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Abstract : On the bassof Segmart s criterion for good pasive Q-switched ,it is difficult to operate a diode-pumped ,
pasive Q-switched Nd YVO, laser with Cr** YA G as the saturable aborber. The main difficulties arise from the fact
that a Nd YVO, crystd hasa high stimulated emisson cross section. With a fiber coupled laser diode end pumping Nd
YVO, laser ,1.4W of CW output power has obtained under a pump level of 3. 5W with opticd converson eficiency of
40 %. The Q-switching operation of Nd YVO, laser with Cr** YA G as the saturable aborber was demonstrated. Q-
switched pulses duration is 11. 7ns with pulse repetition rate of 22kHz.

Key words: pasive Q-switch;Cr** YA G;end pump

LD cw Nd YVO, ,
cr*t YAG Q
LD ,Nd YVO, , Segman Q
Nd YAG,Nd YLF , Q (31
: : ( Nd YAG,Yb YAG,Nd
LD YLF) , Q
' ' 1 H (
Nd YVO,) Q :
, LD Nd YVO, ot YAG Q Nd YVO,
(1 (2] .
Q Q
' 1
4+
- YAG Nd YVOJ/Cr** YAG
Nd Q 0 1 Nd YVO.
1971 6 1064nm ,808nm ,
2%, 3mm x 3mm x 1mm @ a*t YAG

:2002-03-26; :2002-04-18



402 2002 12
fiber Nd: YVO, _ output , , , cr*t YAG
A coupler 1mm, Q Nd YAG ,
LD 1064nm 70% Cr** YAG
coupling " ev v '
optics Nd YVOq Nd YVO, Q 3
R =96
HR 1064 15.5 ™ 4
HT sozzn:um @1064nm g 159 \WIFHE T %(2) 3 Q
4.5
Fig.1 Schematic diagram of a pasively E 14.0 L ?5
S lse d 16 &
X g 13.5 A+ pu uration g
Q-switched Nd  YVO, laser ) L5 jllé 2
with Cr** YAG - g 1.8 0 £
i T
, 50mm e 3 v Q
( ) 1000 1500 2000 2500 3000
! pump power/mW
40QU m, NA 0.22,
Fig.3 Pulse duration and pulse repeti- ’
11, LD ’ tion rate as a function of the
808.7nm, Nd YVO, pump power
, LD , Nd YVOqu T i
(o ezl 4
™ ) ,!;:
Siricon PC M?-200 1
5
New Focus , i)
L1
g
10
2 Q '
’ Fg.4 dnge Q-switched puse wave
2.1 % im ¥-conversion efficiency :45) § formsof 13.4ns
3
2 LD  Enow 35
§ 1000 03
Nd H :3: 255 , Q
Hl 20 &
YWO, -‘g" ;33 A- output power s é ’
) 0 g )
0 1000 2000 3000
85mwW , pump power/mW
Fg.2 Output power and converson !
, eficiency of CW laser versus
pump power FHg.5 5753 Q switched puse waveforms
) 1w ) Q
) 3.5W , ) 3.5W
1.4W, 40 %, M2 , 11.7ns, @
, 22k Hz ™
na
TEMOO : Q 4 ik
a0
[1] , Nd YVO, 5 13.4ns Q =
Ty
(2%) , aw ), o753 o
1w , 2 13. 4ns Q - i
L
) ] 1 Q f‘
Fg.6 Laser intendty disribution
! ' of the TEM g mode output
2.2 Q
0
Nd YVO, , 1%, [6] ,

( 406 )



406 2002 12
[11] ,1998(5) :25.
6 [12] PanZhW Li HL ,ZhangL T. J Mater Research,1998 ,13(7) :
1996.
[13] Oyama T ,limura Y ,Takeuchi K et al. J Mater Science. 1999,
; 21 34:439.
[14] Alexandrecu R,Morjan | ,Borsdla E et al. J Mater Research,
' 1991 ,6(11) :2442.
[15] , . et al. ,1995 ,31(1) :21.
, [16] , , et al. ,1999 ,A26(1) :93.
[17] Cauchetier M ,Croix O ,Herlin N et al. J Am Ceram Soc,1994 ,
' 77(4) :993.
[18] LowndesD H,Rouleau C M ,Thundat T G et al. J Mater Re-
, search 1999 ,14(2) :359.
[19] Suzuki M ,Maniette Y ,Nakata Y et al.J Am Ceram Soc,1993,
' 76(5) :1195.
! [20] Fantoni R Borsdla E,Fccirillo S et al. J Mater Research,
, 1990 ,5(1) :143.
[21] Borsdla E,Botti S,Fantoni R et al. J Mater Research,1992,7
(8) :2257.
[1] .2001,22(3) :1. [22] Li YL Liang Y,Zheng F et al. 3 Am Ceram Soc,1994 ,77(6) :
[2] , . ,2001(3) :55. 1662.
[3] Pan Z W,Xie S S,Wang G et al. J Mater Science,1999,34: [23] , , et al. ,2000 ,24(2) :99.
3047. [24] Subramanian R,Denney P E,9ngh J et al. J Mater Scence,
[4] , . ,1999 ,19(4) :174. 1998 ,33:3471.
[5] . : ,1992. [25] s , et al. ,1996,11(1) :
[6] , . et al. ,1998(1) :44. 157.
[7] , , e al. ,1995,15(1) : 8. [26] , , 11995 ,15(1) :14
(8] , : 12000,14(2) :1. [27] , , et al. ,1998,12(6) :
[9] , , et al. ,2000 ,24(6) :348. 663.
[10] ' ' et al. .2001,22(1) : [28] , , et al. ,1995 ,A22(12) :942.
20.
( 402 ) 2000, /
6 7 crt* YAG
1600
Q am Q , Nd YAG
Q 1200um
M2 , 800pm Nd YVOq,
/ , , Q
e ¥ , . O*" YAG
' MW0mm  800mm 900mm  1000mm §100mm Nd YVO4
TEMg Fig. 7 Beam qudity of the TEMy Q ,
, mode output on M? , cr*t YAG
, : Nd YAG
M? X y
M,>=1.17 ,M,2 =1.27; X
218 m,y 2481 m; x [1] , , et al. ,1999,10(5) :395.
[2] , , e al. ,2000,27(6) :481.
7.278mrad ,y 6. 948mrad [3] Segman A E.Laser. CA: Universty Science,Mill Valey,1986:
3 1024.

[4]

[5]
[6]

Chen Y F,Huang T M ,Wang CL. Hectron Lett ,1997 ,33(22) :
1880.

Chen Y F,Tsa SW. |IEEEJ Q E,2001,37(4) :292.

et al. ,1996 ,23(12) :1057.



