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•  an online software system for nuclear mass research is freely available at  

   nuclearmasses.org that makes it easy to 

 SHARE your work with others 

 ACCESS the work of others 

 VISUALIZE, ANALYZE, and compare mass datasets 

      and otherwise supplement your research 
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quick summary 

system could provide software support for a new mass evaluation effort 



nuclear masses: research activities 
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 measurements 

 researchers in each field have needs in  

 SHARING, COMPARING, ANALYZING, VISUALIZING 
datasets of nuclear masses 

GSI ESR 

 disseminations 

 theoretical models 

Skyrme force (Vautherin & Brink) 

Audi & Wapstra 1986 

 mass evaluations 



D. Lunney  

 experimentalists 

nuclear mass research needs - measurements 

 how to quickly SHARE your new 
     high-precision measurements  

 with collaborators ? 
 with evaluators ? 
 with entire community ? 

 how to quickly COMPARE your latest measurements  
 with other experiments [search for systematic errors] ? 
 with evaluated masses ?  
 with theoretical models ? 

 how to ensure that your latest measurements  
 are included in any new mass evaluation ? can you upload them yourself ? 
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ISOLTRAP 



 theorists 

 how can you and your colleagues quickly COMPARE your model 
 with other models ?  
 with evaluated masses ? ANALYZE the RMS deviations … 

 how to quickly VISUALIZE your model ? and let others access & visualize it …  
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Semi-Empirical Mass Formula (Meyers & Swiatecki) 

 how to quickly SHARE  
     your latest model  

 with collaborators ? 
 with entire community ? 

nuclear mass research needs - modeling 



evaluators 

nuclear mass research needs - evaluations 

 how to STREAMLINE 
     some common evaluation tasks ? 
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 how to COLLECT experimental, theoretical, & evaluated masses  
     in one location ? 

 how to quickly access, modify, manage, compare, analyze, and visualize  
     these datasets ? and let your fellow evaluators do the same ? 

can you offload the dissemination /  
     visualization / information tasks  
          and focus on evaluations ? 

Mass Surface [Audi 2001] 



nuclear mass research needs - disseminations 

•  current dissemination of mass datasets: 
•  some online as text tables 
•  most are not online at all 

•  primitive: no plotting, no searching, no visualization 
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•  static: change in dataset requires new web page; no interaction with users 

•  limited: any analysis/visualization/comparisons must be done after downloading 

•  haphazard: no common format, comprehensive coverage, or regular updates 
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all these issues are addressed by freely available software system at 
nuclearmasses.org 

creates an ONLINE community for nuclear mass research 

SHARE your work with colleagues & community 

upload your latest measurement, model, evaluation … 

browse, visualize, analyze, compare, search, and comment on datasets 

ACCESS the work of others 

many new features being added at request of researchers … 

modify and combine existing sets 
CREATE new datasets 



all these issues are addressed by freely available software system at 
nuclearmasses.org 

the key: this can be a SUPPLEMENT to your research by 

facilitating SHARING and ACCESS to datasets 

COLLECTING measurements, models, & evaluations in one location 

PROVIDING visualization & analysis tools [if you don’t have your own] 

facilitating some other important but repetitive tasks 

(uploading, dissemination, file management, data modification, biblio…) 

could provide software support for a new mass evaluation effort 
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all these issues are addressed by freely available software system at 
nuclearmasses.org 

client - server application using open source approach 
foundation: JAVA client, PHP cgi, MySQL database 

requirements: 
any computer with recent version of JAVA 
internet connection 

we have 10 man-years experience with client-server applications 
•  nucastrodata.org has users from 60 institutions in 20 countries 
•  two full time programmers maintain & develop on these systems 
•  funded by U.S. Nuclear Data Program / U.S. Dept. of Energy 
•  nuclear mass expertise from H. Koura [JAEA] 
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nuclearmasses.org – download tool 

 download the JAVA client application from nuclearmasses.org 
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nuclearmasses.org – download tool 

 download the JAVA client application from nuclearmasses.org 
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 launch the application and log in …   you need an internet connection 

nuclearmasses.org – log in 
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 launch the application and log in - registered users get disk space to save work 

nuclearmasses.org – log in 
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 choose one of four sets of tools 

nuclearmasses.org – four sets of tools 

 work with mass datasets 

 RMS differences 

 1D and 2D plots 

 sign up to get disk space 
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nuclearmasses.org – dataset manager tools overview 

 work with mass datasets 

 enter your data into the system 

 change some of your data 

 combine two or more sets 

 SHARE - give others access 

 get information on a dataset 

 delete one of your sets 
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nuclearmasses.org – mass model analyzer overview 

 Compare RMS deviations of models 

 helps you choose a model to use 

 Calculate avg RMS values 

 functions of Z, N, A 

•  choose to analyze different mass datasets 
•  two approaches -  

•  average the RMS deviation over a common set of nuclei 
•  show the RMS deviations as a function of Z, N, or A 



 choose datasets and a reference set to visualize in 1D or 2D plots 
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nuclearmasses.org – mass model visualizer overview 

 1D plots, compare datasets 

mass excesses, RMS 

 2D plots, compare datasets 

mass excesses, sep energies … 

 plot 2 neutron separation energies 
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•  choose to analyze different mass datasets 
•  two approaches -  

•  average the RMS deviation over a common set of nuclei 

nuclearmasses.org: mass model analysis details 



michael smith    ornl 

nuclearmasses.org: mass model analysis details 

•  choose to analyze different mass datasets 
•  two approaches -  

•  average the RMS deviation over a common set of nuclei 
•  show the RMS deviations as a function of Z, N, or A 
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 choose the datasets to analyze - we have 8 theoretical models loaded 

nuclearmasses.org: selecting datasets to analyze 

 available datasets 

datasets you have selected 
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 choose the reference dataset 

nuclearmasses.org: selecting datasets to analyze 
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 choose a range of nuclei using one of four approaches 

nuclearmasses.org: choose common set of nuclei 
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 for more detail on the RMS averages, examine as function of Z, N, or A 

nuclearmasses.org: RMS averages over common nuclei  
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 deviations are plotted for the chosen set of nuclei 

nuclearmasses.org: deviations as function of Z, N, A 
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 plot as functions of Z, N, or A 

nuclearmasses.org: deviations as function of Z, N, A 
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 RMS differences can also be plotted 

nuclearmasses.org: deviations as function of Z, N, A 
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nuclearmasses.org: deviations as function of Z, N, A 

 RMS differences can also be plotted 
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nuclearmasses.org: deviations as function of Z, N, A 

 RMS differences can also be plotted and saved 
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1D plots of mass differences … 

nuclearmasses.org: visualization 
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1d plot of RMS differences 

nuclearmasses.org: visualization 
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nuclearmasses.org: visualization 
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 choose datasets and a reference set to visualize in 1D or 2D plots 

nuclearmasses.org: visualization 
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plot of S2n for HFB14 model 

nuclearmasses.org: plotting 2n separation energies 
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plot of mass excess of KTUY05 model 

nuclearmasses.org: 2D model visualization 
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choose different dataset 

nuclearmasses.org: 2D model visualization 
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nuclearmasses.org: 2D model visualization 
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plot of the chosen reference dataset - AME2003 evaluated masses  

nuclearmasses.org: 2D model visualization 
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plot different data sets -- or differences of datasets 

nuclearmasses.org: comparing models 
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 plot of mass excess difference between HFB14 & AME2003 

nuclearmasses.org: comparing models 
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 completely customize the color map or choose from some preset schemes 

nuclearmasses.org: customized visualizations 
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replot with new color map 

nuclearmasses.org: customized visualizations 
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nuclearmasses.org: quick model comparisons 

 quickly compare mass differences between models & AME2003 masses  

KTUY05 

FRDM95 HFB8 

1.5 MeV 

-1.5 MeV 

0.0 MeV 

ETSFI 2 
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  plot different datasets, dataset differences … 

nuclearmasses.org: quick model comparisons 
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or plot different quantities… 

nuclearmasses.org: quick model comparisons 
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… such as neutron separation energy 

nuclearmasses.org: visualize separation energies … 



michael smith    ornl 

… plot with a binned color map & overlay with a representative r-process path 

nuclearmasses.org: visualize separation energies … 
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zoom in and show isotopes 

nuclearmasses.org: visualization 



•  develop tools for mass model manipulations [with H. Koura, JAEA]  

select nuclei 

display properties of  
selected nuclei 
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future visualization features 
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 work with mass datasets 

nuclearmasses.org: file management 

 enter your data into the system 

 change some of your data 

 combine two or more sets 

 SHARE - give others access 

 get information on a dataset 

 delete one of your sets 
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 work with mass datasets - choose to upload a new set 

nuclearmasses.org: file management 



michael smith    ornl 

nuclearmasses.org: file management 

 enter author information 
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 enter bibliographical information 

nuclearmasses.org: file management 
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 enter a description 

nuclearmasses.org: file management 
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upload the data file or paste it into the text field - then save 

nuclearmasses.org: file management 
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 combine different mass datasets 

nuclearmasses.org: file management 
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 choose the data sets in order of priority 

nuclearmasses.org: file management 
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 save the merged dataset 

nuclearmasses.org: file management 
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 save the merged dataset 

nuclearmasses.org: file management 



•  add another category for datasets - “collaborators” - for sharing data  

•  enable commenting on different mass models  
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nuclearmasses.org: future features 

•  show information on masses of isomers  

•  output files that can be directly input into statistical models for σ calculations  

•  build in a robust feature to export mass datasets 

•  your ideas …  



•  an online software system for nuclear mass research is freely available at  
   nuclearmasses.org 
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summary 

•  this system can SUPPLEMENT your research: 

make easy to SHARE your work with others 

make it easy for you to ACCESS the work of others 

provides visualization & analysis tools 

makes some repetitive tasks easy 

system could provide software support for a new mass evaluation effort 

•  invite you to register, try it out, and make suggestions on  
     how we can improve it for you 


