9.1

ECE 476/576

HW #7
Given: Ao = 6328 A; vo = 4.743x10+14 11, ;T=573K;
@  Avp =[i~g 1n2]”2vo = 1.81 GHz
nv2Av

(b) Npp. = 3V =3.793x10*18 modes;

(c) FSR =¢/2d =150 MHz; N =%’i =12 (or 13) x 2 for both polarizations

(d)  probability = Ni:% =3.173x10-8 (x 2 for two polarizations)

(e) E2 = 166,658.484 cm-1 = 20.66 eV; E; = 150,855.7cm-1 = 18.70 ev

®  nge= 515'%% =947%

(8  glvg)= (ﬁlfgjmz\lr; =35.193x10-10gec ; g = A -87% 8(V0) = 5.43x10-13 ¢ 2

(using A = 6.56x10+6 sec-1)
(hy  [N2—(g2/g1) NyJ o = 0.05 m-1; ie.,5% m-1 = s5x10-4 cm-!
(N2 - (82/21) N1) = 9.22x10+8 ¢ p-3 . (82/g1) =3/5;
N2 =9.22x10+8 + (3/5)N1 = [9.22x10+8 + 6x109 ) cm-3 = 6.92x109 cm-3

Note: Ny > Ny! but there s gain, (Ni= 10"%w? « 71““)
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2 L st = 5.98x10-2 crp-!
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' 12em-3; [ =— since 1) << 13 I = 6.8 watts/em
Nz - S%Nl = 1.48x10*1<cm-3; [ = si 1

AMA = AViV; v=375THz; AA=0.043 A

Yolg — aTlg } arlg =y lg; - Iou = 3.13 watts/cm?
= s g= g Ou
lour = T4 {1 ~ expl-ar L]




