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Outline

* Brief overview of PSF and the problem of different

measurements

e 7/4Ge: PSF and PDR

e 9Mo: y-decay from neutron unbound states

* Concluding remarks.
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Combining Data
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v-ray strength function (MeV™)

Combining Data

Lo & technology

Department:
Science and Technology
REPUBLIC OF SOUTH AFRICA

e

10° %Bpo Gk 102 L {;nl ‘”_\Ilu #’E&w“’* e
nd Oslo ., p E B 7
\Ijvlrlljhjp - ‘“ A ,L_ 10' L ‘&ﬁ*ﬁ %10 Jl
~ 107 2013 : Sp e |
N, “Are we measu rin the sa me thing? --
h (n dated | < ‘ o
s lH L . = i [ ,ﬁb
< ¢ Different rea R g
L mﬁ:ﬁ ? % £ e
C”Whgat a bo U.E no rm aL zatlo n g, N Renstrgm et al., PRC 93, 064302 (2016),

5 " 10° R 10 12 14 16

10 % AT 2§ ut “l'lj I‘.]‘S-E'F ! '§¥ pest matesgenerg}/E (MeV)
. Z(//)RShwege(ZOOB) ,
10-6 o );Vlv1 1 iy 4
i (M‘tlcal for data eval u{aym et e

) I — 10' 3! d|fferent
w0 ’ com pfg mentaty measu remgﬁ
ol .l - R Sometimes things match.

: Prgmy osonsne ey T Why the differences?

_ % . £ [MeV] e Confusing situation and
10% 2% Sray gnerésll‘-:;}%l‘le‘\‘;)‘“ 16 18 not clear why.
) science

iThemba
LABS

Natlonal Research Labotaslog' for Accelerator



4Ge: measurements

74Ge: study nucleus in a series of measurements
» Use different beams on 7“Ge to populate states: p (LBNL), “He (iTL), 3He (UiO), vy (ELBE)

* Independent analyses performed. E.
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74Ge(a,a’): One Step
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Many transitions reported by Jung et al., Nucl. Phys. A 584, 103 (1995) and Massarczyk et al.,
PRC 92, 044309 (2015).
What is the nature of high-lying states? Coulomb or nuclear excitations?
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Characterization of States
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596-keV I=2 transition, 0.1 4.55 MeV: n and p transition densities in phase

E=7.05 MeV

compared to | = 1 transitions =455 MeV

from known 2690 and 3648-
keV transitions and collection
of states 6.5 <Ex < 8 MeV. x 7.05 MeV: n and p transition densities in phase
Dashed curves = theoretical = inside nucleus while surface region has

angular distributions . el I T I contribution only from n, a behaviour typical of a
o 3 6 9 0 3 6 9 12 pyemydipole state.

inside and at nuclear surface. Isoscalar transition
density has pattern typical with a node close to
nuclear surface.

(a,0’) = natural-parity states
- E1 transitions from states

populated in nuclear interaction.
Negi et al., PRC 94, 024332 (2016).
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Comparison of (y,y’) and (o, a’) Results
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3-5MeV strong IS weak IV.
5-8MeV weak IS strong IV.

At 6 to 9 MeV split into IS-IV
mixed states at low energies
and relatively pure IV states at
higher energies.

7 MeV peak exists and exhibits PDR characteristics.

do/ dQ)[mb/sr]

o]

ezfm']

-~

B(E1)[10~

0.8

0.4

0.2

0.0

0.6

124 R
Sn(ov,a’7y)

(a)

S

124 .
sSn(y.y')

(b

I R |} I | ppRt 4l
EIIU_{ [SER S d%., FRLC 1LU

un
N
=
(@]
w
»
P
H
2

6 ’

Energy [MeV]

Typical for PDR: 1) IS-IV mixed
states at low energies 2)
relatively pure IV states at
higher energies.

Combination of several approaches provides more complete picture
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Energy in AE

»>Mo: y-decay from neutron unbound states

Spin dependence on gamma and neutron widths near Sn.
%Mo(d,p)*>Mo at 11 MeV

EnergyinE
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MW et al, PRC 93, 024303 (2016).
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>>Mo: Spin Dependence at S,
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Spin dependence of gamma and neutron emission probabilities.
* Angular momentum barrier has significant effect.

* Low-energy structure of A-1 nucleus important.

*  “Memory” exists between S and low-lying states (low multiplicity 3-4 Sheets et al. PRCC 76, 064317 (2007)).
* Can determine low-lying spins with this feature - new spin determination method.

* It also provides insight into correction of low-energy (y,n) data.

MW et al, PRC 93, 024303 (2016).
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Conclusions

I.  Challenges remain when comparing different data.
li. Reaction and analysis dependence of results?

lii. Challenges to the evaluation of different data.

iv. 74Ge and %Mo isotopes with many independent results.

V. Need to identify more cases to co-ordinate specific
measurements to completely understand the PSF.
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