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Introduction: periodic table of elements



the original periodic table by Mendeleev (1869)

Ann. Suppl. 8, 133 (1871).



a discovery of Galium

(1874)

a discovery of Germanium

(1879)

the original periodic table by Mendeleev

Ann. Suppl. 8, 133 (1871).

Predictions of unknown elements



Who invented the periodic table in the present form (the long form)?

Alfred Werner (1905)

a chemist of Univ. Zurich, Switzerland

1913: the first Nobel prize in Inorganic Chenistry

（遷移元素錯体の八面体形の構造：錯体化学の創始者）

Y. Maeno, K. Hagino, and T. Ishiguro,

Found. of Chem. 23, 201 (2021)



Any improvements?

i) why are there such gaps?

ii) why in separated tables?

iii) why are similar elements separated?

another example: Ti-Sn 



the original periodic table by Mendeleev

Ann. Suppl. 8, 133 (1871).



Elementouch

Y. Maeno, Butsuri 57, 681 (2002) (in Japanese)

Y. Maeno, K.Hagino, T. Ishiguro, 

Found. of Chem. 23, 201 (2021)



Elementouch

Y. Maeno, Butsuri 57, 681 (2002) (in Japanese)

Y. Maeno, K.Hagino, T. Ishiguro, 

Found. of Chem. 23, 201 (2021)



https://ss.scphys.kyoto-u.ac.jp/elementouch/images/illustration/

Quantum Materials Lab., Kyoto University
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Elementouch

pictures from

Quantum Materials Lab., 

Kyoto University



periodic table of elements

nucleus

electrons

noble gas

(shell closures)

13

the origin of periodicity



Magic Numbers

2, 8, 20, 28, 50, 82, 126

Shell Model

Mayer Jensen

Nobel Foundation archive

Nobel prize in Physics (1963)

Nuclear Shell Structures spin-orbit interaction



1st excited state of Pb isotopes

208Pb126
206Pb124

204Pb122
202Pb120

210Pb128
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r-process nucleosynthesis (waiting point nuclei)

island of stability (superheavy nuclei)



nuclear chart

Maeno-san

(cond-mat.)

Can one create a nuclear 

version of periodic table?



→ Select the most ‘typical’ nucleus for each element

Nuclear Periodic Table

✓ consider protons to make a correspondence to PT of elements

✓ How to deal with neutrons?

Mapping a 2D nuclear chart onto a 1D table

• the largest abundance

• the longest lifetime (if no stable nucleus)



proton

magic

s-shell

p-shell

sd-shell

f7/2

pfg

-shell

Nuclear Periodic Table



proton

magic

s-shell

p-shell

sd-shell

f7/2

Nuclear Periodic Table

✓ deformed nuclei

: round square

✓ unstable nuclei

:white letters



Nuclear Periodic Table a version with proton magic nuclei 

at the center

spherical deformeddeformed

a pedagogical significance

: to familiarize nuclear phsyics



Nuclear Periodic Table
a 3D nuclear periodic table

“Nucletouch”



Nuclear Periodic Table
a 3D nuclear periodic table

“Nucletouch”

a paper pattern （型紙） available at a Supplemental Material page

in the JPS web site 



Nuclear Periodic Table
a 3D nuclear periodic table

“Nucletouch”



a magical coincidence

periodic table of elements

the nuclear magic numbers are there 

in the same column!

(the same elements around them)

nuclear periodic table

a magical coincidence which 

can be recognized only after 

making a nuclear periodic table

Y. Maeno, K. Hagino, and T. Ishiguro,

Found. of Chem. 23, 201 (2021)



Summary

Nucletouch: a 3D nuclear periodic table

➢ a convenient tool to familiarize 

nuclear physics

✓ magic numbers

✓ nuclear deformation

✓ nuclear stability

✓ similarities and differenes between 

atoms and nuclei

good for 1st year students at universities


