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1- k = exp(-2aL) = exp[-2(1.34*10™)*30] = 0.992
2- G = R;R,G%k = 0.999*0.95*1.052*0.992 = 1.038
Since G, > 1, this laser operates above threshold.
3- G =exp(yL)

LnG=¢yL

y=Ln G/L = In(1.05)/30 = 1.63*10° [cm™]

2 o3y Example Jlz
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e 102 2 W Jedll Lo gl Aheamy o 50 500 g

The loss factor k 4adl oi 3ylud-1 fale -1

The loss coefficient o A&l o) 8jlud-1 folas -2
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Aol Lo e famy L) e OF LY G =1-0 QW) boad) 5ag w)
G=1= RlRZGAzk
1- k = 1/( R{R,GA?) = 1/(0.999*0.97*1.02%) = 0.9919
As expected, k < 1.
Since G > 1, this laser operates above threshold.
2- k = exp(-2aL)
Ink = -2aL
a = Ink/(-2L) = In(0.9919)/(-100) = 8.13*10"° [cm™]
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The two energy levels between which lasing occur are: the lower laser
energy level (E,), and the upper laser energy level (E,).
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adjacent longitudinal modes

number of the emitted @,jlx Jskll s e @il aJelall LadW) sue -0
longitudinal mode

S
Solution j}—3!
()
(Av) = C/ (2L) = 3*10° [m/s]/(2*0.3 [m]) = 0.5*10° [Hz] = 0.5 [GHZ]
(<)
Aq=2L/q

q = 2L/ Aq = 2*0.3 [m]/0.6328*10° [m] = 0.948*10°

)

A) By multiplying the mode number from section 2 by the basic
mode frequency:
v = q*(Av) = (0.948*10°) (0.5*10° [Hz]) = 4.74*10" [Hz]

B) By direct calculationo s yald) gudadl de
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