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(2.4)

VO;l”aU (Wein’s  displacement law)
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(2.8)

l&l dZ Y (Y)

dy2

+ 4 y (Y) =  0

1 d2-
z (z) ;;E2

z CL) = -(Y:

M?Q d2 Z (2) + a: Z (2)

2

= o

(2.9)

(2.10)

cr:  + cr;  + c$;
co2=
-2

(2.11)

&~fh?~ x (x), Y (y) 66at z (z) mamnm%ain~~ni3  (2.8),  (2.9) mt (2.10) &mm779
w
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9iniwni~  (2.12) r = 22 (2.13)c

8nv’= -< &“>dv
2

(2.15)

<E> = i E dw
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(2.18)

1 <E>=kT 1 (2.19)
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0

X  ( ‘Lunriau  10~‘cm)

=  8nkT  l i m  (-$)
1-O
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t

&  = Shv

&  = 4hu

C = 3hv

P  = 2hv

C = hv

5 2

c nhve -n  h v/kT

<E> = n=O

c
n=O

,-n h v/kT
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<E>  = hv
ehv/kT  _ 1

(2.22)

pr(,I)dA  =E. ’ d/l
A5 ehc/lkT  1

(2.23)

(2.24)
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A ( l!A&ao  lo-" cm)
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- 8nh  ,-  v3dv
C3  o,hv/kT

1

aps”x  = hv/kT dv = kTdx
h

P
87~(kT)~  ‘mx3dx

,=-
h3 c3 L--

0  ex  1

= 8nS  (kT)4
15h’c’

do

P T = aT4

8n5k4a =-
15h3c3

(2.25)

= 5.67 x 1O-8  %l&U.’  (66U)

&(,I)dA  = Bnhc. 1 dl
as ,hc/lkT  1

P,V.)d~  =
8nk5TS .A da

c”h’ e’  I
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- -“o 0 v - - - - D +
- v”-
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eVo =  h v -  w (2.30)

(2.31)
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hc
= r--eV,

= (6.625 x 1O-34  @%d)  (3 x 10’ bWlW?Ulfl) o,36 eV

(5893 x lo-”  LoJ’GI)s)  (1.6x 10m” jR/ey)

= 2.15 eV  0.36 eV

(1.79 eV) (1.6x lo-”  p/eV)
=

(6.625 x 10-34~61-%di)

= 4.33x 10’4 aowu1?l
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T = eV (2.32)
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“?%Jd  (Hz) BDVD4”Wi-G wkmulvlnow  “TlU”l~“dU  ( A )

1022  -
L’>

lo?t-  Gamma  rays - 10’ --10-a-1 x-urut,  xu

- 10” 10-Z

- 10% -10-I
0

- 101 1 p-1 nngstrom.  A
i-

IO”- (Soft) - 103 - 1 0 - l  “.,*w!“eter. nrri

IO’“-
1 t

tiltr:rvlolet - 102 10’

104-I m,cron,  #

~ 1o-p __ - ‘0”

10-3 - - 107

IO’O- - 108-l centmeter,  cm

101  - S h o r t w a v e  10-s
- 109

l@ -

10:  -

w/hTV,  ‘XYZjj,,  ggjg - 10-G  @gg
- 10’0-1  mE!ter,  m

- 10-T
- IO”

1 \IHz-IO6 -

IO”  -
t (LF)

- 10-q - 10’3-1  khmeter.  k m

10’  - LixlR  anve - 10-10 - 10’4

I kHzv103- (VLF) - lo-” - 10’5

66 PH 312



PH 312 67



68 PH 312



PH 312 69



mntmnia  (2.45) GlyJlMrj

hv-hv’ = E-E,,

fm-Xkmmun?a  (2.51)

(hv)‘+ (hv’)‘-2(hv)(hv’)  = E*+ E;-2E  E,

bbTlW-il  E* = p;c’+E;  RJb.WJfllT&&

(hv)* + (hv’)‘-2(hv&hv’)  = 2E; + p:c’-  2EE,

mm3 (2.50) tw%mms  (2.;2)

(2.51)

(2.52)

Z(hv)(hv’)(l-cod)  = 2EE,-2E;

= 2E,(E-E,)

&.I (hv)(hv’)(l-cod)  = E,(E-E,)  = m0c2  (hv-hv’)
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d@l  hv  = 100 keV  mncZ  = 510 keV  blR= cos0  = ~0~30”  = 0.866 K&4

1 1
-ii’-  100 keV = *" (l-0.866)

0.134~-
510 keV

1 1 0.134
=hv’ 100 keV + 510 keV

hv’ = 97.5 keV

T = hv-hv’

= (100-97.5) keV

= 2.5 keV

-,
P

0

+

-,
P

i
- - - - - - A!i

F 6

@  ‘;----

\
\

\

(i) ”
\

(ii)

p = p’cos8  + p,cos@

co@ = p-p’cos0

P,

co\~  ~ hv/c-(h\,‘ic)  cosH

(El-E:,)’  ‘/C

hv  - hv’ cod-

‘(T + E$-E;~ I”
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= 2.049A

E’ =.!I2
A’

/I (2.56)
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% l4 free space

PY = E;,‘k

-+A+-
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hV”MX = eV  GO A,,),,,  =
1.24 x 10 4 WJ.-b-W?

v
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