
a) J±lj , Mj>
= ✓jlj -11 ) - mjcm; -1-1 ) '1j,mjI1>

Spin 312 rep :

j= 312 Mj = -312,
- Yz
,
Yz
,
%

.

I

1312
,
3127 = ( ! ) Jglj

,Mj> = Mjljmj>

142
,
427 = ( %)

1312
,
- Yz > = ( %)

1312
,
-312 ) = ( §, )
"

} %
.

,§ § Ji ? Ji ?33 = °

, o o -3/2

J±= I
,
I EJZ

.

⇒ Jai El]-1+1)

Jz = (3+-1)

1- = ( ii. , v7 >vi. v7 )

↳ 3+1312,3/27=0 → Ñ
,
= 0

↳ 9+1312,42> =/ (E) ( Iz) - (E)(E) 1313312 >
= ③ 1312,3127 _→ñz= (F)

↳ 1+1312
,
-42>=✓¥-t / %, Ya>
= 213k, Yz> → Ñg= ( %)



↳ 9+1312 , -727=53^142, -42> → Ñ_-(÷)
: : : :J+=
0 0 2 O

O O O O

O O O O

J
-

=]! = B O O O

O 2 O O

O O Fs 0

↳ I. = { (3++1) Jz= (3+-1)

o
- if o o

Fs ¥98
%=É

① z o pg Jz=tz if O - iz o

o IZ o - ios
o o v50 0 0 if 0

S - j - representation → (25-11)- ldim) representation .

j=É →4*12 dint rap of SUCH

j=1 → (g)3 rep of SURF
"

* ↳ fundamental nepofSUR)
*Err Adjoint rep ofSUK)

U = e-
i0aZa

,
a -_ 1,33

A-→ NAUT

A- =/ A " A" ) eivaom
An Anz



A- = :( V.
+ % % - i")=TzA( '

• 9) → 1
V. tivz % - V3

+{ ( ↳ Y - iz
TRA = Vo

Vitis -↳ )→ 3

It:)
3

z

(b) ( it ",ñ° , #-) (p, or)

Ip > = 172 , Yz > =/ %)
In > = I 42

, -427--1,0)

lot -7=11, i > = ( %)
1%07=11,07 = (%)
1*-7=11

,
- D= / §)

(A) it
"
t p * a-

+
+ p

IN> ⑤ Ip >
11, I > ④ 1£, I >

= /J=% > Mj =% >⇒ 13/2,3%3.

{ 312,3/2/5 1312, 312 ); = MAj

{ 312
,

• IS 13/2
,
• > = M3 → Mg=dh?⃝-independentj j

ofmj
( because ofYz

,
• I S I 42

,
• § = Mp sues-sym.)



(B) a-
•

+ p no a-
•

+ p .

lit:p> = 1st
°

>☒ Ip> = fÉ 172,427; V42
,
Yz }

11,0> ⑤ 1%1%7 ~Éd coefficients .

MB = { ñ°, pls I ñ°, P ) EMA
= 3- Ms t § oh ,

= Ig 12dg tell,)

(C) ñ° tp > IT
-1
-1 N

lit
+

, n > = Fg 1%, Yz )j 1- Yz
,
Yz 7g

It
, I>☒ It , - E)

Me = Fit
-1

,
n IS / ñ°

, p>
,

= ¥ Ms - ¥ dh = FI fuss -M .)

(D) To t n → IT
-

tp .

1st ; n > = TEs 172
,
-427; + ¥1 Yz,

- Yz7j
IT

-

, p> = ¥172,
- Yz>
j
- E/ Ya, - Ya>j

all
☐
= It

, pls 1st ; n >

= Bg Mg - ¥ oh
,
= F- foes - oh ,)

↳ Me __ old



MA __ M3

MB = 43dg 1- Yzdl
,

Mc = 543 .mg - V43 ok ,

dlp = V43 dlg - V43 ell ,

d) sU(31 flavor symmetry .

191 , 3- (E)↳ Be
fundamental 1 anti - fundamental )

9-=/ ¥q;) * &=Uq
>
UESUGI

9)a = Uab 9-b

95=(9--1,9--2,9-3) • g-
'
= qui

Ia = ÉgUÉa

(2×5) = 3 + IT in SUID)
a- '

→ FRIT

3×5 = 8 + I
E p↳ Trm
Adjoint singletµg;) 19-5%9--5 )
↳ = Fat"

9- a ✗ 9-a- = ( 9-E)aa-I-mtrm-ff-9-aadaaaoihpm-tr.gl#+7aZa
I I

3a✗3a= 6 + I fqq: -1=-1-1-1# +£1T - TT
t tr

9- of symmetric Antisymmetric T ¥
s , se

, ss) + -1,9
'

%) ← Tij = T¢ijg 1- T[ ij]1 : : : -

at -630

3×(3×3)=3×16-13=(3×6) -113×7=10+8-181-1
q q q



Q : How does 3×-3 transform ?

9,9-7 9- , -9-5 9-19-5

A "

( ¥g;) ⑧ 19%-9--29--5)=
g. Ii 9-zÉz 9-3 ÉE M

9-39--8 9-3 ÉE 9-39--5

9¥ → Uq
→ g-Ut

9- g- → UqqU+ = UMW
or

my
*

mat -1T¥)To I
i.

m
, -1m¥ Mi - imz

M-µ, -1in -mg -1m¥ Mb- imy

mytimy Me - int -2mg

c) to 1, 3137, 6 (E)
,
8
,
101107 .

Singlet , (anti) fundamental symmetric Adjoint symmetric

d) The pions belong the meson octet 18)

Ko Ki s5=1 • • *

5=0 IT
-

• •

to
•

Ñ+

••g PI

5=-1 •

•µ- ok
-



↳ We introduced four kaons that carny strangeness
and the g- meson that is an isospis singlet .

* The nucleons belong to the baryon octet.
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