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Dipole-excitation modes in atomic nuclei

580, 012052 (2015)
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YB(E1) T strength in the A=140 mass region
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Nuclear Resonance Fluorescence (y,v')

= Pure EM interaction
Ex i i Ui = Multipolarity selectivity
Y (mainly E1, M1, E2)
y I = High amount of target mass
. needed (~g)

| A | ¥ » Model-independent
determination of:
y Y y Y  Excitation energies E,
« Spin quantum numbersJ
« Parity quantum numbers
» Photoabsorption

cross sections o,

 Transition strengths
(e.g, B(E1) 1)
Y Y y

. . A 0 °
elastic inelastic e

For more details: A. Zilges, D. Balabanski, J. Isaak, and N. Pietralla, Prog. Part. Nucl. Phys. 122 (2022) 103903
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Photon source: bremsstrahlung @yELBE, HZDR

1 o >ﬂ rget
e (MeV) Y (MeV)
ectons remsstrahlung = Beam energy up to 20 MeV
z z = 4 HPGe detectors, two at 90° and two at 127°
E ‘ E detectors
o —" + Simultaneous analysis of a large

excitation energy range in one experiment
+ Straightforward usage of calibration target possible
— High background

— Feeding contributions
— Difficult distinction elastic/inelastic transition

— Determination of multipolarity &
absolute energy-integrated cross sections

For more details: R. Schwengner et al., NIM A 555 (2005) 211
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Dipole strength along Neodymium chain & '#4Ce

400 F | | | | | | | | =

300 L 142Nd S, =9.8MeV N/Z=1.37 S Volporal _

200 - Nucl. Phys. A 779 (2006) 1

100 ‘ —
| ” | | L4 I II |‘J I“II II |

150 144ng  Sp=7.8MeV N/Z =140 i

— 10() B —

> 50 r _

L,

2150 | 146N Sn=7.6MeV N/Z =143 over,
100 - private communication —
50 ~

Lowak Lol i 1 wslides b g a ,
150 I 42ce  S,=72MeV N/Z=145 e T
100 B private com,munication ]
50 -
| ol s w| |

3500 4000 4500 5000 5500 6000 6500 7000 7500 8000
Energy [keV]

SN - WA CAl I WUV [\Yhe i @e]lelalsll Dipole response of the N=84 isotones '4°Ce and '#*Nd



Dipole strength fragmentation
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Photon source: Laser Compton Backscattering @ HlyS

laser (eV) .~
”

”
”

e collimator . .
—_— = Linearly-polarized beam

1_’_________________----———————>|] target
e (GeV) \ - Y (MeV)
y « 2Bbeam g0y — 40

photons Epeam

detectors
= Beam detector

Energy

Intensity

+ No feeding contributions

+ Nearly no background

+ Easy distinction elastic/inelastic transition
+ Parity quantum number assignment

— Calibration target cannot easily be used

= Parity determination & average
quantities, e.g., absolute photoabsorption
Cross sections

¥« FEL mirror

H. R. Weller et al., Prog. Part. Nucl. Phys. 62 (2009) 257
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Average Cross sections
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Average Cross sections
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144N d: elastic cross sections
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144N d: elastic + inelastic cross sections
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144Nd: absolute photoabsorption cross sections
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142Ce: elastic + inelastic cross sections
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142Ce: elastic + inelastic cross sections
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Summary & Outlook
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