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E1-Response of spherical even-even nucleus
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Principle of Nuclear Resonance Fluorescencel

UNIVERSITAT
DARMSTADT
T
A | AR Y 1
L ' Mo Tol'y/T
: | v\
\ .
I : X Fon/F
| NRY
v : | AW | I J?'r
3’ | 2 / [
: ch Fo/r // \ I
I / $y +
LY £ 27 0t

1) U. Kneissl, N. Pietralla, A. Zilges, J. Phys G: Nucl. Part. Phys. 32 (2006) R217
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NRF @ DHIPS
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E1-Strength Distribution — °*Mo
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Comparison with QPM
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wave function includes one-,
two-, and three-phonon
configurations

219 1- states up to 8 MeV

5to 8 MeV: 106 X 103 e2fm?

with sensitivity limit:
66 1- states
91 X 103 e2fm?

/8 1" states up to 8 MeV

5to 8 MeV: 84(8) x 103 e?fm?

05/27/2013 | Christopher Romig | Technische Universitat Darmstadt | AG Pietralla



TECHNISCHE
UNIVERSITAT
DARMSTADT

Outline

Nuclear Resonance Fluorescence
with B trahlung

NRF with Q
Pho

rgetic bsorption

Low-Lying Dipole Strength

05/27/2013 | Christopher Romig | Technische Universitat Darmstadt | AG Pietralla 8



TECHNISCHE
UNIVERSITAT
DARMSTADT

NRF @ HI©S
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%“Mo @ HI©S — Mean Cross Sections g2 v
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%Mo @ HI©S — Mean Branching Ratio to GS
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DICEBOX — Input for %Mo A Universimar
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<> level density: back-shifted Fermi gas model (a = 10.28 MeV-i; E; = 0.73 MeV)

< photo-strength function: Lorentz parameterization for cross section (E1: fit to
(©, n) data)
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< photon flux distribution: from Duke measurements + 100 keV wide bins with
constant flux
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%Mo @ HI©S — Mean Branching Ratio to GS
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Investigation of Individual States
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Absorption Lines

< atomic attenuation
i <> several processes
- < contributes at each energy
—— bremsstrahlung w/ absorber <» independent of T,
== bremsstrahlung w/o absorber
Energy (a.u.) i P .
Ywin, oy
: o !
T <» resonant absorption . . o
b ' /M/Vt/ “
"1, 4 <~ only at resonance energies o g
‘" <» depends on T, o, %
q >N
9 »S
Iy e E — Ep o7
g4 < I'y-exp X A
%»

05/27/2013 | Christopher Romig | Technische Universitat Darmstadt | AG Pietralla 18



TECHNISCHE
UNIVERSITAT
DARMSTADT

Principle of Measurement and Self Absorption?
1 F. R. Metzger, Prog. in Nucl. Phys. 7 (1959) 53

' el
scatterer

)
.

calibration calibration
target target

—

InN

/self absorption: \

decrease of decays in scatterer
because of resonant absorption

= bremsstrahlung w/ absorber
= bremsstrahlung w/o absorber

— SCatterer
=== calibrator

Counts
=

'\:

Energy (a.u.) B

05/27/2013 | Christopher Romig | Technische Universitat Darmstadt | AG Pietralla 19




Determination of Ground-State Transition Width
and Branching Ratio to the Ground State
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Measurement on 14%Ce
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Results for 149Ce
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