NTSE-2016

S-matrix Method for
Extrapolation of the Results of
No-Core Shell Model Calculations

A. M. Shirokov, V. A. Kulikov, A. I. Mazur, J. P. Vary

Skobeltsyn Institute of Nuclear Physics
Lomonosov Moscow State University
2016



e There are extrapolation methods based on the
phenomenological properties of the
calculations results

e We suggest a new extrapolation method
based on HORSE (it uses an analytical
properties of the S-matrix)
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HORSE formalism
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HORSE formalism

Cz(v_,)L(Ez):e—zfpm) K+, [ KoK |k, =K, |[ (6, —y)" +k
C\1(E;) K, —K, )\ kK, -k, \ k, +K, (K, +y) +k

K ~E

E,=E,(N__,hQ)

max ?



Extrapolation formulae
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S-matrix formalism
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Extrapolation formulae
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Model problem

e We are testing the method in case of Woods-
Saxon potential:

_ v, (el V.
l+expl(r—R,)/a,] rdrl+expl(r—R)/a,]
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E (MeV)
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rms (MeV) D (MeV)¥2 F(MeV)32 E(MeV)
Energy -7.012
1+1 param | -6.96 0.06 0.73
1+2 param -7.010 0.008 0.18 15.7
2+1 param | -7.002 0.012 0.68 0.01
3 param -7.025 0.11
(S.Coon)
- Ny,®lopredicton
6-10  full
1+1 param | -7.002 0.1 0.16 0.69
1+2 param -7.013 | 0.005 0.008 0.18 15.6
2+1 param  -6.997 | 0.009 | 0.01 0.68 0.01
3 param -6.98 | 0.008 0.01
(S.Coon)
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Results for excited state
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1+1 param | -35.761 |0.01 0.92

1+2 param | -35.758 0.01 1.13 20.1

2+1 param |-35.757 | 0.01 0.62 0.01
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1+1 param | -3.08 0.14 1.1

1+2 param  -2.98 0.17 1.92 33

2+1 param | -3.25 0.06 1.1 0.05

S.Coon -3.22 0.04




Conclusions

e We suggest a new method for extrapolations
of calculations in oscillator basis.

e |t provides adequate binding energies
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Thank you for attention!



