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Example 6.2. Calculation of an|Vidu 6.2. Tinh toan cac thong sé cua
anamorphic priem-pair system to focus | hé lang kinh cap bién dang~énh de hoi
the light of a single-stripe diode laser | tu anh sang cua laser ban dan don dai.
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We will consider the system
coniiguration of Fig. 6.12 and a single-
stripe laser with GJ_ = 20° and 6] = 5°,
so that, assuming diitraction limited
Gaussian distributions. we can take d+
= 1.4 |im and d\\ = 5.8 |im. We will
consider a collimating lens, L\, of iocal
length/i = 6.5 IDE After lens L\, the
beam diameters along the fast and
slovv axes, will be respectively D+ =
2/itgox = 4.73 mm and D\\ = 2/i tgd|| =
1.14mm. Each prism must then provide
a magnification of M = [Dx/aii]/2 ™ 2.
Assuming the prisms to be made of
fused silica, so that the refractive index
at 800 nm vvavelength is n = 1.463,
then ¢, and ¢, are found from Eg.
(6.3.1) and from Snell’s law sin 6] = n
sin 6r. The solution can be readily
obtained either graphically or by a fast
iterative procedure.

For this procedure, we tirst assume a
tentative value of 6; and use Snelis law,
with n = 1.463, to calculate a tirst value
of 6r. This value is then inserted into
Eq. (6.3.1), with M = 2, to calculate a
new value of 9i corresponding to the
first iteration, and so on. Starting from
e.g. 8( = 70°, this iterative calculation
rapidly converges, in a few iterations,
to 91 = 67.15° and 9r = 39°. Since the
beam is assumed to exit normal to the
second face of the prism, a simple
geometrical argument shows that trie
apex angle of the prism must be a = 6r
A 39° In this way, atter the second
prism, a circularbeam wvvith diameter
D|| = Dx = 4.73 mm is obtained. Let us
novv take the focal length of lens Li to
be/) = 26mm and assume that wrie beam
is still diffraction limited after this lens.

Chung ta xét hé c6 cau hinh nhu trong
H. 6.12 va laser don dai c6 8, = 20°
va 0, =5° sao cho néu nhu chum
laser c6 phan bd Gauss tiéu chuan
(gigi han nhiéu xa, it nhiéu xa, do
phan ky cham it nhat) ching ta c6 thé
lay d, =1.4um va d, =5.8um.
Chuling ta s& xét mot thau kinh chuan
truc, L, tiéu cu f; = 6.5mm. Sau
thau kinh L, duwong kinh chim doc
theo c&c tryc nhanh va cham tuong
ung la D, = 2fitgf, = 4.73 mmva
Dy = 2f,tgh, = 1.14mm. Thé thi
moi ling kinh phai c6 do phong dai
bang M = [D, /D,]*/? = 2. Gia sir cac
lang kinh 1am bang vat liéu silic oxit
nong chay, vi thé chiét suat ¢ng vai
budc song 800 nm 1a n = 1.463, thé thi
chling ta c6 thé tim 6; va 6, tir Pt
(6.3.1) va dinh luat Snell sing; =
nsind,.Nghiém c6 thé tim dugc dé
dang bing biang phuong phap db thi
hoac quy trinh Iap nhanh.

Trong quy trinh ndy, truéc hét ching
ta gia st gia tri du kién cua 6;; va
dung dinh luat Snell véi n=1.463 dé
tinh gia tri dau tién cua 6,. Sau do,
ching ta thé gi4 tri nay vao Pt (6.3.1),
VGi M = 2 dé tinh gia tri méi cua 6;
tuong ung voi lan lap tha nhat, va
v.v...Ching han lac dau ta chon
0; = 70°, phép toan liap nay nhanh
chéng hoi tu trong vai lan lip, dén
0; = 67.15° va 6, = 39°.Vi chlng ta
git st chum thoat ra theo hudng
vudng goc véi bé mat thir hai cua lang
kinh, cin ci vao tinh chat hinh hoc
cua hé ta thidy rang géc & dinh cua
lang kinh phai bing a=06, =
399.Véi nhitng théng sé nay, sau ling
kinh tha hai ching ta thu dugc mot
chum tron duong kinh Dy =D, =
4.73mm. Bay gio gia st tiéu cy cua




The beam spot size in the focal plane of
this second lens will then be d =
4A2InD s 5.52 I"m [the expression
vvhich applies for Gaussian beam
focusing is again used here, see Eq.
(4.7.28)]. Note the very small value of
the pump diameter vvhich can, in
principle. be achieved. Indeed one
readily sees uiat the effect of the
optical system in the fast axis plane
(Fig. 6.12a) 1s to make a fi/fi =
magnificd image of the ﬁeld
distribution at the diode exit face. Since
one has d+ = 1.4 um, we then expect d
= (J'->/['¢) d+ =5.6 |im. To obtain such
a small spot, however, lenses which are
well corrected for spherical abcrration
must be used, in particular for the
collimator lens, Li. In a typical
situation, account being taken of the
tinite resolving powers of lenses Li and
Li, the beam diameter in the focal plane
of lens Li may be 5 -i- 10 times larger
In any case, the beam divergence in the
focal plane of lens L-i is given by ¢ =
D/212, where D is the beam diameter at
the lens position. If a rod of retractive
index H/i is placed in the focal plane,
then, due to beam reiraction, the
divergence is approximately reduced
by a factor H/L. If we then take /IR =
1.82, as appropriate for YAG crystals,
we then get 0,, = D/2f2t\R = 0.05 rad =
3°.

thiu kinh L, 1a £, =26 mm va gia su
rang chum van con tinh chat gioi han
nhiéu xa (it nhiéu xa, khong bi phan
ky, mode Gauss) sau lang kinh nay.
Kich thuéc cua chum trong mit phang
tiéu thir hai cia thiu kinh nay s& la
d = 4Af,/nD = 5.52um. [biéu thic
ap dung cho su hoi tu chum Gauss
cing dwoc dung ¢ day, xem Pt
(4.7.28)]. Luu y rang vé nguyén tac co
thé dat dén gia tri duong kinh bom rat
nho. Thuc vay, ching ta d& dang thay
rang tac dung cua hé quang hoc trong
mat phang truc nhanh (Hinh 6.12 a) la
lam cho anh cua phan b truong
phong dai f,/f; =4 tai mat ra caa
diode. Vi chung ta c6 d, = 1.4um,
thé thi ching ta suy ra d=
(f,/f0)d, = 5.6um.Tuy nhién, dé thu
dugc mot diém (vét) nho nhu thé cac
thau kinh phai dugc hiéu chinh tét dé
c6 hiéu tng quang sai cau, dic biét Ia
thau kinh chuan tryc L,. Trong truong
hop thong thuong, chung ta phai tinh
dén kha ning phan giai hitu han cua
L, va L,, duong kinh chum trong mat
phang tiéu cua thiu kinh L, phai Ion
hon 5 -+ 10 lan. Trong bt ky truong
hop nao, su hoi tu chum trong mat
phang tiéu cua thiau kinh L, Ia
0 = D/2f,, trong d6 D la dudng kinh
chim tai vi tri thau k|nh Néu mot
thanh c6 chiét suét ng nam tai mat
phang tiéu, thé thi, do khic xa cham,
d6 phan ky giam di khoang np lan.
Néu ching ta chon ny = 1.82 (gia tri
thuong 4p dung cho cac tinh thé
YAG), thé thi ching ta c6 6, =

D _ 0.05rad = 3°.
2fanp







