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» Gamma strength function covering PDR and GDR

» Test of Brink-Axel hypothesis
» Network reaction calculations in astrophysics

» Level densities in the GDR region
» Test of level density models over a large energy range
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» Pygmy Dipole Resonance (PDR)
» Oscillation of neutron skin against core
» Giant Dipole Resonance (GDR)
» Oscillation of neutrons against protons
6 July 2018 | TU Darmstadt | Institut fir Kernphysik | AG von Neumann-Cosel | SFB-Workshop 2018 | Project B04 | Sergej Bassauer | 4




Dipole Polarisability

4 TECHNISCHE
UNIVERSITAT
DARMSTADT

» Static dipole polarisability

__he oaps(Ex) 8T S B(E1)(Ex)
- 2m2e? E2 9 Ex

b [fm®/e?]

6 July 2018 | TU Darmstadt | Institut fir Kernphysik | AG von Neumann-Cosel | SFB-Workshop 2018 | Project B04 | Sergej Bassauer | 5



Dipole Polarisability

TECHNISCHE
UNIVERSITAT
DARMSTADT

» Static dipole polarisability

__fe_ s~ om(B) _ 87 o BIEN(EY
" 2n2e? E2 " 9

ap

» «p is a measure of neutron skin

6 July 2018 | TU Darmstadt | Institut fiir Kernphysik | AG von Neumann-Cosel | SFB-Workshop 2018 | Project BO4 | Sergej Bassauer | 5



Dipole Polarisability

4 TECHNISCHE
UNIVERSITAT
DARMSTADT

» Static dipole polarisability
he <~ oaes(EY) 87 <~ B(E1)(Ey)

3 2
Qp = = fm°/e
sl B 9 g m/e]
» ap is a measure of neutron skin @ 22— ' '
» P.G. Reinhard, W. Nazarewicz, éﬂ il |
PRC 81 (2010) 051303 3
2 0t .
N
5
£ 19t .
o
o
2 s , . . ‘
0.12 0.14 0.16 0.18 0.20
R, - R, (fm)

6 July 2018 | TU Darmstadt | Institut fir Kernphysik | AG von Neumann-Cosel | SFB-Workshop 2018 | Project B04 | Sergej Bassauer | 5



TECHNISCHE
UNIVERSITAT
DARMSTADT

Dipole Polarisability

» Static dipole polarisability

o he Uabs(Ex) _ 8_7T Z B(E1)(Ex) [fm3/82}

" 2r2e2 E2 9

» «p is a measure of neutron skin

» P.G. Reinhard, W. Nazarewicz,
PRC 81 (2010) 051303

» PDR strength related to neutron skin

6 July 2018 | TU Darmstadt | Institut fiir Kernphysik | AG von Neumann-Cosel | SFB-Workshop 2018 | Project BO4 | Sergej Bassauer | 5



Dipole Polarisability

4 TECHNISCHE
UNIVERSITAT
DARMSTADT

» Static dipole polarisability

_ ke Tabs(Ex) _ 87 <~ B(E1)(Ex)
- 272¢? E2 9 E,

[fm®/e?]

A
106 110 114 118 120 124 128 132
T FTTTTTI
Sn Isotopes (Z=50)

A FSUGold
—— Linear Fit

ap

)

» «p is a measure of neutron skin
» P.G. Reinhard, W. Nazarewicz,
PRC 81 (2010) 051303
» PDR strength related to neutron skin
» J. Piekarewicz, PRC 73 (2006) 044325

o

IS

UL R L A LY R R

Y

m, (PDR)/m,(GDR) [%]
o e

IT1 SETYATY FRUTERA INRTATY SRTRATI RNUTINI

v b b b b Bee o 3
000 005 010 0.15 020 025 0.30

R R (fm)

6 July 2018 | TU Darmstadt | Institut fir Kernphysik | AG von Neumann-Cosel | SFB-Workshop 2018 | Project B04 | Sergej Bassauer | 5



Why Tin Isotope Chain?

TECHNISCHE
UNIVERSITAT
DARMSTADT
12150 1235n 13250
27.03H 1202D 3975s
B-:100.00% B-:100.00% B-:100.00%

6 July 2018 | TU Darmstadt | Institut fiir Kernphysik | AG von Neumann-Cosel | SFB-Workshop 2018 | Project BO4 | Sergej Bassauer | 6



Why Tin Isotope Chain?

TECHNISCHE
UNIVERSITAT
DARMSTADT

12150 1235n 13250
27.03H 1202D 3975s
B-:100.00% B-:100.00% B-:100.00%

» Wide mass range with little change of the underlying structure

6 July 2018 | TU Darmstadt | Institut fiir Kernphysik | AG von Neumann-Cosel | SFB-Workshop 2018 | Project BO4 | Sergej Bassauer | 6



Why Tin Isotope Chain?

4 TECHNISCHE
UNIVERSITAT
DARMSTADT

» Wide mass range with little change of the underlying structure
» Experiment: Data available in stable and unstable isotopes
NRF: ”ZSn, 1168n, 1208n, 124g

Coulomb dissociation: '24~1%gn

Alpha scattering: 127 328n

Proton scattering: '2°Sn, ''28n, "'*Sn, ®Sn, "'®Sn, '22Sn, 2SN

vy vy VY

6 July 2018 | TU Darmstadt | Institut fiir Kernphysik | AG von Neumann-Cosel | SFB-Workshop 2018 | Project BO4 | Sergej Bassauer | 6



|
Why Tin Isotope Chain?

TECHNISCHE
UNIVERSITAT
DARMSTADT

» Wide mass range with little change of the underlying structure
» Experiment: Data available in stable and unstable isotopes
NRF: 1128n, 1168n, 'ZOSn, 124gp

Coulomb dissociation: '24~'%2gn

Alpha scattering: ''2~'%23n

Proton scattering: '2°Sn, ''28n, ''*Sn, '®sn, ''8sn, 228N, 2SN

v

vyvYyy

6 July 2018 | TU Darmstadt | Institut fiir Kernphysik | AG von Neumann-Cosel | SFB-Workshop 2018 | Project BO4 | Sergej Bassauer | 6



|
Why Tin Isotope Chain?

4 TECHNISCHE
UNIVERSITAT
DARMSTADT

» Wide mass range with little change of the underlying structure
» Experiment: Data available in stable and unstable isotopes
NRF: 1128n, 1168n, '2OSn, 124gp

Coulomb dissociation: '24~'%2gn

Alpha scattering: ''2~'%23n

Proton scattering: '2°Sn, ''28n, ''*Sn, '®sn, ''8sn, 228N, 2SN

» Theory: Many calculations for PDR available
N. Tsoneva et al., NPA 731 (2004); PRC 77 (2008)

N. Paar et al., PLB 606 (2005)

J. Piekarewicz, PRC 73 (2006)

S. Kamerdizhiev, S.F. Kovaloo, PAN 65 (2006)

J. Terasaki, J. Engel, PRC 74 (2006)

» E. Litvinova et al., PLB 647 (2007); PRC 78 (2008)
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