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Optimization design for all-solid-sate 355 nm
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Abstract: A laser-diode (LLD) pumped Nd:YVO, all-solid-state 355 nm continuous-wave (cw) ultravi-
olet laser with intracavity frequency tripling and efficient output was achieved by optimization design.
By considering influence of the thermal lens effect of the Nd: YVO, crystal, mode matching, phase
matching et al on laser output power,a plate-concave cavity was designed finely. In cavity, the KTP
crystal was used for second harmonic generation (SHG) of the fundamental 1 064 nm to generate 532
nm radiation, and the LBO crystal was used as a sum frequency (SM) of the 1064 nm radiation and
the 532 nm radiation to generate 355 nm radiation. The cw 355 nm radiation of 6. 4 mW is obtained
with the pump power of 3 W. In comparison with the fold-cavity, the linear cavity has many advanta-
ges of more compact, easier for adjusting, and higher output power.
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Tab.1 Parameter values corresponding to different cavity lengths
cavity length waist width waist position  spot size on M, spot size on M, | Rayleigh length
(mm) (pm) (mm) (pm) (pm) C=e e (mm)
20 113.2 2.6667 113.5 124.5 0.7704 37.83
30 122.2 3. 6207 122.6 142.4 0.6611 44.09
40 127.4 4, 2857 127.9 158.9 0.5555 47.92
50 129.9 4. 6296 130. 4 175.7 0.4537 49. 82
60 129.8 4, 6154 130. 3 194. 3 0. 3556 49.75
80 119.7 3.3333 120.1 247. 8 0.1704 42.30
90 104. 8 1. 9565 105.0 303.2 0.08333 32.439

L F-A7 56 nlKs KTP A1 LBO i M &R il e o
B () RIE /N . Ry T ARAS I Y A AR = A A
IR AR R T RE R 4 = KTP F1 LBO i {k Ak
R I T SR T 2 L B AR R R /N

AU LILEAT LA, MK R 40 ~50
mm B i 535 « U G R P 5553 0.5, Ho 3 i B
BB NIERE. M ERRR R T
Wiz ek, 78 30~80 mm Z A ) & 2L .
ZMAR K R 43 mm HEOG B Sh R Rk,
SHNE LI F) 355 nm JO6 B B K T R R
6.4 mW, 75 E BB P88 At sEan e 3.

B3 RSN

Fig.3 UV light spot

P& A mT RS A SR X s Al T S
BEANE 4,

M,
LD

Ly

— Nd:YVO,
L,

M,

K4 Prd s e e

Fig. 4 Experimental setup of folded cavity
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