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Optimization of Pumping System in Solar Pumped Laser
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Abstract The coupling between solar light radiation and laser rod medium in a solar pumped laser affects the
efficiency of the laser. To optimize the pumping system, simulation of the two-stage pumping system with a Fresnel
lens and a conic pumping cavity is carried out with Tracepro software. According to the power density distribution
along the axis at focal place of the Fresnel lens, the diameter and position of the pumping cavity window and the
distance of the window from the Fresnel lens are optimized. The power density distributions along the laser rod axis

of different cavity lengths and different cavity tapers are also analyzed. The optimal structure of taper cavity is
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obtained. The mirror reflecting cavity and ceramic cavity are introduced in detail.
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of solar pumped laser
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Table 1 Focal length of the Fresnel lens at

different wavelengths

Wavelength /nm Average focal length /mm

<200 no focus
200~300 no focus
300~400 898
400~500 1185
500~600 1205
600~700 1220
700~800 1230
800~900 1236
900~1000 1239

=>1000 >1250
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Fig. 2 Relationship between window position and

detected power

2 FRWFE 1217 mm LEWPOLRROR. FH %
B IR A O AL E AR AR H B BT 1200 mm AL,
JHEEE B O —25~25 mm, LR R BER N
1225 mmAbHOE fr i e 1217 mm AR K. X2 b T
Nd: YAGH K 55 0. 75 pm. 0. 81 pm 4l 32 4 0% i ik
SRCCLHE R JE B 0L AT 6k Bk BE R R BB R
1230 mmikh.

3 S EAR 60 mm B9HE HAEME SN 1217 mm
A AT F A 5 o3 A7 P R e 9 O 875, 85 W
SRR N 81630, WP IR KT H4E 40 mm
Ak 1R S5 73 AT AR /DN 5 AR S 3 0 1 AT AR L 3R
M EER I INAS K. AR 30 mm Y 8 H 200 %

6

[V}
T

'S
-

Power density along the
diameter /(10° W/m?)
[\ [¥V)

—
T

0 1 1 1
-30 -20 -10 0 10 20 30
Position along diameter /mm

& 3 Rl O BE Y Ty 58 25 ] 43 A
Fig. 3 Distribution of simulated focused sunlight power

384 791.5 W, 5 B2 60 mm B & H 200G 58 1
90. 37 %, T HEKHEIEHE B 1, 4318 G 1 7 11 %
fAhIE 6 B VR B B A% 30 mm BAETE B B AR
Hid
3.2 HET IS B M BE 2 T 5 R

HETE il iz i 1 A T 4 il Ot m 20 38 50 R
BRI TAEY b o G ROR RS S 2 E 0 HE TR il
12 i ) P A EE B AR

AR AE 2011 4 R FHBFFT IR e 7 4l
iz i P A o A AR VO M i B A I 2 b
HRORE A E A N D o il s Bl e AL A A . R
ST ST v R Dl A e A0 T A TG IR
AT 0 L o A A O T O R 3 A, RT ARSE L 0t o
o B4 A G D vk DA A% IR 4 A R0 AR A LA
HH PR DR 43 A1 I DU AT L

H & 4 Ca) F1Ch) w45 0 A5 14 3 B 43 A 1A 401
At B OGRS AT I AR A R AR — 2, SE g HE b
Pl A R 4 i 380 A Tty 5 0T IO S R o
Aol A5 T i 174 ek B AR A A 5 R0 Y 5 AR AL AN
— 3, A4 Ca) HE AR o o A L I S R S AR
Hh R R R S 4 T e 4 THDE D T B AR Y
5% 1T S VAT A7 AE — 8 FL RO . T 4 (b) Hp
SR HEEMA IR WL T R R
R0 Hb A 4D S 3615 O

A AR AR B N N YAG, T 15 8 4T 1S
) 6 THT R LAASE 4L b A Jal 1) el 3 ) 8 5 B A A
5 AR ARy 30 mm, S AR 8 mm, K BE
100 mm f) 4 Ja i R P T 1) il 1) ik 38 ) 3R 9%
Gy HI T SR AR REAS [ RO T T B A [ e
32 6 43 A 5 P A E A 00 A5 A B 43 A 25 i AR
SEEG kB R AR LT B B e O e D) R L 4
Ja& RS AR 1B 5 4347 BT 0, 25 B 3 18 1 1) o3 2%

0114002-3



ot ¥ ¥ M
1.0 1.0 1.0
@ (®)
5 0.8+ 0.8 3 ~ 08 108 3
s ) R )
o 06 06 2 b 2z
E & 2 06 06 2
] ] <5}
o $ %} -
g g E loa £
& 02t 02 £ & 0. 40
O L L 1 L L 1 1 L L 02 1 1 1 ! 1 1 1 1 1
0 20 40 60 80 100 0 20 40 60 80 100

Position along chamber axis /mm

Position along chamber axis /mm

P 4 iz 1 R BE o A A O 3R A LB () BRI s (b)) BREE JEE

Fig. 4 Temperature distribution and simulated power-density distribution along the axes of the cavity in (a) gold-coated

cavity and (b) ceramic cavity
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Fig. 6 Simulated power-density distributions along the axes of (a) gold-coated cavity and (b) ceramic cavity

at different cavity lengths
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Fig. 7 Simulated power-density distributions along the axis of (a) gold-coated cavity and (b) ceramic cavity

at different end apertures
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