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e Experimental difficulties
e Motivation: a-induced reactions on 1%8Yb
e Activation method
e EXperimental results:
— 168Yb(a,n) - Cologne clover setup

— 168Y]y(q,y) — LEPS @ ATOMKI

e Summary
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Experimental difficulties for p-process studies

number of reactions too large to measure all of them (= 20.000)
many reactions on radioactive nuclei not easily accessible
measurement inside Gamow window often below Coulomb barrier
= small cross sections > c=pub
e.g. for 1%8Yb(a,y): Egamow = 8 — 11 MeV << E

= 24 MeV

coul
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calculations with Hauser-Feshbach
statistical model necessary

to calculate reaction rates, if no
experimental data is available

 to extrapolate the data towards
smaller energies, if experimental
data is available above the
Gamow window
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Experimental difficulties for p-process studies

number of reactions too large to measure all of them (= 20.000)

many reactions on radioactive nuclei not easily accessible

measurement inside Gamow window often below Coulomb barrier
= small cross sections > c=pub

e.g. for 1%8Yb(a,y): Egamow = 8 — 11 MeV << E_ , = 24 MeV

i

calculations with Hauser-Feshbach
statistical model necessary improvement of nuclear models to
calculate reaction rates

* to calculate reaction rates, if no

experimental data is available * nuclear masses
* properties of excited states
 to extrapolate the data towards * nuclear level densities
smaller energies, if experimental » y-strength functions
data is available above the « optical model potentials (OMP)

Gamow window
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o-induced reactions on 168Yb

e Motivation: branching point in y-process reaction flow
predicted at 172Hf

170Hf 171Hf 172Hf 173Hf
h

(v.n)

169Lu 170Lu 171Lu 172Lu 173Lu

T. Rauscher, Phys. Rev. C 73 (2006) 015804
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o-induced reactions on 168Yb

e Motivation: branching point in y-process reaction flow

predicted at 172Hf

e stellar effects smaller
for inverse reaction

e weak & low-energy
y-ray transitions for (a,y)

169Yb 170Yb 171¥p 172Yb

T. Rauscher, Phys. Rev. C 73 (2006) 015804

170Hf 171Hf 172Hf 173Hf
(oY)

169Lu 170 171Lu 172Lu 173Lu
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o-induced reactions on 168Yb

e Motivation: branching point in y-process reaction flow

predicted at 172Hf

e stellar effects smaller
for inverse reaction

e weak & low-energy
y-ray transitions for (a,y)

169Yb 170Yb 171Yb 172Yb

T. Rauscher, Phys. Rev. C 73 (2006) 015804

170H4f 171Hf 172Hf 173Hf
(a,n) =g

P (a,y)

171Lu 172Lu 173Lu

169 y 170
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o-induced reactions on 168Yb

e Motivation: branching point in y-process reaction flow
predicted at 172Hf

ldea:
170Hf 171Hf 172Hf 173Hf 174Hf
(a,n)i—/ () . measure cross section for
(a,n) and (a.,y) reaction

169 y 170

171Lu 172Lu 173Lu @
169y Improve nuclear models for
improve "2Hf(y,a)1%8Yb

HF calculations
T. Rauscher, Phys. Rev. C 73 (2006) 015804 stellar reaction rate
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o-induced reactions on 168Yb
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168YDb(a,X) — Sensitivity studies
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Activation method

1. irradiation of stable targets at accelerator facility

PTB Braunschweig

Beam current:
600 nA for 168YDp
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Activation method

1. irradiation of stable targets at accelerator facility

PTB Braunschweig

Beam current:
600 nA for 168YDp

' Cologne clover setup

Talk by P. Scholz
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Activation measurement of °8Yb(a,n)

E, = 15.1 MeV / counting period 23 h 168Yh(¢,n)
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Measured at Cologne clover setup

171Hf
935 keV
y 835 keV
171
Ty 168 keV
840 keV
l 95 keV
=~ 5 ms

g.s.
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Activation measurement of °8Yb(a,y)

E, = 15.1 MeV / counting period 14 d

168
measured with LEPS @ ATOMK] Yb(a,y)
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168YDh(a,n) - Results

FE
1 168y (om) T H _5
H
_ FEd
= i i
g -
O HH
001 | ™ ;
- | | | | E)I(perimel:nt i 1
12.5 13 13.5 14 14.5 15
Ec.m. [MeV]

L. Netterdon et al., submitted to Nucl. Phys. A (2013)
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168YDh(a,n) - Results
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168YDh(a,n) - Results
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168YDh(a,y) - Results
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168YDh(a,y) - Results
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168YDh(a,y) - Results
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e measured cross sections of a-induced reactions on 168YDh
— 188¥Ybh(a,n) - Cologne clover setup
— 168Yb(a,y) - LEPS @ ATOMKI

e good agreement with theoretical calculations using modified
Sauerwein / Rauscher a-OMP

e Mmeasurement below neutron emission threshold to draw
unambiguous conclusions
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168YDh(a,x) — Modification of SR a-OMP
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189Tm(a,x) — Modification of SR a-OMP
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Experimental situation

published experimental data within the

Gamow window?*;

32 (p,y) reactions
12 (a,y) reactions
18 (a,n) reactions

Bi (Z=83) ==

187Re(a,n)

- 3 168Yb(OL,'Y),

168Yh(cr,n)13]

“Ge(p,y)?

141Pr(at,n)

Ga (Z=31)

*according to Kadonis, http://www.kadonis.org (august 2012)
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