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先週までは力学

• 今週からは、物質の物理(material physics)。そ
の後、電磁気(electromagnetism)、電磁波
(electromagnetic wave,光(light) 、現代物理学
(modern physics)へと進む。







hierarchical structure of matter
• atom, molecule

• electron, nucleus (pl. nuclei)

• proton, neutron, quark

• neutrino

element
• periodic table of the elements

• Isotope

– dating (age determination), such as radio 

carbon dating (ration between 12C and 14C)

• atomic mass unit (amu)

• compound, mixture



atomic hypothesis

• Feynman: If some cataclysm were to destroy 
all scientific knowledge and only one 
sentence could be passed on to the next 
generation of creatures, the statement with 
the most information in the least words would 
be, “All things are made of atoms - little 
particles that move around in perpetual 
motion, attracting each other when they are a 
little distance apart, but repelling upon being 
squeezed into one another.”







three forms of matter

• solid, liquid, gas

• solid: crystal structure, lattice

• liquid
– Archimedes’ principle: An immersed object is 

buoyed up by a force equal to the weight of the 
fluid it displaces.

– buoyant force

– Pascal’s principle: A change in pressure at any 
point in an enclosed fluid at rest is transmitted 
undiminished to all points in the fluid.



gas

• gas

– atmosphere, atmospheric pressure, 
barometer, ozone layer

– Bernoulli’s principle: When the speed of a 
fluid increases, internal pressure in the 
fluid decreases.

– Boyle’s law: The product of pressure and 
volume for a given mass of gas is a 
constant as long as the temperature 
doesn’t change.



quiz

• What are the three forms of matter?

• Read the following equations.

– Ex)

• z squared equals x squared plus y square. (ピリオド忘れない)

5:2=10:4

102/51=2

2 2 2z x y 
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2y ax bx c  

3y ax


