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Example 2.13. ASE threshold for a solid-state laser rod
We consider a solid-state laser rod, such as Nd:YAG, with
D = 6mm, [ = 10cm and n = 1.82 and consider first
the symmetric configuration of Fig. 2.23a, so that, from
Eq. (2.9.1) we get (§2/4m) = 2.25 x 10~*. Since the
line of Nd:YAG is Lorentzian and one can take ¢ = |
for this line, from Eq. (2.9.4a) we obtain G = 2.5 x 10*
i.e. 0, Nyl = InG = 10.12. Taking 2.8 x 107" em?® as
the value of the peak stimulated emission cross section
a, for Nd:YAG [see Example 2.10], we then get a thresh-
old inversion for ASE of N.. = 3.6 x 10"%em™. For

Vi du 2.13: Ngudng ASE ctia mot thanh laser ran.

Chuing ta xét mot thanh laser ran, chang han laser Nd: YAG, ¢6 D = 6mm,
| = 10 cm va n = 1.82 va trudc tién xét cau hinh d6i xing trong hinh 2.23a,
thé thi, tir Pt (2.91) ching ta c6 (Q/4m) = 2.25 x 10~*. Vi vach phd cua
Nd:YAG c6 dang Lorentzian va ddi v4i vach nay ching ta c6 thé chon
¢ =1, tir Pt (2.9.4a) ching ta c6 G = 2.5 x 10*%, tuc la o,Neyl = InG =
10.12. Gia sir tiét dién phat xa cam ung cuc dai g, d6i véi Nd:YAG [xem vi
du 2.10] 1a 2.8 x 107 '9¢m?, thé thi chung ta suy ra dugc ngudng dao 1on
mat do (mat do dao 1on ngudng) dbi véi ASE 1a Ny, = 3.6 x 108cm ™3,

the single end configuration of Fig. 2.23b we get from
Eq. (2.9.2) (£2'/47) = 5.62 x 107 and from Eg. (2.9.5a)
G = 6.4 x 107, i.e. a much smaller value for the thresh-
old peak gain. The threshold inversion for ASE 1s, in this
case, equal to Ny, = InG/a,l = 2.3 x 10"%cm’. Note
that the emission solid angle would be n* times larger
than the value calculate above. We thus get £2, = n =
9.36 x 107" sterad and 2/, = n*£2, = 2.33 x 107 sterad,
in the two cases respectively.

Péi v6i cau hinh mot dau ¢ hinh 2.23 b, tir phuong trinh (2.9.2) (Q'/41) =
5.62 x 107° va tir Pt (2.9.53) G = 6.4 x 102, tic 1a gia tri nhé hon nhiéu
ngudng do lgi cuc dai. Trong truong hop nay, ngudng dao I6n mat dé (mat
do dao 1on ngudng) doi véi ASE bang Ny, = InG/o,l = 2.3 x 10'8cm?.
Luu ¥ rang goc khdi phét xa s& 16n hon gia tri duoc tinh ¢ trén n? lan. Vi
thé ching ta c6 Q, =n?Q =936 x 10 3strerad va Q', =n?Q, =
2.33 x 107 3strerad Gng véi hai trudng hop.



