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SymplecJc	  symmetry	  arises	  naturally	  
from	  first	  principles.	  
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SA-‐NCSM:	  16O,	  20Ne,	  and	  42Ti	  
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A	  few	  symplecJc	  irreps	  capture	  a	  major	  porJon	  of	  the	  physics;	  	  
for	  ab	  ini&o	  studies,	  several	  hundred	  symplecJc	  irreps	  may	  be	  needed.	  	  

131	  irrep
s	  

3	  irreps	  
89	  irreps

	  

1	  irrep	  

  11       12       13       14       15       16        17       18!
0

10

20

30

40

50

60

70

80

90

100

11 12 13 14 15 16 17 18

Pr
ob

ab
ili

ty
 d

ist
rib

ut
io

n 
(%

)

h ̄—— (MeV)

(a)

       
       
       
       

12C

6h
4h
2h
0h

12 13 14 15 16
h ̄—— (MeV)

(b)

16O

(c) 

12C, 0gs 
+ 

ħΩ (MeV) ħΩ (MeV) ħΩ (MeV) 

Symplectic irreps starting at 0p-0h + 2p-2h 3 symplectic irreps starting at 0p-0h 

16O, 0gs 
+ 12C, 0gs 

+ 

6 ħΩ 
4 ħΩ 
2 ħΩ 
0 ħΩ 

All!

Symplectic!

  11       12       13       14       15       16        17       18!
0

10

20

30

40

50

60

70

80

90

100

11 12 13 14 15 16 17 18

Pr
ob

ab
ili

ty
 d

ist
rib

ut
io

n 
(%

)

h ̄—— (MeV)

(a)

       
       
       
       

12C

6h
4h
2h
0h

12 13 14 15 16
h ̄—— (MeV)

(b)

16O

(c) 

12C, 0gs 
+ 

ħΩ (MeV) ħΩ (MeV) ħΩ (MeV) 

Symplectic irreps starting at 0p-0h + 2p-2h 3 symplectic irreps starting at 0p-0h 

16O, 0gs 
+ 12C, 0gs 

+ 

6 ħΩ 
4 ħΩ 
2 ħΩ 
0 ħΩ 

All!

Symplectic!Sp	  Sp	  

12C	   16O	  

ab	  ini&o	  wave	  funcJons	  

Nmax	  

16O	  
42Ti	  

0.001

0.001

0.001

0.001

0.002

0.002

0.002

0.002

0.005

0.005

0.005

0.005

0.01

0.01

0.01

0.01

0.02

0.02

0.05

0.1

0.11

0.12

0.130.14

0.15

0.16

0.18

0.190.2

-4 -2 0 2 4
-4

-2

0

2

4

rxy

z


