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1. 배경: 핵주기율

Science is centered on the search for spatiotemporal 
patterns because nature is organized around

configurations (spatial patterns) and rhythms (temporal 
patterns).

Configuration is arrangement of elements (nucleons, atoms, 
molecules, cells and so forth) in space, combined with the 
properties or attributes of each element, such as velocity 
(momentum), mass (energy) or shape (force).

Pattern means the change to a configuration over a period of 
time, or a configuration is a cross section of a dynamic pattern at 
any moment of time.
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Mapping the Mind by Rita Carter1g
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2. 시작점

Nuclear shapes and their phases

What a similarity
between
energy and shape
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Sub-Center ! Sub-Center !

Sub shell-closure
Main shell-closure Main shell-closure

N

R
 : 

E
(4

)/
E

(2
)

+
+

50 60 70 80 90

1.0

1.5

2.0

2.5

3.0

J (13/2)dg J (17/2)hds
g  7/2d  5/2 d  3/2 s  1/2 h  11 /2

J (31/2)dghs

 Z=46:Pd
 Z=48:Cd
 Z=50:Sn
 Z=52:Te
 Z=54:Xe
 Z=56:Ba

 Z=44:Ru

 N46
 N48
 N50
 N52
 N54
 N56
 N58
 N60
 N62
 N64
 N66

 N44

 N68
 N70

sub-center sub-center
main-center

Sub shell-closure
Main shell-closure Main shell-closure

Ni Pd Cd SnRuMoSr ZrKrSeGeZn

R
 : 

E
(4

)/
E(

2
)

+
+

Proton Number
28 30 32 34 36 38 40 42 44 46

1.5

2.0

2.5

3.0

48 50

N=64

N=68
N=60

N=66
N=62

J (11/2)fp J (9 /2)g

J (21 /2)fpg

rig id ro to r l imi tat ion

p3/2 p1/2 g9/2f5/2

Networking between neutrons and protons



3. 출발선에 선 우리들의 핵종들

아궁이와 불쏘시개
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 Nilsson diagram for neutrons
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유행하는 spherical shell model이 다가 아니다
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Nuclear structure by two-proton 
cluster configurations described 
as two valence particles, ,
coupled with the number of 
valence neutrons, .  
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Fernando Krahn

El color de la ciencia

The author shows how our personalities reflect the 
biological mechanisms underlying thought and emotion
and how behavioral eccentricities may be traced to 
abnormalities in an individual brain. 
–mapping the mind-Don’t stay  a particular ridge of your 

own interest, but
look at other domains in nuclear many-
body quantum systems, even at different 
branches; chemistry and biology.

I hope the presentation make you feel 
free to extrapolate and to speculate 
about where you go next.

Foresight ? but also backsight !
Background ? but also foreground !
Forecast ? but also backcast !

A3 Foresight Program: 2019 Northeastern Asian Symposium on Nuclear Physics in the 21st Century, 2019. 12. 6-7. RIKEN Kobe campus .
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