(velocity)=(wavelength)(frequency) - c= A v
Photon energy E=eV=hv
.62x107 Js)(3x m/s 24x107m-e nm-e
E_ 6.62x10"* Js)(3x10°m/s) _ (1.24x10°° V) (1240 v
C @L6x100Jev)d 2 - )
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for example Alg3 2.8 eV — 443 nm  *

¢
Absorption edge ‘

Visible light: 400 ~ 800 nm e w
3.1~15eV #E
1.5eV 3eVv

Energy | | | | | | |

10 1 mm 100 10 1pum 100 nm
Wave length _| | |

E=hc/A

Visible light

s tADsOIption - - Fluorescence

1/A =1 eV = 8065 cm-L Wave number

104 103 102 101 lev 10 100

(Eneray g ————

10 1 mm 100 10 1pm 100 nm 1nm
Wave length } | | | | | | |

[ I [ [ I \/4
E=held lcm?t 10?1 102 1083 104 105

Wave number } } ‘

| | |
i ! ! i
/infrareo\

400 cm 4000 cm1 X-ray
S 1 A=104pum
—~— -104 eV (10 keV)
1 eV <+— - — -
,....\H/\ Vas ~\ . , A A - »/w

Infrared spectrum < molecular vibration

1 eV = eN, = (1.6x1019 J)(6x1023 /mol) = 96000 J/mol
Avogadro Number  Faraday constant

Faraday constant = Charge of 1 mol electrons (C/mol)
b = eV & J/mol conversion

104 103 102 101 lev 10 100
Energy | | | | | | |

Wave length _| | | | |
E=hc/A

J/mol | | | | |

Conformation 10 kJ/mol 100 kJ/mol

g o Chemical Reactions

:f\ o Enthalpy of combustion
Bl - / =

s \,_//\‘ f \/ H,: 286 kJ/mol

Enthalpy of vaporization
H,0: 41 kJ/mol
Photoexcitation
— Chemical reactions

_Energy | | | | | |

1 eV = kz 7= (1.6x1019 J)/(1.38x10-23 J/K)=11600 K

104 103 102 101 lev 10 100

10 1mm 100 10 pm 100 nm
Wave length | | | | |

| | [ [ [
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[

=
(@)
Y
[
o
o

Temperature 1‘ H 191 1‘02 193 ‘

E=kyT I I I I I

room temperature 104K

lemi~1K ~1T magntic field

Semiconductor gaps
¢<Zeemen energy

E=kgT E=pgH - :l Conducxion
L]

12V 'JZKE”;’:.,{

]
<
i

n-type
o onductor zemiconductor




E =pgH = (9.27x1024 J/T)/(1.6x102° J/eV)=0.58x104 eV/T
1eV=058x104T or 1K=067T—1K~-1T

gnetization M Np =N, _eier el L#eH < 1T ~300

M = 415 (N; =N} ) = Ny tanh

KeT
Magnetic field

PLLLL goxw= ttttt
L 2ttt
NN L Lttt

ﬁ'\ Ny + N, ekl g sirker kT < 1 K~ 300
HgH

Wave number \

Energy unit conversions

104 103

Visible light

lev /10 100

10 1 mm 100

1um 100 nm

Wave length _| |
E=hc/A

[ [
lcml 102

104 105

1K 101

Temperature — ‘

10¢ 105

E= kT | |

A

lcmi~1K ~1T
Magntic field

E=keT E=pgH

room temperature

lev=124um eV=hc/A
= 8065 cm?
=11605 K
= 0.96x105 J/mol or C/mol

leV ~1pum ~104cmt
~104K ~ 100 kJ/mol

E=kyT

eN, Faraday const.
=1 mol charge

E = (1240 nm/eV) /A




