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THE OSLO METHOD



The quasi-continuum region
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Simultaneous extraction of the functional form of the level
density and y strength function
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The Oslo method step-by-step

Run experiment and obtain particle-y coincidences
Unfold spectra with detector respons
Extract first-generation matrix

Extract level density and gamma strength
functional forms from first-generation matrix

. Normalize results to other data



From total to primary y-ray matrix
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Primary y-ray matrix

Level density
P(Ey)
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Multiplicative factors
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Normalization:

We have infinitely many functions that reproduce the first generation
matrix?:

p(E; — Ey) Aexp|a(E; — Ey)| p(E; — Ey),
I (Ey) = Bexp(QEy,) T (Ey).

When available, we find the constants A and a by reproducing the level
density at the neutron separation energy. We assume the following
spin distribution?:
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exp [—(I+ 1/2)2/20'2]

1) A. Schiller et al, NIM A 447, 498 (2000
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Example: 13Sn
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Normalization cont.
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Normalization cont.
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Finally, we assume dipole transitions to dominate:

f(E,) = T(E,)/2mE}



EXPERIMENTAL SETUP AT OSLO
CYCLOTRON LABORATORY



The infrastructure at the Oslo Cyclotron Laboratory

CACTUS/SiRi
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Backwards:
U = 40° — 54°
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Facts:

25 Nal(TI) scintillators
full-energy peak efficiency
of 15% at 1.3 MeV

(2 LaBr, scintillators)
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Newest addition: Fission-fragment detector (NIFF)

NIFF is a PPAC detector.

The active area of NIFF covers about
60% of the forward hemisphere.

Detection efficiency higher than 90 %.
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I.C. Tornyi et al. / Nuclear Instruments and Methods in Physics Research A 738 (2014) 6-12

5th Workshop on Nuclear Level Density and
Gamma Strength

18




Newest addition: Fission-fragment detector
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SOME RECENT RESULTS FROM OCL
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Level densities are well described by the constant
temperature model

Table 1. Parameters to describe the level density.

Reaction S, Tor E, p(Sr)
(MeV) (MeV) (MeV) (10°MeV 1)
(p,p")*°Ti 9.530 1.55 -2.33 0.0014(7)
(d, p)*°Ti 13.189  1.70 -2.07 0.0047(10)
(p, )Y 11.478  1.00 0.48 0.060(20) 1 E — Ey
(d, p)°°Y 6.857  1.00  -1.38  0.0038(8) [P(E) = 7P ——
(°*He,a)''°Sn 9.563  0.76 -0.03 0.40(20)
(°He,’He’)''"Sn | 6.944  0.67 -0.40 0.091(27)
(*He,a)'**Dy 6.271 0.59 -1.55 0.96(12)
(°He,’He’)'* Dy | 7.658 0.60 -0.66 1.74(21)
(d, p)***Np 5.488  0.41 -1.35 43.0(78)
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Pygmy resonance and low-energy enhancement in the y -ray
strength functions of Pd isotopes
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Pygmy resonance and low-energy enhancement in the y -ray
strength functions of Pd isotopes
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Shell-gap-reduced level densities in 32°0Y
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Shell-gap-reduced level densities in 32°0Y
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Pairing  .f—=
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92|V|O
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92Mo: Motivation

e N =50 shell closure effects

e Astrophysical production and destruction of
92|V|O



92Mo: Motivation

e N =50 shell closure effects

* Astrophysical production and destruction of
QZMO



Input used to normalize the NLD

e Systematics for the Mo-isotopes
e Systematics for N=50 isotopes
* Microscopic calculations from GHK 08



Preliminary results: NLD for ®*?Mo
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Estimating GO from systematics

90 92 a4 96 98 100 102
Mass number

Spin distribution from microscopic calculations of GHKOS8
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Preliminary results: GSF for *2Mo

y-ray strength function (MeV'3)
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QUESTIONS?
THANKS FOR YOUR ATTENTION.



