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Introduction

• TALYS: plan to make output (even) more 
consistent 

• Some data formats: GNDS, TALYS, ENDF, 
EXFOR 

• Attempt to unify, at least, EXFOR, TALYS and 
ENDF, with a “light” format 

• Your opinion, please
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Input Physical 
parameters

Reaction 
models

projectile n
element Fe
mass 56
energy 14.0  

Optical model (ECIS) 

- Local/global OMP 
- Phenomenological 
- Semi-microscopic (JLM) 

Nuclear Structure (RIPL-3) 

- Masses 
- Discrete levels 
- Level densities 
- Resonance parameters 
- Photon strength functions 
- Optical model parameters 
- Fission barrier parameters

Direct reaction 

- Spherical OMP 
- DWBA 
- Coupled-channels 

- Rotational 
- Vibrational 

- Giant resonances 

Pre-equilibrium reactions 

- Exciton model 
- Particle hole level density 
- Kalbach systematics 

‣ Angular distribution 
‣ Cluster emission 

- γ-ray emission 

Compound reactions 

- Hauser-Feshbach 
- Width fluctuations 
- Blatt-Biedenharn ang. dis. 
- Particle, photon and fission 

transmission coeff. 

Multiple 
emission

Multiple emission 

- Hauser-Feshbach 
- Multiple preeq. exciton 
- Fission competition 
- γ-ray cascade 
- Exclusive channels 
- Recoils 
- Fission fragment de-

excitation 

Output

Output files per reaction 
channel 

- Cross sections

- Total

- Exclusive: (n,γ), (n,f), 

(n,n’), (n,2n), (n,p) etc.

- Per level

- Residual production

- Particle production

- γ-ray production


- Emission spectra

- Single-differential

- Double differential

- Recoils


- Angular distributions

- Elastic

- Per level


- Particle multiplicities

- Fission yields, neutron 

observables

- Astrophysical reaction 

rates, MACS

- …etc

Other 

- Fission fragment 
distributions 

- ‘Best’ nuclear model 
parameters optimised to 
experimental reaction data

TALYS

~ 400 keywords

- Phenomenological parameters

- Microscopic tables 
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TALYS around the World
• Around 5500 citations (web of sciences)
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Never ending question: Is the input and output interfacing still up to date?





TEFAL + TALYS

Input

gam13 y
eswitch 30.
adopt 3 1 

OutputTALYS

Input TEFAL Output

ENDF file TEFAL input file 

~ 60 keywords (all optional)


• TEFAL processes the output of TALYS, and data from other sources, into an ENDF-6 data library

TALYS output filesTALYS input file 

‘endf y’

 11023.0000 22.7920000          0          0          0          
01125 3  1
 0.0        0.0                 0          0          1       16331125 3  1
       1633          2                                            1125 3  1
 1.00000E-5 30.01000001.090516E-5 28.88378281.176413E-5 27.93758371125 3  1
1.257105E-5 27.13857751.332237E-5 26.46086031.474673E-5 25.32124481125 3  1
1.591407E-5 24.50371641.684983E-5 23.91068111.835751E-5 23.05234531125 3  1
 2.00000E-5 22.23004902.181024E-5 21.4336445 2.35281E-5 20.76452741125 3  1
2.514186E-5 20.19948982.664444E-5 19.72021662.949314E-5 18.91424921125 3  1
3.182781E-5 18.33605613.369931E-5 17.91662593.671479E-5 17.30952461125 3  1
 4.00000E-5 16.72787884.362039E-5 16.16458234.705604E-5 15.69129701125 3  1
5.028349E-5 15.29161415.328858E-5 14.95258445.898596E-5 14.38241631125 3  1
6.365529E-5 13.97335646.739828E-5 13.67660147.342935E-5 13.24703021125 3  1
 8.00000E-5 12.83542868.724079E-5 12.4367866 9.41123E-5 12.10179941125 3  1
1.005679E-4 11.81885951.065787E-4 11.57883431.179737E-4 11.17514101125 3  1
1.273126E-4 10.88546451.347988E-4 10.67528531.468603E-4 10.37100291125 3  1
 1.60000E-4 10.07939391.744821E-4 9.796840691.882251E-4 9.559341041125 3  1
2.011354E-4 9.358695902.131561E-4 9.188433632.359458E-4 8.901941581125 3  1
2.546232E-4 8.696257792.695952E-4 8.546955432.937188E-4 8.330684881125 3  1
 3.20000E-4 8.123269843.489633E-4 7.922156003.764486E-4 7.752966031125 3  1
4.022684E-4 7.609911274.263093E-4 7.488420994.718883E-4 7.283756031125 3  1
 5.09243E-4 7.13660721 5.39187E-4 7.029664965.874353E-4 6.874528761125 3  1
 6.40000E-4 6.725454556.767185E-4 6.631531297.461161E-4 6.472807891125 3  1
 8.02796E-4 6.358266288.481141E-4 6.274777049.209316E-4 6.153261151125 3  1
 .001000000 6.03600000.0010905086 5.92308619.0011763986 5.828188921125 3  1
.0012570838 5.74802770.0013322101 5.68001327.0014746442 5.565584741125 3  1
.0015913772 5.48345048 .001684952 5.42384184.0018357303 5.337512701125 3  1
 .002000000 5.25474099.0021810163 5.17451983.0023527956 5.107057261125 3  1
.0025141652 5.05003618.0026644172 5.00162729.0029492852 4.920115391125 3  1
.0031827511 4.86154670.0033699007 4.81900328.0036714583 4.757324471125 3  1
 .004000000 4.69810390.0043620318 4.64061662.0047055896 4.592189681125 3  1
.0050283281 4.55118966.0053288314 4.51632611.0058985672 4.457487391125 3  1
.0063654989 4.41508851 .006739798 4.38421641.0073429143 4.339330731125 3  1
 .008000000 4.29606921.0084589708 4.26873941.0091972669 4.228908191125 3  1
 .010000000 4.19040000.0109050782 4.15292906.0117639715 4.121243991125 3  1
.0125708168 4.09431934.0133220739 4.07134362.0147464132 4.032373621125 3  1
.0159137422 4.00411715.0168494898 3.98343622.0183572823 3.953185001125 3  1
 .020000000 3.92379338.0212105848 3.90409888.0231652286 3.875199481125 3  1
 .025300000 3.84700000 .026790941 3.83119247.0296146078 3.804404691125 3  1
.0319259991 3.78500433.0337771793 3.77081994.0367571382 3.750097951125 3  1
 .040000000 3.73000000.0436203101 3.71065148.0470558813 3.694226761125 3  1
.0502832602 3.68021721.0532882864 3.66821961 .058985643 3.647767701125 3  1
.0636549587 3.63284665.0673979492 3.62187048.0734291223 3.605720251125 3  1 



TEFAL + TALYS

Input

gam13 y
eswitch 30.
adopt 3 1 

OutputTALYS

Input TEFAL Output

ENDF file TEFAL input file 

~ 60 keywords (all optional)


• TEFAL processes the output of TALYS, and data from other sources, into an ENDF-6 data library

TALYS output filesTALYS input file 

‘endf y’

 11023.0000 22.7920000          0          0          0          
01125 3  1
 0.0        0.0                 0          0          1       16331125 3  1
       1633          2                                            1125 3  1
 1.00000E-5 30.01000001.090516E-5 28.88378281.176413E-5 27.93758371125 3  1
1.257105E-5 27.13857751.332237E-5 26.46086031.474673E-5 25.32124481125 3  1
1.591407E-5 24.50371641.684983E-5 23.91068111.835751E-5 23.05234531125 3  1
 2.00000E-5 22.23004902.181024E-5 21.4336445 2.35281E-5 20.76452741125 3  1
2.514186E-5 20.19948982.664444E-5 19.72021662.949314E-5 18.91424921125 3  1
3.182781E-5 18.33605613.369931E-5 17.91662593.671479E-5 17.30952461125 3  1
 4.00000E-5 16.72787884.362039E-5 16.16458234.705604E-5 15.69129701125 3  1
5.028349E-5 15.29161415.328858E-5 14.95258445.898596E-5 14.38241631125 3  1
6.365529E-5 13.97335646.739828E-5 13.67660147.342935E-5 13.24703021125 3  1
 8.00000E-5 12.83542868.724079E-5 12.4367866 9.41123E-5 12.10179941125 3  1
1.005679E-4 11.81885951.065787E-4 11.57883431.179737E-4 11.17514101125 3  1
1.273126E-4 10.88546451.347988E-4 10.67528531.468603E-4 10.37100291125 3  1
 1.60000E-4 10.07939391.744821E-4 9.796840691.882251E-4 9.559341041125 3  1
2.011354E-4 9.358695902.131561E-4 9.188433632.359458E-4 8.901941581125 3  1
2.546232E-4 8.696257792.695952E-4 8.546955432.937188E-4 8.330684881125 3  1
 3.20000E-4 8.123269843.489633E-4 7.922156003.764486E-4 7.752966031125 3  1
4.022684E-4 7.609911274.263093E-4 7.488420994.718883E-4 7.283756031125 3  1
 5.09243E-4 7.13660721 5.39187E-4 7.029664965.874353E-4 6.874528761125 3  1
 6.40000E-4 6.725454556.767185E-4 6.631531297.461161E-4 6.472807891125 3  1
 8.02796E-4 6.358266288.481141E-4 6.274777049.209316E-4 6.153261151125 3  1
 .001000000 6.03600000.0010905086 5.92308619.0011763986 5.828188921125 3  1
.0012570838 5.74802770.0013322101 5.68001327.0014746442 5.565584741125 3  1
.0015913772 5.48345048 .001684952 5.42384184.0018357303 5.337512701125 3  1
 .002000000 5.25474099.0021810163 5.17451983.0023527956 5.107057261125 3  1
.0025141652 5.05003618.0026644172 5.00162729.0029492852 4.920115391125 3  1
.0031827511 4.86154670.0033699007 4.81900328.0036714583 4.757324471125 3  1
 .004000000 4.69810390.0043620318 4.64061662.0047055896 4.592189681125 3  1
.0050283281 4.55118966.0053288314 4.51632611.0058985672 4.457487391125 3  1
.0063654989 4.41508851 .006739798 4.38421641.0073429143 4.339330731125 3  1
 .008000000 4.29606921.0084589708 4.26873941.0091972669 4.228908191125 3  1
 .010000000 4.19040000.0109050782 4.15292906.0117639715 4.121243991125 3  1
.0125708168 4.09431934.0133220739 4.07134362.0147464132 4.032373621125 3  1
.0159137422 4.00411715.0168494898 3.98343622.0183572823 3.953185001125 3  1
 .020000000 3.92379338.0212105848 3.90409888.0231652286 3.875199481125 3  1
 .025300000 3.84700000 .026790941 3.83119247.0296146078 3.804404691125 3  1
.0319259991 3.78500433.0337771793 3.77081994.0367571382 3.750097951125 3  1
 .040000000 3.73000000.0436203101 3.71065148.0470558813 3.694226761125 3  1
.0502832602 3.68021721.0532882864 3.66821961 .058985643 3.647767701125 3  1
.0636549587 3.63284665.0673979492 3.62187048.0734291223 3.605720251125 3  1 

TAGNDS
Other  processing software
Automated plotting
EXFOR outlier detection
Astrophysical databases
Medical isotope data
AI/ML
etc.

But also:



TEFAL + TALYS

Input

gam13 y
eswitch 30.
adopt 3 1 

OutputTALYS

Input TEFAL Output

ENDF file 
TEFAL input file 

~ 60 keywords (all optional)


• TEFAL processes the output of TALYS, and data from other sources, into an ENDF-6 data library

TALYS output filesTALYS input file 

‘endf y’

 11023.0000 22.7920000          0          0          0          
01125 3  1
 0.0        0.0                 0          0          1       16331125 3  1
       1633          2                                            1125 3  1
 1.00000E-5 30.01000001.090516E-5 28.88378281.176413E-5 27.93758371125 3  1
1.257105E-5 27.13857751.332237E-5 26.46086031.474673E-5 25.32124481125 3  1
1.591407E-5 24.50371641.684983E-5 23.91068111.835751E-5 23.05234531125 3  1
 2.00000E-5 22.23004902.181024E-5 21.4336445 2.35281E-5 20.76452741125 3  1
2.514186E-5 20.19948982.664444E-5 19.72021662.949314E-5 18.91424921125 3  1
3.182781E-5 18.33605613.369931E-5 17.91662593.671479E-5 17.30952461125 3  1
 4.00000E-5 16.72787884.362039E-5 16.16458234.705604E-5 15.69129701125 3  1
5.028349E-5 15.29161415.328858E-5 14.95258445.898596E-5 14.38241631125 3  1
6.365529E-5 13.97335646.739828E-5 13.67660147.342935E-5 13.24703021125 3  1
 8.00000E-5 12.83542868.724079E-5 12.4367866 9.41123E-5 12.10179941125 3  1
1.005679E-4 11.81885951.065787E-4 11.57883431.179737E-4 11.17514101125 3  1
1.273126E-4 10.88546451.347988E-4 10.67528531.468603E-4 10.37100291125 3  1
 1.60000E-4 10.07939391.744821E-4 9.796840691.882251E-4 9.559341041125 3  1
2.011354E-4 9.358695902.131561E-4 9.188433632.359458E-4 8.901941581125 3  1
2.546232E-4 8.696257792.695952E-4 8.546955432.937188E-4 8.330684881125 3  1
 3.20000E-4 8.123269843.489633E-4 7.922156003.764486E-4 7.752966031125 3  1
4.022684E-4 7.609911274.263093E-4 7.488420994.718883E-4 7.283756031125 3  1
 5.09243E-4 7.13660721 5.39187E-4 7.029664965.874353E-4 6.874528761125 3  1
 6.40000E-4 6.725454556.767185E-4 6.631531297.461161E-4 6.472807891125 3  1
 8.02796E-4 6.358266288.481141E-4 6.274777049.209316E-4 6.153261151125 3  1
 .001000000 6.03600000.0010905086 5.92308619.0011763986 5.828188921125 3  1
.0012570838 5.74802770.0013322101 5.68001327.0014746442 5.565584741125 3  1
.0015913772 5.48345048 .001684952 5.42384184.0018357303 5.337512701125 3  1
 .002000000 5.25474099.0021810163 5.17451983.0023527956 5.107057261125 3  1
.0025141652 5.05003618.0026644172 5.00162729.0029492852 4.920115391125 3  1
.0031827511 4.86154670.0033699007 4.81900328.0036714583 4.757324471125 3  1
 .004000000 4.69810390.0043620318 4.64061662.0047055896 4.592189681125 3  1
.0050283281 4.55118966.0053288314 4.51632611.0058985672 4.457487391125 3  1
.0063654989 4.41508851 .006739798 4.38421641.0073429143 4.339330731125 3  1
 .008000000 4.29606921.0084589708 4.26873941.0091972669 4.228908191125 3  1
 .010000000 4.19040000.0109050782 4.15292906.0117639715 4.121243991125 3  1
.0125708168 4.09431934.0133220739 4.07134362.0147464132 4.032373621125 3  1
.0159137422 4.00411715.0168494898 3.98343622.0183572823 3.953185001125 3  1
 .020000000 3.92379338.0212105848 3.90409888.0231652286 3.875199481125 3  1
 .025300000 3.84700000 .026790941 3.83119247.0296146078 3.804404691125 3  1
.0319259991 3.78500433.0337771793 3.77081994.0367571382 3.750097951125 3  1
 .040000000 3.73000000.0436203101 3.71065148.0470558813 3.694226761125 3  1
.0502832602 3.68021721.0532882864 3.66821961 .058985643 3.647767701125 3  1
.0636549587 3.63284665.0673979492 3.62187048.0734291223 3.605720251125 3  1 

Fudge

TAGNDS

Is it equal?
What info is lost via ENDF?

GNDS



GNDS
EXFOR

Current TALYS
EXFORtables

ENDF



YANDF

• Zen of Python: Explicit is better than implicit  
• Key - value approach: allow ‘easy’ parsing into JSON, YAML, 

GNDS/XML etc. 
• Not as non-descriptive as ENDF  
• Not as heavy as GNDS 
• Not as complicated and extensive as EXFOR 
• More metadata than in the current TALYS output files 
• Human-readable 
• Same schema for TALYS, EXFOR and ENDF 
• From the point of view of a nuclear physicist, not from EXFOR or 

ENDF  
• Would make ALL nuclear reaction data programmatically available 

at the same time: good for TENDL, other large data projects, AI/ML



Structure

• Almost YAML 
• Multi-level 
• Still using ‘#’ for metadata 
• A relative small number of main attributes 
• Use of defaults: if not relevant for particular 

reaction then metadata is not given 
• Consistent, clean and parsable (I hope)



‘#’ for direct use in 
various software, e.g. 
Gnuplot

Without ‘#’: YAML. 
2 space indentation per 
level

Parsing to JSON should 
be easy

All values starting in 
column 41

TALYS output file: xs000001.L02





TALYS

JENDL5.0

EXFOR
(One file per data set)



Only 5 main attributes for
nuclear reactions

TALYS: 2 more main 
attributes: ‘parameters’ 
and ‘observables’

EXFOR: All specific
metadata may follow
after the datablock

TALYS output file: xs000001.L02



TALYS output file: nnang.L00



TALYS output file: gam040096L03L02.tot



nds.iaea.org/talys



Summary/discussion points

• Main purpose is TALYS output, EXFOR and 
NDL’s taken along as a bonus. 

• TALYS output: Should I go straight to JSON? 
• TALYS output: GNDS/XML not preferred 
• Do you foresee any trouble/regret?



Thank you!


