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N,+N2  = N, . . . . . . . . . . (5.1 n)

, N2  = WpN,  - Bq(N,  -NJ - (W/T) ........... (5.1 91)

4 = V,Bq(Nz  - N,)  - (q/T,) .......... (5.1 n)
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dT,  = - (5.11 “UI
YC

N z N> N, (5.14)

N :% W,(N,  ~ N) - 2BqN ~ (N,  + N)/t

4 = Iy,BN-(I’r,)lq

(5.15  n)

...,,.... (5.15  11)
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2. N,

I . N,
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wp = I/T, (5.19  n)
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N,, = lNIEh, = N, ,......... (5.21  fu

qli  =
y,(N,  + N,,)r,

2s
I)
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T(“K)

PH 464 133



134 PH 464



PH 464 135



N, = 1.1 x 10’8 Cr’+  I.000Ul%X.3 . . . . . . . . . . (5.30)

~&.4 NC/N,  =  6.9x 10.’ ik%tWnls  ( 5 . 1 9  n)  hJldt%@X  LaWal%

w,, = l/s = 3 3 0  %rl~-’ . . . . . . . . . (5.31)

LLR’9lflRUnl5 (5.25) LLRE  (5.26)

F: = 1.1(x-l) ( 5 . 3 2 )

1N, = _-  = L
BV*T, aP

..,... (5.33)
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90  = V,T,(W,(N,-No)-  F) = (V,N,)?(x-1) . . . . . . . . . . (5.35)

qoRop = __ = (J$FY”) (x- 1) . . . . . . . . .
Tu

(5.36)

A, = Bq(N,-N,)+ F - ? . . . . . . . . . . (5.37 n)

N, = N, %+(1/T)  = N,(XT,/T) . . . . . . . . .
Bqo+(l/T,) 1 +(x- 1) (T,/T)

.(5.37 “u)
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T, < T . . . . . . . . . (5.37 9)

Yi = 2x10-2

YI = -ln(l-T,)  =  6 x  1o-3

Yz = 0

Y” = (7,  +y,v2 = 3 x 10-j

Y = ?Ji+y, = 2.3x  10-l

hw =  1 . 8 3 x  lo-l9 ia

P = 2.5 TiaJ.

v, =  xw$/4 =  0 . 5 x  lo-*  ml!

N,  =  6 x  lOI  Nd-” klOOW6&!  ’

(I =  8 . 8 x  lo-”  WJt

5 =  0 . 2 3  x10-’ %I6

1 3 8 PH 464



9intwni-d  (5.33) b-x79&

N,  = lOI  Nd3+ km!AlhbaL3 ( 5 . 3 8 )
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AZ  0 . 9 3 9
0 z

4 . A&T
. . . . . . . . . . (5.41 n)

P = 6(x-l) . . . . . . . . . (5.41 Fl)
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P =
(

%zrYi  )s( +; - 1) . . . . . . . .
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4hw(Aw  )’AU”,,  =  --/- (5.46)
P

A d / d  = Aw,,,/w,, (5.47)
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w = IIJ~/AW~  + w,/Aw,
l/Ao~~,+  I/Aw,

. . . . . . . (5.48)

- laser line
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N(r) = NC,  +SN (5.49  n)

61;1  = - 6N(W,  + 1 IT)  - ZB(q,,dN  + N&q)

&j = Bq,,y,,GN

aawwiinzm-d (5.50 II)  asIwaunl-z  (5.50 n) ?:!A

(5.50 n)

(5.50 “I)

I/t,, = %‘,,  t(l/r)+2Bq<,//Z (5.53  n)

6N = -wc esp( ~ l/to)  co~(c01 + @)
B%V,

(5.54)
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(0
2r

x -+  1 + (a!N,/y) (x ~ 1)
..___.___. (5.55 n)

!

0 = ~ ai’N,  ; (x - 1) 1’ ( 5 . 5 5  V)

di+ = -6N(W,  + l/r)  ~ B(q,,GN  + N,,6q) .......... (5.56 n)

&j  = Bq,y$N .......... (5.56 ll)
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1/t,, = ~W,+(l/~)+Bq~~i2 .._.  ( 5 . 5 7  n)

a2 = B2%%,V, ( 5 . 5 7  “il)

hu%&iufm  (5.11), (5.331,  (5.34) kaf (5.35) -dam~nwh~uta  mu7anaiuu

l~Bi%~~~au~~~eilY4lU %I
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N, = N,
[x(N,  + N,)/(N,  - N,]  - 1

[x0’, + NMN,  - N,);  + 1
. . . . . . . . . (5.60)
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ti = --?BqN ........ ..(5.6 1 n)

;1  = /WN-(lk)/q .......... (5.61 ‘II)

t* zz t/r,

Ml: Q = q/N,V,

tl = N / N ,

@T&i  mm3  (5.61) nmdu

.......... (5.63)

.......... (5.64 n )

.......... (5.64 U)

dtl-=
dt’ .- wl . . . . . . . . . . (5.65 T-l)

- = h-l)@dt* . . . . . . . . . . (5.65 U)
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1 = rlCt*,  rli)

. . . . . . . . . (5.66)

J

Q-cpi  = ._......~. (5.67)
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.

N/N,,

. . . . (5.69)
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E = ($)AwV,v . . . . . . . . .

mm  (Wagner and Lengyel)]

I I I I

12 -

a-

4-

I I I I
.2 .4 .6 .8

N,/N,
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N,  = l/k’~Bs,
5

4

3

. . . . . . . (5.74)

NJ/N.  f%J  N/N,

N,  = liV,Bs, = N, . . . . . . . . . . (5.75)
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N, = N,Wc,,r/(l  tw,,T) ( 5 . 7 6 )

tllxldfl~~uLaL6aa~~~~~~~  Wc,r  c-c  1 (t$aiaah  Nd/YAG bl%Z N e )  bEit W,T  -cc  1

Kaiser  9inmml~  (5.73), (5.75) bbaz  (5.76) %&I
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. . . . . . . . . . (5.81)

T = Znihw = 2d/c . . . . . . . . (5.84)
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T”, = l-Y, = exp(-y,)

= exp[ -26  sin2(Awt/2)) . . (5.91)
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(5.95n)
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P<

Y
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I 2

1
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Id’ I

ii, = 80% R, = 80%

(b)

= 100%
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12
lb

= . . . . . . . . ..(5.99)
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P (
VAOJ= -+y.)(x  - 1)

& = C exp(  - t/t,) sin(wt  + 0)

25
t o =

x + 1 + (aPN,/y)  (x - 1)

to = 25/X
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