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1. Resolution of Identity in Complex Scaling Method
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Separation of resonant states from continuum states
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Complex scaling method
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Fig. 1. The employed potential with its low-lying 0% (solid lines) and 1~ (dashed lines) states.
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Fig. 2. The eigenvalue distribution on the
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Fig. 3. The eigenvalue distribution on the
complex energy plane for 1~ obtained using
the complex scaling method.

complex energy plane for 0% obtained using
the complex scaling method.
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Contributions from B.S. and R.S. to the Sum rule value




Resolution of Identity in Complex Scaling Method
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2. Strength Functions and Coulomb Breakup Reaction

o Strength function
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o Response function and Green's function
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Comparison to RIKEN New data (Nakamura et PRL 96, 252502 (2006) ).
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We can see a good agreement.
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3. Continuum Level Density
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Continuum Level Density: A( E ) — p( E ) — 0, ( E )
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in the complex scaled basis
function method
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Phase shift of 8Be=a+a calculated with discretized app.
Base+CSM: 30 Gaussian basis and =20 deg.
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3 a Orthogonality Condition Model (OCM)
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Results of applications of CSM and ACCC+CSM to
30.0CM —Energy levels Ex< 15 MeV—

Present result Experimental data
15 — g: JT | E, r E, r
4 0 | =729 - —T7.2747 -

27 | —2.98 — —2.8358 £ 0.0003 —
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0F | 0.76 24x10-% 0.37954+0.0002 (85£1.0)x 105
0F | 1.66 1.48 28+0.3 2.7+ 03
25 | 2.28 1.1 26403 1.0+0.3
0F | 4.58 1.1
24 | 5.14 1.9 3.885 +0.50 0.43+0.08!
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Continuum Level Density of 3 « system

[Ref.] S.Shlomo, NPA 539 (1992) 17.
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Continuum Level Density of 0+ states
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dB(E2; 2*,— 0%)/dE [e*fm*/MeV]

E2 transition strength: 2, to 0" (6=12 deg.; No scal. for 2,")
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E2 transition strength: 21+ to 07 (6=12 deg.; No scal. for 21+)

I ()Jf2

Total

1

159 2 25 3 35 4 45 5 355

E, [MeV]

Total

[2+)
0 +

2+

5 g /EZ

O+




S. Summary and conclusion

* It 1s shown that resonant states play an important role in
the continuum phenomena.

* The resolution of i1dentity in the complex scaling method
1s presented to treat the resonant states in the same way as
bound states.

* The complex scaling method 1s shown to describe not
only resonant states but also continuum states on the
rotated branch cuts.

* We presented several applications of the extended
resolution of 1dentity in the complex scaling method; sum
rule, strength function and continuum level density.
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