Task 1.

(a)..

(b) inhomogeneous

(c) Maximum extraction - operation in saturated high-signal regime:
I'(l) =T +glls
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Task 2.

(@)3

(b) rotational

(c) glass.

B/Accl/n’. 2.8 times.

Task 3.

(a) transitional metal. Vibronic coupling.
(b) Frank-Condon principle.

7(GaAs)  n(GaN)(Eg(GaN))® _
(¢) Z(GaN) ~ n(Gans)(Eg(Gars)®

11.26 , GaN lifetime 266 ps.

Task 4.

(@) ...

(b) Vp:(lmax'lmin)/ (Imax"'lmin)

(c) From Eq. 11.3.13: V,, = % [y (ry,r2,0)], 50 Y| =V, % = 0.8.
Task 5.

(a) w1, w2, w0'’s equations are 5.5.8a, 5.5.8b, and 5.5.9. g1=g>=1-L./R=0.75, so w0=0.465
mm, and wl=w2=0.497 mm.
(b) g1=1, and g2=0.75, so w1=0.532 mm (=w0), and w2=0.614 mm.



(c) g1=1-R/(R+AR)>0 while g»=1-R/(R-AR)<0, so gig2<0. The cavity is unstable, and the
laser does not work. To move the cavity into a stable configuration, one must have
g1g2>0, ie, (1-L/(R+AR))(1-L/(R-AR))>0. Thus, L>R+AR or L<R-AR should be
satisfied. You have to move the mirrors by at least AR closer or farther than the
confocal position to bring the resonator into the stable region.

Task 6.

(a) ...

7\ (v (w} + wf,)
P”’zif_(f) 20,
(b) 7 ‘
(c) ...

(d) ns= NpNeNgNt- Ne= V2/27=83% ( y,=5x10-2), ng=hv/hv,mp=808/1060=76%, Ne~1,
so Ns=51% .

,S0 75 mW.



