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An upgrade of the UoA nuclear electromagnetic moments database 
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__________________________________________________________________________________________ 

 
Abstract A web–based database of nuclear electromagnetic moments data has been created and 
hosted online at the University of Athens since 2012 [1]. In this work, we report on an update which has 
focused on syncing spectroscopic information, electric quadrupole and magnetic dipole moments with 
the ENSDF database [2] and literature values. A new feature is the incorporation of nuclear charge 
radii values obtained after 2015. Additionally, instructions of how to use the database, alongside with 
annonations and abbreviations, are presented. 
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INTRODUCTION  

Nuclear moments play a vital role in our effort to better understand the nucleus. The Electric 
Quadrupole Moment (Q) is an observable that relates directly to the shape and size of the nucleus. On 
the other hand, the Magnetic Dipole Moment (µ) is a quantum operator that describes the nuclear 
magnetism in terms of the spin of the state in which the nucleus resides. Thus, measuring magnetic 
dipole moments can determine the wave function of a nuclear state in terms of the single-particle 
degrees of freedom. Despite the significance of the above values, the related experimental data are 
scattered throughout literature. As a result, the need to provide a user–friendly database that includes 
all the available experimental data is substantial. 
 
THE DATABASE 
 

The current version includes information for nearly every element (up to Z=118), with the most 
recent update having a cut–off date 2019-03-31. The main feature of the current effort is the addition 
of over 150 entries and 3 new experimental techniques of electric quadrupole and magnetic dipole 
moments. The update was based on searching published works found in the NSR database [3] and 
focused on pure experimental results. Data from the same database regarding rms charge radii (δ<r2>) 
published after 2017 were also included in the database for the first time. Additionally, level energies, 
half-lives and spin/parity values were synced with the ENSDF database. 

Overall, the database now includes over 6300 levels with nuclear electromagnetic moments and 
charge radii. Elementary particle data are also available, adopting them directly from the Particle Data 
Group Evaluations [4]. Each entry is accompanied by the experimental method used to deduce it. A 
key feature of our database is the incorporation of the NSR keyword and DOI (digital object 
identifier) next to each experimental entry. Thus, all the available values for every energy level are 
gathered in the same group, with direct hyperlinks to the original citations, see also Fig. 1. 
 

 
 

Figure 1. A typical example of information regarding a random isotope 
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DATABASE ARCHITECTURE 
The main user interface of the database comprises of a search form (Fig. 2): 

 
Figure 2. The main user interface 

By selecting an isotope based on its atomic number, all the available data for each of the known 
energy levels will be displayed. 

 
Figure 3 Data for a specified atomic number 

Searching based on the mass number will display information for a group of isobars. 
 

 
 

Figure 4. Data for a group of isobars with the same mass number 
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Alternatively, the user can select to use either the periodic table or the Z helix, which provide 
access to the same results. 
 

 

Figure 5 The periodic table (left) and the Z-helix (right) 

The database is accompanied by a blog, in which the user can view updates and recommended 
citations, alongside with a help option including information for the experimental deduction methods, 
how to use the database and annotations. The option to directly sumbit new or re-evaluated data is, 
additionally, available. 
 
CONCLUSIONS AND FUTURE WORK 
 

Collectively, the current upgrade offers the most up-to-date experimentally deduced data. Future 
work will focus on more systematic updates concerning the mentioned databases, as well as syncing 
data with older tabulations, such as those by Fuller [5] and Raghavan [6], which have been left out of 
recent evaluations, generating some discussion among experts. An effort will be placed on providing 
plotting capabilities of systematics, as well as, on the design of an easy–to–use mobile app. 
 
References 

 
[1] The NUMOR magnetic moments database, URL: http://magneticmoments.info 
[2] The Evaluated Nuclear Structure Data Files (ENSDF), URL: https://www.nndc.bnl.gov/ensdf/  
[3] Nuclear Science References (NSR), URL: https://www-nds.iaea.org/nsr/  
[4] M. Tanabashi et al. Phys. Rev. D 98, 030001 (2018)  
[5] G.H. Fuller, J. Phys. Chem. Ref. Data, 5, 835 (1976)  
[6] P. Raghavan, At. Data, Nucl. Data Tables 42, 189 (1989)  
[7] T.J. Mertzimekis et al. NIM A 807, 56 (2016)  
[8] J.F. Ziegler et al., Nucl. Inst. Meth. Phys. Res. B 268, 1818 (2010) 

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

