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ROLE OF SYMMETRY-ADAPTED (SA) BASIS

AND SYMPLECTIC SYMMETRY

Ab initio Symmetry-Adapted

No-Core Shell Model
(SA-NCSM): N, = 10
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Symplectic symmetry
emerges from ab initio
studies

Symplectic symmetry
exposes cluster
formation —e.g., in the
Hoyle state of 12C
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PROBING CLUSTER STRUCTURE

wy(r) = (YalA{pa_y x ¢f}Ylo(5(T - a)>
0
Q

u(r) = 3 Rou(n)ea(@nOmI {H{a—sma_s) x (pup)} ) x (Q0)} )
Q

A-particle wave function eigenstates Expand 6-function in
in symplectic basis: orthonormal harmonic
oscillator basis
ba) = > colQy(Aw)) |

Overlaps computed recursively:
(INY'(N'1') x (20)](Aw)€ [ [(Acpe) x (Q +2,0)](Aw)€)

= 1/dim(Q 0) U[(Acste)(Q 0)(Ar)(20); (Wp); (@ +20)] (N (N p)E'| [(Ackee) X (QO)(N p/)E")

Y. Suzuki, Nuc Phys A 448, 395 (1986)




EVIDENCE FOR CLUSTERING
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Evidence of cluster formation
developing for the Hoyle-like
second 0* state in 10 described
by the (8 4) irrep in the NCSpM

We can consider multiple
different partitions of clusters
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X-RAY BURST NUCLEOSYNTHESIS
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THANK YOU

XRB nucleosynthesis simulation
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From first principles
descriptions of clustering...
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...to astrophysical
simulations!




