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50Fe |n stars

» \Weak s-process component
* During C-shell burning in massive stars
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Production and Destruction of OFe
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OFe(n,y)
OFe - sample

7.8 101> atoms °°Fe (0.78 pg) (t,, = 1.5(3) Ma)

Retrieved from proton-irradiated copper beam
stop (PSI)

carrier: "atfFe, C
active impurities:

- Fe (ty, = 2.7Y)
— %0Co (ingrowth)
6 mm diameter

activation only (presently) feasible method
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Activation Method [REE

OFe(n,y)%'Fe reaction
detected via
°IFe(B)%1Co decay
(t;,,=6.0 min)

Determination of
neutron flux via

197Au (n ’y)198Au

Neutron source:
Li(p,n)’Be

%0Fe sample irradiated 40 times for 15 min,
then activity counted for 10 min
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OFe(n,y)

Neutron spectrum

—— ¥ simulated spectrum
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Maxwell kT=25 keV
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Quasi-Maxwellian KT = 25 keV
averaged distribution: E = 110 keV
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OFe(n,y)

y-detection

2 Ge-Clovers, face to face

Efficiency @ 1115 keV:

single crystal:

Cot = 11 %

€peak  — 1.1%
addback:

Epeak 15 %
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“Fe(n,y)
°lFe decay

6 min
%1Fe
1325
298
1205 38 % y-rays used for %1Fe detection:
1205 _
1027 l 1205 keV (single)
298 & 1027 keV (coincidence)
1027
—v
61CO
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COUNTS (per keV)

800

600

OFe(n,y)

Single spectra

———- 8x single crystal
calorimeter mode
_______ Multiplicity 1 only
—--—-  Multiplicity 2 only
background, M1
60Co decay (1173.2 keV)

61Fe decay (1205.1 keV)
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Coincidences: 298 & 1027 keV

- almost no background
- significantly reduced counts

61F¢ Sample background only

1333 keV
(GOCO)
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OFe(n,y)

e 10.2 (2.9%9) (1.4 mb for experimental
spectrum

o Extrapolation to Maxwellian spectra
necessarily based on theoretical energy
dependence
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The Frankfurt neutron source at the Stern-Gerlach-Zentrum (FRANZ)

I f= 250kH=z

Design by Prof. Ratzinger,
Prof. Schempp, O. Meusel
and P. C. Chau
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>Fe(n,y)

Double neutron capture

» produce the sample “on the fly”
e 1012 n/s/cm? @ 25 keV ~ 5 103 n/cm3
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SFe(n,y)

>Fe(n,y) at FRANZ (t,,=45 d)

e activate >8Fe, wait for 2"d neutron capture

e measure 0Fe/*8Fe ratio via AMS
10!2 neutrons/s/cm?

[
<
R
l||l|l|'|

[

<

N O
L] Illll

N =

_______ 108 x %Fe/*%Fe ratio
60Fe/8Fe ratio

_.
<
~]

ABUNDANCE RELATIVE TO **Fe
)
h o

_
<
oo

O 10 20 30 40 50 60 70 80 90 100
ACTIVATION TIME (d)

René Reifarth (GSI, Goethe Universitat Frankfurt)



* Neutron capture cross section of °Fe
measured

« Determining uncertainty from half-life

 Direct measurement of >°Fe(n,y) on the
horizon
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