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• What is “Knowledge base”
• Fusion-Fission-Evaporation analysis

http://nrv.jinr.ru

Web knowledge base on low-energy nuclear physics

JINR-SAR cooperation
JINR-ARE cooperation



Nuclear Data Resources in the InternetNuclear Data Resources in the Internet
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Nuclear Data Resources in the Internet

• NNDC http://www.nndc.bnl.gov/index.jsp

• CDFE http://cdfe.sinp.msu.ru/index.en.html

• The Isotopes Project (LBNL) http://ie.lbl.gov/

• TUNL http://www.tunl.duke.edu/nucldata/

• NN-Online http://nn-online.org/

• NEA Data bank http://www.oecd-nea.org/dbprog/

• NACRE http://pntpm.ulb.ac.be/Nacre/

• NDC JAEA http://wwwndc.jaea.go.jp/

http://www.nndc.bnl.gov/index.jsp
http://cdfe.sinp.msu.ru/index.en.html
http://ie.lbl.gov/
http://www.tunl.duke.edu/nucldata/
http://nn-online.org/
http://www.oecd-nea.org/dbprog/
http://pntpm.ulb.ac.be/Nacre/
http://wwwndc.jaea.go.jp/


Computer Codes for Nuclear DataComputer Codes for Nuclear Data

• TALYS – software for the simulation of nuclear reactions 
http://www.talys.eu/

• EMPIRE – modular system of nuclear reaction codes for advanced 
modeling of nuclear reactions using various theoretical models 
http://www.nndc.bnl.gov/empire219/

• NEA Data Bank Computer Program Services
http://www.oecd-nea.org/dbprog/

• LISE++ – a tool for calculating the transmission and yields of 
fragments produced and collected in a spectrometer (more details in 
the next talk) http://lise.nscl.msu.edu/lise.html

• FRESCO, CCFULL, GRAZING, EPAX, DWUCK, PACE, and 
many others

http://www.talys.eu/
http://www.nndc.bnl.gov/empire219/
http://www.oecd-nea.org/dbprog/
http://lise.nscl.msu.edu/lise.html
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http://nrv.jinr.ru

For the first time it becomes possible 
to study complicated nuclear dynamics 

just in the Internet!

Have an Internet browser? 
May try!

requires



NRV. Main menu



Databases: Nuclear Map



Nuclear Models: Fusion-fission-surviving



Fusion: Quantum channel-coupling model





http://nrv.jinr.ru



Nuclear Models: Fusion-Surviving



Tool for analysis and prediction



PRESENT possibilities of fusion-evaporation codes

a) Statistical code alone
•Level densities (energy dependence)
•Decay widths (neutron, proton, alpha, gamma, fission)
•Survival probabilities (Monte-Carlo and Multifold integration)

b) Fusion codes alone
•Fusion cross section
•Barrier distribution
•Partial fusion cross section

c) Combination of Fusion and Decay codes
•Fission cross section
•Total survival cross section
•Evaporation cross sections for any possible channel
•Isotopic evaporation cross sections
•Account for CN formation probability (for cold fusion)
•Fission-fragment mass-charge distributions



SOON-COMING (1-2 years) possibilities of
fusion-evaporation codes

Combination of Fusion and Decay codes

•Account for fission transient effects (fission delay time)

•Average multiplicities of pre- (from CN) and post- (from 
fragments) scission evaporated particles

•Energy spectra of evaporated particles (survived events, before 
and after scission of fissioning nuclei)



Statistics of use of the Knowledge base

Year
Nuclear data
Nr. of searches

Computational codes
Nr. of runs

2011 17 000 20 000

2012 36 000 21 000

2013 197 000 32 000

2014
199 000 per year

~540 per day
1 every 160 sec!

36 000 per year
~100 per day

1 every 15 min!

http://nrv.jinr.ru

The most intensively using countries except Russia
(according to feedbacks and journal citations):

USA, Germany, France, China, India, Italy, Poland
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Unique research instrument in Internet
Everyone, Everywhere, Free
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The NRV web knowledge base on low-energy nuclear physics [1] was 
developed at FLNR, JINR to allow quick access to the up-to-date experimental 
data on nuclear structure and cross sections of nuclear reactions as well as 
analysis of the data and modeling of the processes of nuclear dynamics within 
well-established physical approaches. 

There are several unique advantages of the NRV web knowledge base 
compared to other nuclear databases. 

As a rule, the nuclear databases supply users with ordinary text information. 
Thus, to obtain even the simplest systematics the user must manually prepare a 
separate file with all the necessary data and then use a separate graphical 
package to plot it. The NRV web knowledge base contains special programs for 
graphic representation of the data, their comparative analysis and obtaining 
systematics of all kinds either over a group of nuclei or the whole nuclear map. 

Our databases on experimental cross sections of nuclear reactions allow 
quick processing, easy graphical comparison and analysis of the data within 
different theoretical models. All this is performed just in a window of the web 
browser without downloading and installation of any additional computational 
or graphical software. The computational programs for modeling low-energy 
nuclear dynamics are the significant part of the NRV web knowledge base. 

Other advantages include simplicity of use, the interactive graphical interface 
allowing to adjust the parameters of theoretical models, detailed descriptions, 
graphical representation of the results, easy access via the Internet, etc. 

The NRV web knowledge base contains most of the available experimental 
data on properties of nuclei as well as data on the cross sections of different 
nuclear reactions including fusion, evaporation and elastic scattering. 

The available codes include the nuclear map, the shell model, the optical 
model, the CC model, the DWBA approach, reaction kinematics, etc. 

The NRV web knowledge base is now widely used not only for scientific 
purposes, but also as a valuable tool in the education process in the field of 
nuclear physics [2]. 

This work was supported by grant 15-07-07673-a of the Russian Foundation 
for Basic Research (RFBR). 
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