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an ideal body, which absorbs and emits all frequencies, is called
a blackbody and serves as an idealization for any radiating material,
the radiation emitted by a blackbody is called blackbody radiation.
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FIGURE 1.1

Spectral distribution of the intensity of blackbody radiation as a
function of frequency for several temperatures. The intensity is given
In arbitrary units. The dashed line is the prediction of classical
physics. As the temperature increases. The maximum shifts to higher
frequencies and the total radiated energy (the area under each curve)
increases significantly. Note that the horizontal axis is labeled by
n /10" s*. This notation means that the dimensionless numbers on that
axis re frequencies divided by 10 s*. We shall use this notation to
label columns in tables and axes in figures because of its unambiguous

nature and algebraic convenience.
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In classical physics, the variables that represent observables
(such as position, momentum and energy) can take on a continuum of
values.
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Energies of the oscillators were discrete and had to be

proportional to an integral multiple of the frequently in an equation of
the form E = nhv
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FIGURE 1.3 The electromagnetic spectrum of the sun as measured in the upper

atmosphere of the earth. A comparison of this figure with Figure 1.2 shows that
the sun's surface radiates as a blackbody at a temperature of about 6000 k.
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The intensity of the radiation is proportioned to the square of the
amplitude of the .oscillating electric field.
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FIGURE 1.4 The kinetic energy of electrons gected from the surface of

sodium metal versus the frequency of the incident ultraviolet radiation. The
threshold frequency hereis 4.40 x 10" Hz (LHz=1s")
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Einstein proposed that the radiation itself existed as sméel
packers of energy, E=hn, now known as photons.
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Figure 1-5. Photoelectric effect data showing a plot of retarding
potential necessary to stop electron flow from a metal (lithium), or
equivalently, eectron kinetic energy, as a function of frequency of the
incident light, the slope of thelineis h/e.
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Figure 1-6. The spectrum of radiation scattered by carbon,
showing the unmodified line at 0.7078 A on the left and the shifted
line at 0.7314 A on the right. The former is the wave-length of the
primary radiation.
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P, G S8 A AN a2 5%

(hvo - hv)2 2hvehv (1- cos6)
\ p, c?=(hv. - hv)+2hv.hv (1- cosd) (1-18)
Joaati (1-18) Aalee 8 (1-18) Ualza e (v.- V) Al (e (i silly

m2c? + pezcz — pezcz - 2hv.hv (1- cosf)+2mc?(hv. - hv) +m?c*

tAlalaall 8l e ALl g gaal) edsy L (1-19)
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A
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LA AA
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1-5 Wave Prosperities and Electron Diffraction
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Jdights

— Louis de Broglie s md ey i alle 2361924 ole i
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i€ BV e s M A4S apua S I ¢ O P At S5 1 54l
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..(1-22)
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\ p=2.73 10 *kg.ms™*
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X Al 3y Cayan 5Ll o3a saldll (g5l (5 pal) s 5 Aauida
Aaloall) 4,00 1 o sa 5 salal) w38 Eygas cuw s X-ray diffraction
X Al o pal) Jshall ae 4 lEie (Al Gl i) g

sl ey clip S (ge pladi Jindi of aas 28 (A jail) Aaldd) g
~ LAl Yo g2 Y Le = Lo X Al ) ailiie 3 p0n aie Lty 350
ilapaall Za pal) dall

G5 S j Lealala ol A sl Gla ge COE gy 1-8 JSS
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[ncident X-rays Beflected X-rays

First

erystal

plane

a- Second

crystal

= plane

o sin i

Aromes 0@ crvsial
Figure 1-8 the scattering of X-rays by crystal planes when the
angle O between the scattered X-rays and the crystal plane equals the
angle between the incident X-rays and the plane.
j=2adnb ... (1-23)

n

lealti of da ciliy SN @8l e Ly sas aabiiall Jalssll JKa o

(Davisson and  y— > 5 O sedla (pallall sy e (38a7% L) 5 ) ol
(1 Aalrally axi 2 o da iy @lldg (1-23) Aalaally o ypusiti oSy Germer
bytady Craalis Ay yail) Aagill oda o) L1°9 UG 8 minge s LS 22)

[1il]

FIGURE 1.9

(@) the X-ray diffraction pattern of auminum foil. (b) the electron
diffraction pattern of aluminum foil. The similarity of these two patterns
shows that electrons can behave like X-rays and display wavelike
properties.
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1-6 The Bohr Atom

"The Bohr Theory of the Hydrogen Atom Can be Used
Drive the Rydberg For mole"

4,k Niels Bohr ) sy— (ulis (S ladall allall 028 (1911 ol &
Hw\m\&mchﬂﬁ&\juni)m@\oJﬂoM\
.BJM\

J.\l_kﬁz\.\.u);ﬂ‘ C’—;‘M\&‘:(‘Jﬁﬁj\j cﬁjdﬂcgjjﬂ\ CJJA.\HIS.\L
Al 5ogen Al g s) el 853K e s ABS o lie) (Say o Clases
2 s e (& s S g dasi n S F gl Lo Sl s s
eslsS Ol Cuua agl S5 8

=1 (Ze)z(e) ... (1-24)
4De, r

O AT

Bodll xa agl SB35 3) g8 BN Hhl Caal v, £ =885 107¢N'm?
PGNP ERIA|

= Y ...(1-25)

r
O AU dpladl) de pull A v dua
rand o gl B glusay

i ...(1-26)
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Stationary electron orbits

o3 b sy dan iy ol all L) aalially a3 b Lpm il 038 s

LS o) Lyl 5 quantization  condition axeSall L i Clasiuly <l
Al (s 4leSa angular momentum L 44 ) 3l 4S 5all

L=mvr=nh ,n=1,2,........
..(1-27)

v s AR 03 (e
mr

(1-26) b Lom sl

1 § m(n_h) mnzh2

dDg. r2 r mr

e 4D h?
1 o2 _n h b r= 2
4Dg, mr me
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il i rd 3 4

FIGURE 1.10

The energy level diagram for the hydrogen atom, showing how
transitions from higher states into some particular state lead to the
observed spectral series for hydrogen.

Fpaad) AUl Al ) Al e J geanl LiSay (1-33) il e
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Rydberg constant z »x ) <ulh ¢ Ry Cus

_ome* (9.11 10" *kg)(1.60" 10 *¢)*
RH_ 213 . “12 A2N]-1pan- 2 . - 34 3 s 108
8¢.2h°%c (8)(8.85" 10 2c?N'm 2)(6.63" 10 *J.5)°(2.0" 10°nVs)

R,%=1.089" 10'm*
Z35ad O 8 gl LDl o €y 1-10 JSG 8 Calal) b gladd il
S Al L Ja gl Yiad i jail) il e Al Lgladl) o3ay s
Ll oy ginal (g 5 usal) <y gSIY) (s\a jid) & oa ) (e Lis Lyman
e aaa3 Balmer saries b dluls bagha GUX ((n= 1) J3¥1 ladl
S (6 gl L el i) JS (g 5] culi s STy LA i
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6 JLia

¢ goded) B4 ol A8Ua Cual
Calculate the ionization ener gy of the hydrogen atom?
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Al 5 s e s SV AD Y A DU Al ol dsl
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me* 1 1

AE=—— (- —
8¢.°h? (nlz n;)
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=2.18" 10 J=13.6 eV
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(2) The exact value of Ry = 1.09736 x 10’ m™* = 109.736 cm™
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Short Introduction about Fourier Seriesand itsintegral.
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