
SU(3) Flavour   Quark Hadron Model 
 
baryons composed from u, d and s quarks: 
 
 
 
333 = 10881 
 
 
baryons: s=1/2, 3/2  fermions  ytotal asymmetric 
 
y (flavor): 
 

ytotal = 

SU(3)                                        SU(3) 



y (flavor): 
 

why ySn ? 
 
wave f.‘s symmetric 
on exchange of any 
two quarks; 
 
10 wave f.‘s 
333 = 10881 
 



y (flavor): 
 

- asymmetric 
on exchange of any 
two quarks; 
333 = 10881 
 
- mixed symmetry  
(asym. on exc. first  
two quarks) 
333 = 10881 
- mixed symmetry  
(sym. on exc. first  
two quarks) 
333 = 10881 
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y (color): 
exactly same structure (SU(3)) 
 
 
 
 
y (spin): 
SU(2) group 
222 = 422 
                S   MA   MS 
y (space): 

symmetry (-1)l(-1)l ‘ 
l, l ‘ relative ang. momentum  

between quark pairs (=0 for ground 
states) 
 

- asymmetric 
on exchange of any 
two quarks; 
333 = 10881 
 
- hadrons are color  
neutral (carry no color 
charge); only singlet  
wave f. is appropriate 
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y (see note (1)) 

(see note  (2) ) 



ytotal =                                                                                
                                                                                                        antisym. 
                                         m=-1/2, ½ 

ytotal =                                                                                antisym. 
                                   m=-3/2, -1/2, 1/2, 3/2 

MS1-2 

MA1-2 





note (1)  Slater determinant (anti-symmetrization) 
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note (2)  Symmetry of wave f.‘s with orbital ang. momentum >0 (excited baryons)  
is actually a bit more complex 
 
                                                                                   r and l symmetric upon 1  2, otherwise  
                                                                                   mixed symmetry 
 
                                                               
                                                               symmetric 
                    completely symmetric upon particle exchange (                          ) 
 
                                                                  mixed symmetry, symmetric upon 1  2 

   

)(

22

)(

32121

2
2

2
1

22

)1;(

:

)0;(

2
6

1
,

2

1

lr

lr

ry

lr

y

lr













espatial

espatial

rrrrr







321 rrr






ytotal = MS1-2 

MA1-2 

M 

M 

excited baryons: 
 
 
 
 
with                                                                         totally symmetric  )()()( spatialspinflavor yyy


