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Overview

Motivation for CGMF in the MCNP®6.2 release

CGMF on GitHub

— Source code and Python toolkit

— ReadTheDocs documentation

- Computer Physics Communications publication

Updates for the MCNP6.3 release
- CGMF updates

- New CGMF-MCNP integration

— Verification
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Motivation for CGMF in the MCNP6.2 release

Default MCNP Calculations e Limitations MCNP with CGMF Calculations

» OK on average -> criticality safety,
a shielding, reactor physics applications, etc. -

» Wrong order for selection of reaction

ZL PS v channels and reaction output ?Z%)
hida? N » Cannot perform correlated simulations or % (n.3n)
= aﬂ% time-coincident detector response calculations (nf) v

| « Previous workarounds: Y

e ?Zg,i) « Sampling P(v) in MCNP .4—;:0 «— w

(n,3n) * LLNL fission library / I %\0
(nh - Detector response simulations in MCNPX-PoliMi @ Y
& - —— _
e« " Developed a new paradigm to simulate nuclear reactions on an
\ event-by-event basis for “low-energy” fission physics applications

) ¢



CGMF on GitHub - https://github.com/lanl/cagmf

Source code, data, and Python tools

C o © @ hitps://github.com/lanl/cgmf - @ vIN@D o =
& lanl / CGMF [\ Notifications Y7 Star 7 % Forkk 0
<> Code ) Issues 2 'l Pull requests ») Actions © security |~ Insights
# master + ¥ 1branch ©2tags Go to file About

[l

o

.github/ISSUE_TEMPLATE
data

doc/rtd

libegmt

tools

utils

gitignore

CMakeLists.txt

LICENSE

README.md

VERSION

README.md

CGMF, Cascading Gamma-ray Multiplicity and Fission

-

g Merge pull request #3 from lanl/release/1.0.1

CGMF 1.0.0

CGMF 1.01

CGMF 1.01

CGMF 1.01

CGMF 1.01

CGMF 1.01

CGMF 1.0.0

CGMF 1.0.0

Initial commit

CGMF 1.0.1

CGMF 1.01

CGMF nuclear fission fragment de-

09472b8 on Apr29 O 4 commits

7 months ago & cgmt.readthedocs.io/

2 months ago prompt nuclear neutrons
gammas  hauser-feshbach
2 months ago
0 Readme

2 months ago
AREEED &8 BSD-3-Clause License

2 months ago

7 months ago Releases 2
Tmonssge  © SoME101 (@D
14 months ago + 1 release
2 months ago
2 months ago Packages

No packages published

Contributors 3

excitation statistical code

fission

&«

CGMFtkHistoriesExampl

c @ [53N0) MEtkHi ipynb Q0% oo L oIN @D or

" Jupyter CGMFtkHistoriesExample (autosaved) A Logon

Fle  Edit View Insert  Cell  Kemel  Widgets  Help Not Trusted Python3 O
+ /% BB 4+ ¢ MRn B C M Code Hlmale

In [10]:

5. Correlated Observables

Many observables within fission are correlated with one another. Sometimes, these are best visualized as two-dimensional histograms as in the TKE-TXE plot
directly above. Other times, it is helpful to plot certain observables as a function of mass or TKE. There are routines within CGMFtk that easily construct those,
as demonstrated here:

# nubar as a function of mass

## nubarg, excitation energy, kinetic energy (pre), and spin are available as a function of mass
nubarA = hist.nubara()

TKEA = hist.TKEA()

fig = plt.figure(figsize=(16,6))
plt.subplot(121)
plt.plot(nubarA[0],nubarA[1], 'ko')
plt.xlabel('Mass (u)')
plt.ylabel(r'$\overline{\nu}$')
plt.subplot(122)
plt.plot(TKEA[0],TKEA[1], 'ko')
plt.xlabel('Mass (u)')
plt.ylabel(r'Total Kinetic Energy (Mev)')
plt.tight_layout()

plt.show()
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https://github.com/lanl/cgmf

CGMF on GitHub - https://camf.readthedocs.io/en/latest/index.html

C ® © @& hitps://cgmf.readthedocs.io/en/latest/ 8 9w v IN @D o =
« ReadTheD
ea ebocCs

documentation

Docs » The CGMF Code © Edit on GitHub

The CGMF Code

CGMF is a code that simulates the emission of prompt fission neutrons and gamma rays from
excited fission fragments right after scission. It implements a Monte Carlo version of the Hauser-
Feshbach statistical theory of nuclear reactions to follow the decay of the fission fragments on an

.
« Computer Physics
event-by-event basis. Probabilities for emitting neutrons and gamma rays are computed at each
stage of the decay. Each fission event history records characteristics of the parent fragment (mass,

. .
CO m m u n I Catl O n S Introduction charge, kinetic energy, momentum vector, excitation energy, spin, parity) and the number

(multiplicity) and characteristics (energy, direction) of the prompt neutrons and gamma rays emitted
in this event.

© Recommended publication for citing

O ut S O O n PythonTools Patrick Talou, lonel Stetcu, Patrick Jaffke, Michael E. Rising, Amy E. Lovell, and Toshihiko
Example Jupyter Notebooks Kawano, “Fission Fragment Decay Simulations with the CGMF Code,” to be submitted to Comp.

Publications Phys. Comm. (2020).

Getting Started

publication coming

Code Details

Copyright Notice

Patrick Talou, lonel Stetcu,
Patrick Jaffke, Michael E. Rising,

Amy E. Lovell, and Toshihiko

Kawano, “Fission Fragment

Decay Simulations with the

CGMF Code," accepted |n o MativaFiDn and Physics Background
o o Synopsis ?f the CGlMF code

Comp. Phys Comm. (2021) > For more information

For any questions related to CGMF, its use, and its code source, please email us at: :email:"cgmf-
help@Ilanl.gov <cgmf-help@lanl.gov>".

Contents

« Introduction

'


https://cgmf.readthedocs.io/en/latest/index.html

Updates for the MCNP6.3 release

CGMF updates

— Spontaneous fission
m 238, 240, 242, 244Pu

New Fissionable
Systems Compared to
MCNP6.2 Release

m 252, 254Cf

— Neutron-induced fission
™ 233, 234, 235, 238U, 237Np, and 239, 241 PU

— Late-time prompt fission gamma rays —
— Fission fragment angular distributions
— Pre-equilibrium neutron emission

New CGMF-MCNP integration

Probability Density
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Time (shakes)

— Through the new MCNP CMake build system (find package)

— Built as library, linked to MCNP executable

__ — Same library can also be linked to CGMF executable

9




Updates for the MCNP6.3 release

Photon Multiplicity

(<

Verification of the integrated CGMF code and MCNP interface

— Done with new HDF5 PTRAC and MPI
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Note: No change to MCNP input options. To use CGMF - FMULT METHOD=7
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Questions?

Contact: mrising@lanl.gov



