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Karlsruhe?

Astrophysics?

Nucleosynthesis?

En~1 eV – 200 keV
T~ MK - GK
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www.nuclear-astrophysics.fzk.de/kadonis

www.kadonis.org

hosted by

New web address & server location
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Pioneering work: 1971
B.J. Allen, R.L. Macklin, J.H. Gibbons, 

Adv. Nucl. Phys. 4 (1971) 205

� Review of the role of neutron capture reactions in the nucleosynthesis 
of heavy elements 

• Collection of recommended MACS at kT= 30 keV

• Range: C - Pu

• Semi-empirical estimates for isotopes without exp. MACS

History of stellar neutron capture compilations
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Z.Y. Bao and F. Käppeler, ADNDT 36 (1987) 411

� Collection of recommended MACS at kT= 30 keV for s-process studies:

• (n,γ) for isotopes between 12C and 209Bi

• (n,p) and (n,α) reactions between 33S and 59Ni

• (n,γ) and (n,f) of long-lived actinides

The 1st Bao Compilation (1987)
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Astrophys. Journ. Suppl. 80 (1992) 403

Follow-up compilation:

� Collection of recommended MACS at kT= 30 keV for big bang and s-
process studies

� Range: 1H – 209Bi

Z.Y. Bao, H. Beer, F. Käppeler, F. Voss, K. Wisshak, and T. Rauscher, 
ADNDT 76 (2000) 1

The 2nd Bao Compilation (2000)
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ADNDT 76 (2000) 1

In collaboration with T. Rauscher (Uni Basel, NON-SMOKER):

� Semi-empirical estimates for isotopes without experimental MACS 
(norm. xs from NON-SMOKER accounting for known systematic 
defienciencies in the nuclear input of the calculation)

� Tabulated stellar enhancement factors

� Tabulated MACS vs. kT (5 keV≤ kT≤ 100 keV)

The 2nd Bao Compilation (2000)



28.-30.04.2009 I. Dillmann - Fast Neutron Workshop Geel 9

Technische Universität München

Online library of cross sections relevant for 
Big Bang, s-process and p-process studies

PART 1:

Update of Bao et al. compilation (2000) 

ONLINE SINCE 

APRIL 2005

big bang, 

s pro
cess

(n,γ), [(n,p), (n,α)]
kT= 5-100 keV

p process

PART 2:

Experimental p-process database

UNDER 

CONSTRUCTION

(p,γ), (p,n), (p,α), (α,γ), 

(α,n), (n,γ) and inverse
within Gamow window

www.kadonis.org

I. Dillmann, M. Heil, F. Käppeler, 
R. Plag, T. Rauscher, and F.-K. 
Thielemann, AIP Conference 
Proc. 819, 123 (2006)
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www.kadonis.org

355 datasets

between 1H and 210Po 

89 (25%) only theoretical

KADoNiS v0.0: April 2005

(= Bao et al. 2000)

KADoNiS v0.1: Jan. 2006

KADoNiS v0.2: Jan. 2007
���� 38 updated exp. MACS

���� 14 new exp. MACS

75 (21%) only theoretical

KADoNiS v1.0: 2010

(ADNDT paper version)

KADoNiS v0.3: June 2009
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available isotopes
References

Recommended values

KADoNiS Datasheet
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Quick links to other isotopesMACS30 vs. N

KADoNiS Datasheet
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Comparison Bao 2000- KADoNiS v0.3

strong impact on
weak s-process
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Why does astrophysics need reliable
cross sections?
� reduce uncertainty from nuclear physics input to reveal model-
dependent uncertainties

high precision: e.g. by recent TOF measurements (1-3% reasonable)
high accuracy: verify results with independent methods, e.g. 
activation technique (eliminates systematic errors)

ideal 
case

realistic 
case

reliable=

accurate
&

precise
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