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Focusing properties of Gaussian beams through
two thin plano-convex lens optical system

YANG Qiu-ping, YE Bing
(School of Electronic Science & Applied Physics, Hefei University of Technology, Hefei 230009, China)

Abstract; In order to study the focusing properties of Gaussian beams passing through a compound optical system consisting
of two thin plano-convex lens, the formulae of the waist radius and imaging distance of focused Gaussian beams were deduced
based on the matrix optical method. Then effect of various parameters in the optical system on its stability property and the waist
radius was simulated by means of numerical calculation. Finally, the focusing properties of Gaussian beams passing through the
compound optical system was discussed. The results shewed that the system was capable of achieving both stability and smaller

focused waist radius. The focus radius of about 2jum\wag/achieved in the experiments, which proved the correctness of the

theoretical analysis. The study built a foundation for the design of a solid state laser.
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Fig. 1 Horizontal displacement d for the two coupled optical section
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Fig.2 Measurement installation for light intensity distribution,F,, F,—fi-

ber; A;—3-D adjusting frame; A,—2-D adjusting frame; R—mode

scrambler; P—optical power meter; d—displacement
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Fig.3 Measured optical intensity distribution at different points away from the fiber
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Fig.4 Waist radius variation for 808 nm laser
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Fig.5 Waist radius calculation chart for 808nm laser
BOLEF 43 10mm f5 IBEE R , F
SirlBmax = dNA = O' 22 (2)

.
sinfl,,, 0.22 x
tanf,,, = = = =
cosf,,. /1 - (0 22)2 10
THEA x=2.25mm, DR 203 10mm f5 H6BTE12

Wy =2.25mm,

(3)

201047 B
AR TEH ABCD ™ .
C+2
1 @)
q A+_li
q,
/\q:‘:
1 1 A
— = -1 —~ =X —-1Y
q, R, W,
1 | . A
o - 5
q R, lﬂTW% ()

A, A4,B,C,D Rt RE R LA BT, 9, T
g, T AN G AT AR R CRS &R,
Tl w, D9 A S - ThG Ak 1 387 5 SR A B R e AR FDOE BE
2, Ry F0 w, Ay H S TRT AL 5 30 e R it SR AR DG
S

i (4) AF(5) fgie
1 _ AC + BCX + ADX + BDX* + BDY* +i(BC - AD)Y
@& (A + BX)* + BY?
It o (BC-AD)Y A
@& (A+BX)*+BY it
(6)
& 4 fOCERAE B i 7S R 88 1Y) ABCD f& 5 %R -
[A B]= [1 IO] 7

c pl lo 1
B 4 th AR EBE A4S wy, = 0. 20mm, HH 5T 4B B
BIAAE wyy, =2. 25mm, 455 (6) XA(T) T BEH
R, =2. 2mm, g nf 5NN E S E g,
qi = 451 Im™" - i6.430m"" (8)
2 SEAREWNTEFNEEEREEHEHTE
RIEEE AT
A REEFNE 6 Il NS 5T 5B
A b

" T

e

g

S d 8

Fig.6 Compound optical system
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Fig.11 Measurement principle of spot radius by focal law
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Fig. 12 Measuring experiment of spot radius
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Tablel Data and processing

spot radius w3/ mm 3.55 3.62 3.64 3.51 3.58
spot radius w, (w, = Af/(7w;))/pm 2.10 2,06 2.05 2.13 2.08

average spot radius w,/pum 2.08
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