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Unngmsyotenmanesnauuiman Wih
MIWHFId1993Aqa (black body radiations)

Spectral energy density / kJ/m3 nm
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ninmadeumunsanaalih (Wien’s displacement law)

1) (101 W) Amax T = 2.898 x 107 3[m - K] (1)
2000 K

ANDNNI VDU
2.898 x 1073
max — T =——— ~53800K
Amax = 500nm — 500 x 109
TNMYVDIUT
2.898 x 1073
T = 310K 5 Apax = —20 =~ — 9.35 x 10~ m(FIR)

310



NHUoa@HIn (Stefan’s law)

P=eAsT* (2)
T area — A, efficiency : e € [0, 1]
o =5.67x 107 8[W/m? K4

I(W/m2nm)

Stefan constant

7(nm)

ANNAd189 e = 1, T = 5800K

P
= 5 =567 % 1078(5800K)* = 6,42 x 10" [W/m?]

TNMEBOUI e =1, Tg = 310K, Tg = 300K, A = 1.5m?

— P = (1.5)(5.67 x 1078(310* — 300*) = 96.6[J/s]
8341kJ

———— = 1986kcal
4.2J/cal JB0kca

E(1day) = 96.6 x 24 x 3600 = 8341kJ =
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> Nyoiie1 waw uaslinudn nelinen neuaedua
(\ = 640nm) Seeail
hc  1.99 x 10=25[J - m]
‘TN T 640 x 10-9[m]
3.11 x 10719y
T 1.6 x 10-19[J/eV]
hc  1.24 x 107°[eV - m]

P N T T 640 x 10-9[m]

=3.11 x 1071°[J]

= 1.94eV

=1.94eV — p=1.94eV/c (3)
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> N3P BlanATon NAADUNMINEINWIaT K = 50eV

(1.0eV = 1.6 x 10719 agfianugnnau ae wysd
2ONDLANATO U

2 2m
_h_he_ ke
P pc  V2mc2K

K = 50eV, mc? = 0.512 x 10%V, hc = 1.24 x 107 °[eV - m]
,6 .
5\ = 1.24 x 10~ °[eV - m] 0173 % 10-%m
v/2(0.512 x 10°[eV])(50[eV])

= 0.173nm = 1.73° A(angstrom = 1071%m)
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b(x, t) = p(x)f (1),

f(t) =

e Wt E = hw=hv

Taofl v #0aNud w = 27w, h= h/21 uag o(x) Aanawndla

E
ﬁn Rigid box
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Energy level
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h?m?

Rigid box  E,=——=n’ n=1,2,3,.. 4)
2ma?

Harmonic well  E, = (n+1/2)Aw, n=0,1,2,... 5)
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E. Rutherford (1871-1937)
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Niels Bohr (1885-1962)
Ly=mvr=nh, n=1,2,...

> mslaswnlaasnesdidnasen laddoms sualanldes
TWaow NANSINUINTUANHANNTNY 199291037

hc
E,—E,=hy=—
YT



LU A0N0YNONUDIUDS

n=2 /—e
n=1 % VW=
. AE = hy

mymmmsaialaasdianasouluoznon

2 2
Ke SN (mvr)? = mKe?r = (nh)?

r2 r
2 2
2 h — 2 (he) 2
mKe?2 mc2Ke?

fh=n

(he)?

m =0.529 x 10_10m = 05290/4

ap =

(7N
®)

(&)



adulifianms (6) mwmndenudidnason luasaon

=—mvi—-— = ——=—
2 r 2 r
1Ke2 1 ,[(K\> 1 ,,
HEn:_EnTa(Z):_EmC <hc> :—Emc o
_ 1(0.512x 10%eV)(1/137)  13.6eV
2 n? - n?
Lﬁ"é] o = Lf ~ % ?]E]ﬂ"] fine structure constant

h
E, — E| = 10.2¢V = TC

~ 1.24x 107 %[eV - m]

10.2eV

I~ =121.6 x 107 °m = 121.6nm(12)
photon &
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sp1l-hybridization
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sp2-hybridization
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Hybrid molecules
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Intensity (I)

Ke

Ks high accelerating voltage

low accelerating voltage

Wavelength (i)

X-Ray Tube
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