- fB CA
= - fate = - face

Cyd .qtr, IBP .
= - fc A .

In such a basis Tn. are imagining t antisymmetric
→ hermit in

⇒ Ragi is vmlay. .

LxHyo > = In They They .



tef: If Tai -- That then R isimtary
rap n g .

⇒ eid TR 5 unitary
→ R is unity as a rep

of G .

-
examples: 50in ?

OI , = { nxn real matrices u RTR-- I}

Chiyo = component connected to y

= Soas)= g RE Oca )
Y defray

l

Rto) - A +At . . .

⇒ A - RTR = ( A + AT IN +A ) t. - -

= A + AT t A + .
.
.

⇒ At = - A is AI
-



N -- 2 only one 2×2 As haki :

J = C-967
So A = OJ
R = tf t 09+0104

= ( to 9)toCo2)
not him. At Eff--e OT

,

Tim I + og + Efx . .

= E IT"
h -- o k !

J
'
= -A → JU-- A fit{Jet ' -- c -n 'T

RIN - cos o g + sinceJ -- Eff
'Ii's:o)

{7¥ .

-is = e
ios

n=3 A = @AJA

J
'
-
- K

,
i ) I- Go

' ) TEC
'

. )



⇐Jig = fijq Eijh = - Ejih i - -

JA = - i JA .

=%cns,
1210A ) = e

OAJA =eioAJA
= e.
ion

= Rch , o) .

R = At At . -

R R
'
pi' = (MTA) R

'

(M -A ) t . . .

= R
'
t EA , R

' J t - . .

REITH . = 11 + A ' + I A , A
' ) t . . .

:: :
GAIA '])

"
-
- -CAA' ] 6 ALI ants 3×3

matrix

[A , A 'T = @
"J

[Ji
,
52) = IT, = - II ,J,] + c > chic

( Ji ,Jj ) = i EijkJk .

Such =SK3) .



[Ji , Jj ) = Eijh Ju
Y p t

real real real AS
AS AS

these are the representationalism's
for the Z

g
of SOG? But the lie alf . isthe same

( for my Rep . of Soar )

something that transfers in
the IV is vector

.

general n A = In Amn Tenn)

Tcmnji = go anywhere except
I 1h the ma entry

generates rot . - l " " nm
" so its Af .

in theMn⇒= f mi fnj - gmjgni
There are ucn = dimSolh) .

Tenn) =
- i Tenn .

RCO) = exp (i In 9mm Jcm)) .



# indices

l ' [ Jay , Joy, )=0 .
in¥ns .)
O O

* 4¥. .FI? "" %" if .%¥am
[ Hmm

,
Jang ,) -- n' Jang,

Z O

erase shared index .

beneath : )[ Terzi , Jeez,]=i&mgJag , t . - . ]
AS under m←n , P←9 sour

Cnn ) as Cpg )

50141 let ?÷
,

Gjh Jen , ki=€

[ Ji
, Jg. ]

= i fight 5013705014)

ix. Xy ) → (E, -Xs )
[ Ki , K;) = i Eijk Jh J → I

, Ks - K
-

-

¥K.si/=iEijaKn
' 'Kisa vector

- of Soo)
"

x; eioiad-jki-kitigi-Ji.fi]t0Co4
eiado Adeio, = RIO KJRCOI '



g e
- it J
'

k
,
e-
" 45 '

= ask K, tsmlek

-

JI = {(FIE) claim each sat.sk
50137=542)

and €
,
5¥

'

) - o .

50147 = 542 IrsVa? #

Tr
-

A similar story holds for SOCpig )

(ef P=3 , 9=1 . )
Rtp -- A rn 7pm = AT Mvp I

= CHA luv Yngve (MtAttn

AT + 9npattrE.fm .

if par
-
- to Am is symmetric

>Real Boosts .

Hermliccy

if M- -- ij Am ni AS.

⇒ Ingoing Rots

finite Boost EMB YER .

"

rapidity
"

.

I

→MeT .



Simplicity f Semienplaits .

-

.

An invariant shag
hog

h -
- span { k€81 Ex, 4) eh f Yes }
- month

→ eh -- H C G is a Vsulgrop .
O O

if h -- eix , g - e
it → g-

'Lg - ed X
'

* h y.es
-

e tf

k 7 X ' = e- iYxeiY= e
-iadyx

= S Cin! adhycxl
k -

-
Eh

0
, gg are timid init stodgebras .

If g has no nontrivial gadgetry , of Reigle .

(→ es is a snip6 go-p .)
The adj . of a simple af is irreducible
else I inmiat shipau

-

V -- span star }
- Vt = spar { Tx }

CTA )×r=O= - ifaxrv-A.mx ⇒ f××yfrr" .



Idina: ⇒ Ucl ) factor - Ta

→ fan = o f BC .

→ tr Tat, is deferment .

A lie ayy no Un factors = semisimple .

= ⑦ ⑤mile lie a Ig)

⇒ every Xa fails to commute m
someone

→ appears on RHS of somecommutator .

-

Bigpictuve.fm/hygciedy./en#$Cartou-Weedmdtwd-
Vi e a exactly like Ah

Tien④y
label stats by

Tiike a * a ④a
weds of a CSCO

→ tnsnouxghrawmg .

H - Canton

→ classify subalgebra .


