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http://en.wikipedia.org/wiki/Planck
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» Rayleigh-Jeans O O O

U(v) = 8W§3BT 2y (1)
» Wien OO O
V() = B exp(— v/ Ty @)
» Planck O OO
U(w)dy = 2" ! V3dy (3)

c3 exp(hv/kgT)—1

v0 00000000
A0 ODDO0D00O (6.62606957(29) x 10~34m?kg/s)
kgD 0DO0O0DODO0 (1.3806488(13) x 10723m?%kg s 72K 1)
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E =nhv(n=0,1,2,--) (4)
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E =nhv(n=0,1,2,--) (4)
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E =nhv(n=0,1,2,--) (4)
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| |0000 o | a/R]

He 12.47 1.50
Ne 12.47 1.50
Ar 12.47 1.50
Ho 20.5 2.47
Ny 20.8 2.50
(0D 21.0 2.53
CcO 20.7 2.49

00 (J-mol™! K1)
0000 R =8.314 J/(mol0 K)
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Maxwell-Boltzmann O O

Maxwell-Boltzmann Molecular Speed Distribution for Noble Gases
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Maxwell-Boltzmann OO0 OO OO0
0000000000 (w,v,v) 0000

3/2 2 2 2
m m(vg + vy + v5)
f X z) = - = L -
(v, vy, v2) <27rkBT> eXp( 2kg T > (5)

(00000
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m 3/2 2 mV2
f(v) = 4 -
(v) <27rkBT> v exP( 2kBT) (6
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Evg= hcwe(v+é) - hcwexe(v+1)

wibration terms

+ heB](J+1) - heDeJ*(J+1) - heaotw+b](J+1)

i /‘ rotation terms f i wvibration—rotation effect
‘/ L g negative X g positive
harmonic anharmonic
T S

I I'e

Rigid rotor Centrifugal stretching &
term term 1 I l_ 1 bl l—
. 2 T 2
r r r LI



goooo,ob-obboggad

10 q
=
=
=
= 5
i}
=
: ‘
z

0 I.|I||HH | : “I|||||

2000 2050 2100 2150 2200 2250
wavenumber fom’!

Figure: DO 0OOOO0DODOO-0000000



goooood

0000000000
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Al 242 2.91
Cu| 2447 2.94
Fe 25.10 3.02
Sn 27.11 3.26

Ti 26.06 3.13
W 24.8 2.98
Zn 25.2 3.03

00 (J-mol~ ! K1)
0000 R=8.314 J/(mold K)
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e =3R (9)
Dulong, Petit(1819)
1.Takagi (1992)
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