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Foreword

including neutron and proton interaction data, radioactive decay dy
and thermal scattering law data.
The General fission (GEF) model is based on novel theoretical concepts and ideas

developed to model low energy nuclear fission. The GEF codeealculafes Jission-fragment
for a large range of

nuclei and excitation energy. This opens up the pd walitative step forward
to improve further the JEFF fission yields sub-J{bmary

This supplement to JEFF Report 24 providés+e ormgfion on the GEF code
and subroutines, as well as examples and p, ical My

&
<
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1 Name of the program %
GEF Version 2014/2.1 @

The official GEF websites are http://www.khs-erzhausen.de and
http://www.cenbg.in2p3.fr/GEF.

2 Description of the program

GEF is a computer code for the simulation of the nuclear_fission ess. The GEF
j : @rields7 angular-

momentum distributions, isomeric yields, prompg{-nenk s ynd prompt-neutron

spectra, prompt-gamma spectra, and several r ygantid Jr h wide range of fis-
(J

sioning nuclei from polonium to seaborgium inl

fission. Multi-chance fission (fission after e
induced fission, the pre-compound emissio

e The mass division and the chax
population of states in the fissio
the influence of fission dynami
variables.

effects. - Five fission ch e
fission valleys are idengi
heavy fragments in the asxsmedtsC

e acroc potefitial with respect to mass asymmetry is de-

tion from the fragments is calculated with a Monte-Carlo statistical

ulti-catice fission is supported.
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e Pre-compound emission is considered for neutron-induced fission.

3 Method of solution

The Monte-Carlo method is used. Uncertainties and co-variances §
turbed calculations.

d_from per-

4 Computational structure O

Gross structure

e User input: O

Input is provided by dialogue, GUI or/by file.

e Read tables:

Macroscopic masses (Thomas-Fer

e Begin loop over systems and en
Synchronize parallel calculationy,

o
[
° SQIT

tables and list-mode (optional).
e - End loop of lculations.
e - Perform ) *) with nominal parameters.



Flow of calculations
e Begin Monte-Carlo event loop (multi-chance fission).
Start with target Z, A, entrance channel.
- Begin Monte Carlo event loop (pre-fission decay).

- - Calculate pre-equilibrium emission (for n-induced reactlon@

[ ]

e - - Calculate neutron and proton decay widths (compound).
- - Calculate fission decay width.
- - Chose decay at random (fission or particlg

e - - In case of particle emission:

- - Determine particle energy at random.

e - - In case of fission:
- - Build table of fissioning nuclei

e - End Monte-Carlo event loop (pré
- In case of fission or end of paxti
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Begin multi-chance loop.
Pick up next Zon, Acn, / ! 1-chance table.

— E3).

General description of fission, GEF model, ¢) OECD 2014



e - - Prompt-neutron and prompt-gamma emission from fragments.

- - Calculate post-neutron 7, 7, A}, A, TKE'.
- - Determine relative yields of isomeric states.

e - End Monte-Carlo loop (sample all distributions).

e End multi-chance loop.
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Subroutines X @

5 Subroutines

Function getyield

The function getyield returns the unnormalized yield of a fission ch
Input:

— Excitation energy relative to the outer-barrier height.

— Temperature above the barrier (constant-temperature regime).

L.
— Effective temperature below the barrier (for tunneling).

Function masscurv

The function masscurv returns the curvaturt mdsgoscypig potential for mass-
asymmetric distortions according to the syspsqati w al.
Input:
— Z of fissioning nucleus
— A of fissioning nucleus

Function d_e_saddle_scission

The function d_e_saddle_scission retuyns RoteNdy
scission according to Asghar and Haske.

Input:

— Z%/A'/3 of fissioning nucleus

al-energy gain from fission barrier to

Function t_egidy

The function t_egidy raturns thefemp e parameter of the constant-temperature
nuclear-level-density fi a of L@ et all

Input:

— Mass number

— Shell effect

s the temperature of the Fermi-gas nuclear-level-density formula of
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Function lymass

The function lymass returns the nuclear mass according to the liquid droy
and Swiatecki.

Input:

— Atomic number Z

— Nuclear mass number A
— Deformation parameter (3

Function lypair

The function lypair returns the pairing-fluctuation™sgerg linp to the liquid-drop
model of Myers and Swiatecki.
Input:

— Atomic number Z

— Nuclear mass number A

Function fedefolys

The function fedefolys returns the my energy according to the liquid-
drop model of Myers and Swiatecki.
Input:

— Atomic number Z

— Nuclear mass number A

— Deformation parameter 3

Function ldmass

The function ldmass reyfxns the r@osc RicAiuclear mass according to the Thomas-Fermi

model of Myers and SWatdgki.
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Subroutines X @

Function u_shell

The function u_shell returns the ground-state shell effect from the Strutifisk N mpdel
calculation of Moller et al.

Input:

— Atomic number Z

— Nuclear mass number A

Function u_shell _exp

The function u_shell_exp returns the ground-state W the-difference of em-

pirical mass and Thomas-Fermi mass without evehcodd™u«

Input:
— Atomic number Z O

— Nuclear mass number A

Function u_shell e0_exp

The function u_shell e0_exp returns the d s pirical mass and the Thomas-
Fermi mass. It includes shell effect
Input:

— Atomic number Z
— Nuclear mass number A

Function u_mass

The function u_mass returns Yermi macroscopic mass plus the ground-state
shell correction of Moller et 3
Input:

— Atomic number Z

— Nuclear mass numb

Function ecoul

The function e s the Coulomb repulsion between two nuclei in the tip-tip con-
figuration.
Input:
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Sulo OptINgs

Input:
— Atomic number Z of light fragment
Function beta_heavy

The function beta_light returns the mean deformation of the heayy fragmeng of the S2
fission channel.

Input:

— Atomic number Z of heavy fragment

O

The function z_equi determines the charge polarisation £, in a configuration
of two deformed nuclei (Zy, Ay, p1, Za, As, 2) i ign with a tip distance
d by minimising the total potential energy.
Input:

- ZcN, Al, AQ, ﬁh betag, d

Function z_equi

Subroutine beta opt_light

The subroutine beta_opt_light detemsgine deformation [y of the light frag-
ment when the deformation (; of the hg S imposed in a tip-tip configuration.
Input:

= Ay, Ag, 2y, Zs, d, By

Subroutine beta equi

e optimum deformation parameters of two de-
formed nuclei in a tip-tip confixgratisy/

The subroutine beta_equi dg
Input:

- Al7 A27 Zl7 ZQ? tlp dig

mé emission the energies of the photons, and the composition (Z
itation energy of the residual nucleus.



Subroutines (N

Input: %
— Ay, Z1, Ay, Zy, pre-scission TKE
Function p_gamma_low

Random generator of gamma energy for gamma emission below t eutrorn separation
energy.
Input: — Z, A, inititial excitation energy E*

O

neutron separation

Function p_gamma high

Random generator of gamma energy for gamma

Ml {bov\thy
energy.

Input: O

— Z, A, inititial excitation energy E* %

Function u_ired

The function u_ired returns a reduction ¥ {or the entum of inertia at the yrast

line due to shell effect and pairing gOxgela

Input:
-7, A

Function u_alev_ld

The function u_alev_ld returns “level-density parameter of the Fermi-gas
formula according to Ignatyuk.
Input:

7, A

Function u_temp

The function u_temp the nuclear temperature parameter from the modified com-
posite level-densit Nf Schmidt and Jurado with the influence of shells and pairing

¢r 7 of emitting nucleus.
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Sulo OptINgs

— Mass number A of emitting nucleus.
— Excitation energy E* of the emitting nucleus.
Energy E, of the emitted gamma.

Function bftf

The function bftf returns the height of the fission barrier with shy
correlations considered (optional).
Input:

O
Function bftfa

The function bftfa returns the height of the ifinej) figsiodNQ ith shell effects and
pairing correlations considered (optional).

Input:

-7, A

Function bftfb

The function bftfb returns the heixy
pairing correlations considered (optiona
Input:
-7, A

©

he ou ion barrier with shell effects and

dgcription of fission, GEF code, (¢ OECD 2014 15



6 Typical running time

A typical calculation with 100 000 events takes about 5 seconds on nso of
an Intel i7 CPU (2.80GHz). Calculations with perturbed parameters and waledlafions
at higher excitation energies, where multi-chance fission occurs, re Q

time.

graphical user interface is provided for WINDQ
specific run-time library. The WINDOWS? ve
LINUX.

8 Hardware requireme

Computing time can be importanf T
number of systems. Parallel compihg
can be beneficial.

Memory: minimum ~ 100 MByte;

Basic?.
10 Operat
) WINDO W=
b) Any LIN istri én. Eventually, some additional packages need to be installed,
e.g. the X11 d Qper tools.

E is awildows compatibility layer for LINUX (http://www.winehq.org/)

General description of fission, GEF model, ¢) OECD 2014



11 Other programming or operating infor

restrictions

by event in a list-mode file on demand. The sequence of the events in
is sorted by energy at fission in the case of multi-chance fission in order To~save computing
time. Therefore, the event sequence in the list-mode output should be @omly sampled,

1 An optional

enhancement factor may be specified. A value >{ina tatistics of the Monte-
Carlo calculation and hence reduces the statistical o X pbf fhe results. Default
value is 10° events. With this value, the statist‘u i

the model uncertainties in most cases. Highexg

FreeBASIC! source files. Just

B ex®dcutable and run-time-library. Executables for
WINDOWS? and LINUX. R % i}h technical instructions.

Please keep the subcforde stru ure of GEF. z1p Sub-folders that are needed by the code
are created aupex \

17



window.

If you want to apply any changes, use an IDE (e.g. FBIDE®) fo
the source files (*.bas). Compile the main routine GEF.bas under
other files are automatically included in the compilation process.
JustBasic.

On LINUX: The file GEF .zip provides an executable (GEF)
terminal by entering ”./GEF”. (Do not forget to set the file properti®
program”.)

The GUI that is provided in the WINDOWS? version 1p

mance.
If you want to make any changes to GEF, r@
GEANYS with the FreeBASIC! compiler. GERHag

#Include Once "DCLPlotting.bas

Input
Required input of GEF:

Output

Quantities ava

General description of fission, GEF model, ¢ OECD 2014
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33 61 83

e Mass-chain yields (pre- and post-neutron)™*).
e Fragment kinetic energies.
e Fragment angular-momentum distributions (for every nuclide).

e Relative independent isomeric yields.

e I[sotonic-yield distribution (pre- and post-neutron). %
e Isobaric-yield distribution®).

e Prompt-gamma spectrum.

e Prompt-neutron spectrum.

e Neutron-multiplicity distribution.

- Sample:

Z1 Z2 Alpre A2pre Alpost A2post Ilpre I2pre nl nP T
Z1: Atomic number of first fragment
Z2: Atomic number of second fragment
Alpre: Pre-neutron mass number of first fragm®=s

A2pre: Pre-neutron mass number of second fragment
Alpost: Post-neutron mass number of first fragment
A2post: Post-neutron mass number of second fragment
Ilpre: Spin of first fragment after scission

including acceleration phase)
0 E1, cos(thetal), phil, 3, cos(theta3, phi3, :
N\ R ~ . Jiirection of light fragment of all post-scission neutrons
1 E11, E21, E31, ...: i of neutrons emitted from light fragment in frame of light fragment

2 Eih, E2h, E3h, ../ T e N neutrons emitted from heavy fragment in frane of heavy fragment

0 2.85 0.75
1 1.30 0.
2 2.12 1.

-0.50 323.4 0.58 0.54 72.3

1 1 177.58 176.00
-0.55 106.7

£ 8.5 0 2 192.03 190.83
0.29 -0.77 159.2

cription of fission, GEF code, (¢ OECD 2014 19



NN

1
2 0.29 0.25 <:::t\\j::::::::;7
42 52 104 136 101 134 5.0 6.0 3 2 176.48 172.47
0 2.04 0.76 33.3 0.66 0.10 334.8 0.84 0.70 323.8 0.00 0.81 266.0 0.63 0.27 125.1
1 0.88 1.48 0.55
2 0.52 1.47
39 55 95 145 93 144 2.5 4.5 2 1 169.95 167.33
0 3.17 0.86 238.5 0.79 0.09 229.2 4.94 -0.89 65.8
1 1.05 1.70
2 2.72
42 52 109 131 109 130 7.5 6.5 0 1 192.70 192.04
0 1.95 -0.94 214.2
1
2 0.48
38 56 95 145 94 144 2.5 6.5 1 1 182.00 180.35
0 1.06 0.97 27.6 2.11 -0.91 208.2
1 0.06
2 0.75
38 56 94 146 93 143 1.0 14.0 1 3 161.87 159.52
0 1.86 0.86 4.4 1.01 -0.94 134.6 1.10 0.66 347.2 1.76 .
1 0.52
2 0.22 2.45 1.44
41 53 103 137 99 135 5.5 4.5 4 2 166.08 161.36
0 5.51 0.94 340.3 5.15 1.00 338.3 1.44 0.69 108.4 0.58 0.83 -0.83 33.6
1 3.33 1.84 0.76 0.87
2 0.84 0.26
40 54 101 139 100 138 1.5 3.5 1 1 194.31 192.61
0 1.24 0.99 167.3 0.47 -0.31 338.9
1 0.02
2 0.72
40 54 101 139 99 138 0.5 1.5 2 1 190.43 187.67
0 2.34 0.79 221.5 1.94 0.75 172.7 1.17 -0.95 66.9
1 0.91 0.86
2 0.18

Advanced options

caldwfations with perturbed parameters
determine covariances between different
Also the multi-variant distributions of

Uncertainties: Uncertainty anal
is available. These calculations are a

ingle energy, also a distribution of excitation
ay be provided in a file on input.

(in MeV) and a weight. Energy steps of about 100 keV are
\¢ spectrum may be un-normalized. The corresponding option is chosen
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Instructions:
1. Create a file with the following information:

Second line: Energy value or list of energy values.

For neutron-induced fission: List of energy values in ascending ord
For spontaneous fission: Energy value. (Only one value is allowed.)
Following lines: Specification of the fissioning system. (ZcN, AcN,

- Example for spontaneous fission: O
10
0
98, 250, "GS"
98, 252, "GS"

- Example for neutron-induced

2

0.0253E-6, 0.4, 1, 2 8, 9, 10, 11, 12, 13, 14
92, 234, "EN"

92, 236, "EN"

In the case of neutron-induced fission, % .
energies given in the second line of thy inpwg #1



A deterministic version of the GEF code provides pre-neutron fission-fragment nuclide

distributions and excitation energies. It is written as a sub i s called with a
specific compound nucleus, its excitation energy gnd its omentum on input.
Only first-chance fission is calculated. The subros Q i\ FreeBASIC! and in

Computational structure

e Read tables
Macroscopic masses (Thomas-Fer

e (Calculate distributions.
Fission-fragment yields ( fission channel.
Spin distribution per fragd ) and fission channel.
Excitation energy per ) and fission channel.

In contrast to 1
cannot be provitec Q the deterministic structure of the computations.
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Terms and conditions (N

16 Terms and conditions

2011, 2012, 2013, 2014 Dr. Karl-Heinz Schmidt, Rheinstrasse 4, 64390 \
many and Dr. Beatriz Jurado, Centre d’Etudes Nucléaires de Béxdeayx-
Chemin du Solarium, Le Haut Vigneau, BP 120, 33175 Gradignan, '

This program is free software: you can redistribute it and/or mod

version 3 of the License, or (at your option) any later version. This pro®
in the hope that it will be useful, but WITHOUT ANY WARRANTY ithout even the
implied warranty of MERCHANTABILITY or FITNESS CULAR PUR-

g/Ifeehises/) for more

details.
The precise terms and conditions for copying, @ djfication follow.

GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

0. Definitioms.

"This License" refers to version 3 of the

License. Each licensee is addressed as
"recipients" may be individuals or orga

"yO'Ll" .

exact copy. The resulting work is salled A" ified version" of the
earlier work or a work "based on" the ¥qrlier ™™

A "covered work" means either the unmodifiedNpPrograwm or a work based
on the Program.

To "propagate" a work mean\to &Q anyt@ with it that, without
permission, would make i or secondarily liable for

To "convey" ng_any kjhd of propagation that enables other
parties to maké X i . Mere interaction with a user through

des a convenient and prominently visible
{ an appropriate copyright notice, and (2)

cription of fission, GEF code, (¢ OECD 2014 23



Terms and CO&
menu, a prominent item in the list meets this criterion.
1. Source Code.
The "source code" for a work means the preferred form of the work
for making modifications to it. "Object code" means any non-source
form of a work.

A "Standard Interface" means an interface that either is an official
standard defined by a recognized standards body, or, in the case of
interfaces specified for a particular programming language, one that
is widely used among developers working in that language.

The "System Libraries" of an executable work include anything, other
than the work as a whole, that (a) is included in the normal form of
packaging a Major Component, but which is not part of that Mg
Component, and (b) serves only to enable use of the work wit
Major Component, or to implement a Standard Interface for which
implementation is available to the public in source code
"Major Component", in this context, means a major essentil
(kernel, window system, and so on) of the specific opgrating
(if any) on which the executable work runs, or a compilds

work) run the object code and to modify the work,
control those activities. However, it does

programs which are used unmodified in perfd
which are not part of the work. For example,

Source.

The Corresponding Source for a work ™
same work.

2. Basic Permissions.

All rights granted under tN
copyright on the Progra
conditions are met. T)
permission to run the
covered work is covered
content, constituty

odified Progrgm.
tN s e only if the output, given its
This License acknowledges your

L2]
D

You may make afe covered works that you do not
convey, without Yondiions so long as your license otherwise remains
in force. Qy covered works to others for the sole purpose

those works, provided that you comply with
in conveying all material for which you do

Those thus making or running the covered works

# that prohibit them from making any copies of
erial outside their relationship with you.

General description of fission, GEF model, ¢ OECD 2014



Terms and conditions ff{@
Conveying under any other circumstances is permitted solely under

the conditions stated below. Sublicensing is not allowed; section 10

makes it unnecessary.
3. Protecting Users’ Legal Rights From Anti-Circumvention Law.

No covered work shall be deemed part of an effective technological
measure under any applicable law fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20 December 1996, or
similar laws prohibiting or restricting circumvention of such
measures.

When you convey a covered work, you waive any legal power to forbid
circumvention of technological measures to the extent such cirgumventig
is effected by exercising rights under this License with respf
the covered work, and you disclaim any intention to limit ope
modification of the work as a means of enforcing, against the woXg
users, your or third parties’ legal rights to forbid circ tion d
technological measures. @

4. Conveying Verbatim Copies.

a) The work must carry promine
it, and giving a relevant date.

and all its parts,
This License gives no
K in any other way, but it does not
you have separately received it.

cription of fission, GEF code, (¢ OECD 2014 25



Terms and CO&
in or on a volume of a storage or distribution medium, is called an
"aggregate" if the compilation and its resulting copyright are not
used to limit the access or legal rights of the compilation’s users
beyond what the individual works permit. Inclusion of a covered work
in an aggregate does not cause this License to apply to the other
parts of the aggregate.

6. Conveying Non-Source Forms.

You may convey a covered work in object code form under the terms
of sections 4 and 5, provided that you also convey the
machine-readable Corresponding Source under the terms of this License,
in one of these ways:

a) Convey the object code in, or embodied in, a physical product
(including a physical distribution medium), accompanied bf
Corresponding Source fixed on a durable physical medium
customarily used for software interchange.

b) Convey the object code in, or embodied in, a physi
(including a physical distribution medium), accompanied by,
written offer, valid for at least three years ang i

c) Convey individual copies of the object
written offer to provide the Corresponding

with subsection 6b.

d) Convey the object
place (gratis or for
Corresponding Source
further charge. You
Corresponding Source
copy the object code

b same place at no
to copy the

If the place to
Corresponding Source

clear directions next
Corresponding Source.
Corresponding Source obligated to ensure that it is

available for as 1g¢ < § satisfy these requirements.

work are Pwing\offered to the general public at no
ubSTetion 6d.

er (1) a "consumer product", which means any
Rroperty which is normally used for personal, family,
, or (2) anything designed or sold for incorporation
determining whether a product is a consumer product,
be resolved in favor of coverage. For a particular

General description of fission, GEF model, (¢) OECD 2014



Terms and conditions R ff{@

product received by a particular user, "normally used" refers to a
typical or common use of that class of product, regardless of the status
of the particular user or of the way in which the particular user
actually uses, or expects or is expected to use, the product. A product
is a consumer product regardless of whether the product has substantial
commercial, industrial or non-consumer uses, unless such uses represent

the only significant mode of use of the product.

"Installation Information" for a User Product means any methods,
procedures, authorization keys, or other information required to install
and execute modified versions of a covered work in that User Product from
a modified version of its Corresponding Source. The information must
suffice to ensure that the continued functioning of the modified object
code is in no case prevented or interfered with solely because
modification has been made.

If you convey an object code work under this section in, o
specifically for use in, a User Product, and the conveying occu
part of a transaction in which the right of possession a
User Product is transferred to the recipient in perpetuit!
fixed term (regardless of how the transaction is char
Corresponding Source conveyed under this section musy
by the Installation Information. But this requiremg
if neither you nor any third party retains the abj

been installed in ROM).

The requirement to provide Installation I
requirement to continue to provide support

adversely affects the operation of the networ:
protocols for communication across the networ

in accord with this section must be in
documented (and with an implementatio
source code form), and must require n¢
unpacking, reading or copying.

7. Additional Terms.

"Addltlonal perm1351ons“ are terms that sup- ement he terms of this

it. (Addition4
removal in certa\
additional
for which

Wer provision of this License, for material you
Qrk, you may (if authorized by the copyright holders of

Qment the terms of this License with terms:

arranty or limiting liability differently from the

cription of fission, GEF code, (¢ OECD 2014 27



Terms and co

terms of sections 15 and 16 of this License; or

b) Requiring preservation of specified reasonable legal notices or
author attributions in that material or in the Appropriate Legal
Notices displayed by works containing it; or

c) Prohibiting misrepresentation of the origin of that material, or

requiring that modified versions of such material be marked in
reasonable ways as different from the original version; or

d) Limiting the use for publicity purposes of names of licensors or
authors of the material; or

e) Declining to grant rights under trademark law for use of some
trade names, trademarks, or service marks; or

f) Requiring indemnification of licensors and authors of
material by anyone who conveys the material (or modified ve
it) with contractual assumptions of liability to the ient,
any liability that these contractual assumptions dir
those licensors and authors.

All other non-permissive additional terms are co
restrictions" within the meaning of section 10. J}
received it, or any part of it, contains a notic
governed by this License along with a term that
restriction, you may remove that term. If a licelkge doc
a further restriction but permits relicensi
License, you may add to a covered work matg
of that license document, provided that the
not survive such relicensing or conveying.

additional terms that apply to those files, o
where to find the applicable terms.

modify it is void, and will{autd i Your rights under
this License (including any ranted under the third
paragraph of section 11)

2 fdlder is reinstated (a)
provisionally, unlg iy the copyright holder explicitly and
and (b) permanently, if the copyright

holder fails to violation by some reasonable means
prior to 60 daXs a dtion.

Moreover, censg from a particular copyright holder is
reinstated/ permane the copyright holder notifies you of the

sQue reasonable means, this is the first time you have
qce Rf vielayion of this License (for any work) from that
Qnd you cure the violation prior to 30 days after

(ermNjation of yolr rights under this section does not terminate the

28 General description of fission, GEF model, (¢) OECD 2014



Terms and conditions ff{@
licenses of parties who have received copies or rights from you under
this License. If your rights have been terminated and not permanently
reinstated, you do not qualify to receive new licenses for the same
material under section 10.
9. Acceptance Not Required for Having Copies.

You are not required to accept this License in order to receive or
run a copy of the Program. Ancillary propagation of a covered work
occurring solely as a consequence of using peer-to-peer transmission
to receive a copy likewise does not require acceptance. However,
nothing other than this License grants you permission to propagate or
modify any covered work. These actions infringe copyright if you do
not accept this License. Therefore, by modifying or propagating a
covered work, you indicate your acceptance of this License to

10. Automatic Licensing of Downstream Recipients.

Each time you convey a covered work, the recipient auto
receives a license from the original licensors, to run,
propagate that work, subject to this License. You ar
for enforcing compliance by third parties with this

rights granted under this License, and
(including a cross-claim or countercly

alleging that
ing, offering for

11. Patents.
A "contributor" is a copyright holder who aw i use under this

License of the Program or a # i sQe Program fAs based. The
work thus licensed is call 2 fs "cont™ibutor version".

A contributor’s ent\claims" are all patent claims
owned or controlled by/the c3 , whether already acquired or
hereafter acquired ged by some manner, permitted

consequence of fyfther modITfcatN\on of the contributor version. For
purposes of thiy WefTmstjon,

dntributor’s essential patent claims, to
sale, import and otherwise run, modify and
nts of its contributor version.
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(such as an express permission to practice a patent or covenant not to
sue for patent infringement). To "grant" such a patent license to a
party means to make such an agreement or commitment not to enforce a
patent against the party.
If you convey a covered work, knowingly relying on a patent license,
and the Corresponding Source of the work is not available for anyone

to copy, free of charge and under the terms of this License, through a
publicly available network server or other readily accessible means,
then you must either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yourself of the benefit of the
patent license for this particular work, or (3) arrange, in a manner
consistent with the requirements of this License, to extend the patent
license to downstream recipients. "Knowingly relying" means you have
actual knowledge that, but for the patent license, your conveyjing the

in a country, would infringe one or more identifiable patent
country that you have reason to believe are valid.

If, pursuant to or in connection with a single transact\
arrangement, you convey, or propagate by procuring co
covered work, and grant a patent license to some of
receiving the covered work authorizing them to use,

specifically granted under this License.

work if you are a party to an arrangement
in the business of distributing software,
to the third party based on the extent of
the work, and under which the third party
parties who would receive the covered work fro

conveyed by you (or copies made from
for and in connection with specific
contain the covered work, unless yop

s of this License, they do not
License. If you cannot convey a

o convey the resulting work. The terms of this
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Terms and conditions ff{@
License will continue to apply to the part which is the covered work,
but the special requirements of the GNU Affero General Public License,
section 13, concerning interaction through a network will apply to the
combination as such.
14. Revised Versions of this License.

The Free Software Foundation may publish revised and/or new versions of
the GNU General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. If the
Program specifies that a certain numbered version of the GNU General
Public License "or any later version" applies to it, you have the
option of following the terms and conditions either of that
version or of any later version published by the Free Softwalw
Foundation. If the Program does not specify a version number o
GNU General Public License, you may choose any version evc::fyblish-f

by the Free Software Foundation.

If the Program specifies that a proxy can decide wj
versions of the GNU General Public License can be

to choose that version for the Program.
Later license versions may give you additional
permissions. However, no additional obligatj
author or copyright holder as a result of
later version.
15. Disclaimer of Warranty.

APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED \IN COPYRIGHT
HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAN HOUT WARRANTY

IN NO EVENT UNLESS REQUIR ED TO IN WRITING
WILL ANY COPYRIGHT HOLDER, FIES AND/OR CONVEYS
THE PROGRAM AS PERMITTED ABOVY N2 YOU FOR DAMAGES, INCLUDING ANY
GENERAL, SPECIAL, INCIDENTAL OM CO QUENTIAL DAMAGES ARISING OUT OF THE
USE OR INABILITY TO US RGN \NVCLUDING BUT NOT LIMITED TO LOSS OF

reviewing
an absolute

y local law that most closely approximates
civil liability in connection with the

cription of fission, GEF code, (¢ OECD 2014 31



References

32001.

Nuclear-fission studies with relativistic secondary beams: a
nels, C. Bockstiegel et al., Nucl. Phys. A 802 (2008) 12.

Shell effects in the symmetric-modal fission of pre-actinide nyelgj, S. I. Mulgin,
wQ (1gs) 375,

K.-H. Schmidt, B. Jurado, Phys. Rev. Le@

New insight into superfluid nuclear JAs he ®wn-odd effect in fission,

C 83 (2011) 061601(R).

\ g Q
K.-H. Schmidt, B. Jurado, Phys\ i (2012) 044322.

Inconsistencies in the descriptidn ects in nuclear level densities,

General description of fission, GEF model, ¢) OECD 2014



