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Abstract

The effect of multi transversal mode on quadrature frequency conversion in a solid-state laser was

analyzed, and the relation between the conversion efficiency and the divergent angle was conducted. A quadrature

frequency conversion scheme using two KTP crystals was implemented in an all-solid-state Nd: YAG laser with high-

order transverse mode. An energy-conversion efficiency of 75. 5% is obtained when the fundamental laser intensity is

121 MW/cem?. This experiment indicates that when the parameters of nonlinear crystals are properly optimized,

high-efficiency frequency doubling can be achieved using quadrature frequency-conversion scheme even in a

multimode solid-state laser.
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Fig.1 Calculated 532 nm second-harmonic conversion

efficiency in KTP crystals as a function of

1064 nm input fundamental laser intensity in a

quadrature frequency conversion scheme



1636 G E|

o * 34 %

S P R R PO R E R RN N 10 Hzal
#30 Hz, REGRMMA LR /. X FIG BT, A
Gl AR R MG I R AR B BRI R, e & B
EHPRITEMERS . Bk, FEF LR K
A AL IR A R RN . R R
R PR TR E B , BB SR A EGR R B R R

Z BB R B9 e K B (1R AR I R 1
REZE T RE . RRAREPOUR I REE N
100 MW/cm? i@ 3 3+ 5 AT LLAF 2] N /& 2 Bras B9 A
7l s oK i HCA BF 5R F IE S 40 2R A 4 T X B — U I
oo, ", RPN REREAENENT M
LT A HUA A R U B B R AR AT
TEREPOCREBAEET 0 B IR HR AR BT
90 %6 5 T 7E 2 PR Z BUA H6 mradif , I E FeHesk
LT 4500, AT I, ZE P WO e TR BUA M K
B BIR I AR K.

100

N
<o

80

70

60

50
40

532 nm second harmonic
conversion efficiency

T~

0 1 2 3 4 5 6
Beam divergent angle of input
1064 nm fundamental laser /mrad

B2 HAEBIAR 1064 nm EPFOLRZEMA LT KTP
MR IE AR A He G 532 nm B 2 YOI 5% Sk R

Fig. 2 Calculated 532 nm second-harmonic conversion

efficiency in KTP crystals as a function of the

beam divergent angle of 1064 nm input

fundamental laser in a quadrature frequency

conversion scheme
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Fig.5 Second-harmonic conversion efficiency in KTP

crystals as a function of 1064 nm input

fundamental laser intensity in the quadrature

frequency conversion scheme (the laser operates at
10 Hz)
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