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Who am I?
¸ Earth science high school teacher in Osaka for over35 years
¸ Study at a teacher training center and a university
¸ Associate professor and part-time lecturer of 

Osaka-KyoikuUniversity 2012 - 2022 (this year retired)
¸ Earth Science visiting teacher at KVIS since 2017,

at PCSHS Mukdahan in 2019
¸ School seismograph system (at KVIS and PCSHS Mukdahan,

this year: PCSHS Loei)
¸ 3D seismicity map, tsunami simulation etc.
¸ Polarized microscope unit & Thin-sections in a classroom
¸ Linux Programing (awk, C, Processing, Arduino IDE, Python, etc.)
¸ 3D printing (2019- )



My policy! for science education

ÅI will show you two videos of the volcanic 
eruptions.

ÅWhat is the fundamental difference 
between the two videos?



1991 UnzenPyroclastic Flow



A Day in Pompei AD79



Comparison of two videos

ÅReal (Fact) VS.           CG 
(Artificial)

ÅLow-resolution High-
resolution



ÅFact  

ÅArtificial



Seismology: studying earthquake

ÅIn Japan, there are many earthquakes; so the study of 
earthquakes kicked off at the end of 19 century in Japan 
by inviting foreign professors.

ÅMost of them were from Europe, so they did not know 
about earthquakes, but they were very surprised at the 
moving ground at Yokohama or Tokyo within a weekôs stay.

ÅSo, some of them established ñJapan seismological 
societyò.

ÅThis is the first seismological society in the world.       



Principle of Seismometer
¸ Fixed mass in shaking
¸ Another movement in an earthquake shaking
¸ Pendulum (Vertical / Horizontal)
¸ Sensor + Amplifier
¸ ҦaŜŎƘŀƴƛŎ όƭŜǾŜǊύ
Ҧ9ƭŜŎǘǊƻ-magnetic
Ҧ/ŀǇŀŎƛǘŀƴŎŜ 

¸ Recording system
ҦhƭŘΥ ǎǘǊŀǿ ŀƴŘ ǎƻƻǘ ǇŀǇŜǊ

Photo 
paper/Galvanometer 
ҦbŜǿΥ t/

Shaking in Latin



Omori type mechanical seismograph

(1896) Seismograph museum at 

ERI (Tokyo Univ.)



Soot paper + straw scriber + 
clock drive



Off course these system are too old 

fashioned!

However old system is completely 

visible and comprehensive! 



Modern seismograph systems at

Matsushiro seismic observatory

(Japan Meteorological Agency)  



Film case Seismometer
1997



My Film case Seismometer 1997 

ÅRubber band + magnet

ÅMagnet + coil

ÅAluminum pipe

ÅOP amp. circuit

ÅArduino + PC 

ÅArduino IDE + Processing   

ÅPendulum
ÅSensor
ÅDamper
ÅAmplifier
ÅRecording unit
ÅSoftware     



http://www.iris.edu/hq/files/programs/education_and_outreach/aotm/8/Seismograph_Background.pdf

Principle of seismometer



An aluminum plate covering

coil is used as  a òdumperó
A magnetic circuit made of 

two L shaped steel plates 

with two columnar 

neodymium magnets forms 

a U-shaped bipolar magnet 

as a whole, also become a 

pendulum's weight. 

A simple bifilar suspension is 

used for the horizontal pendulum.



Studentõs horizontal pendulum



S of Wakayama Pref. M5.4 19 th Nov.2015

Our studentõ seismometer record
Felt  Intensity = 3 (JMA Osaka ) 



My New Seismograph
¸ Horizontal: Pascwitztype (Swing-gate pendulum) 

¸ Vertical: Kirnostype (modified Lacoste pendulum)

¸
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¸ Long-period pendulum

¸ Longer period -> 

more oversea earthquakes

Natural period

Period [sec]

Gain



Structure of Electromagnetic sensor

Copper plate 
for Damping



Astronomy room



An unknown 
earthquake!

On 11th Dec. 2022
Morning



Why and How

occur the 1995 

Kobe earthquake?

By SSJ 1996



Left Kahaku_Web
Right Osaka kanku observatory Old JMA 59-type 

Seismographs  

until 1995





60mm



P S

S-P time [sec]

D[km] = k  x  T[sec]

K = 8.75 [km/sec]

S-T time

1mm=1sec

Here!

S-T time




