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NEW ADVANCES IN 1341.4nm Nd:YAP LASERS 

Shen Hongyuan, Zhou Yuping, Li Gansheng, Zeng Ruirong, Guo Xibin, 
Yu Guifang, Huang Chenghui, Zeng Zhengdong, Lin Wenxiong and Ye 
Qijin; all of Fujian Institute of Matter Structure, Chinese 
Academy of Sciences, Fuzhou 350002 

Abstraot: New results of 1341.4 nm CW laser and poised laser have been reported in this 
paper, using Nd: YAP rod of 08x138mm and ^6.1x100 mm, at 195.8W CW radiation and 
5.1J poised radiation at 1341.4nm hare been obtained irith efficiencies of 1.43% and 2.02% 
.respectively. 

Key words: 1341.4nm Nd:YAP laser, high CW power, high pulse 

energy. 

I. Foreword 

Exciting emission cross section  and fluorescence lifetime 

are important parameters of laser crystals.  Their 

multiplication product is directly related to threshold value and 

output.  Utilizing the relationship between laser parameters and 

laser relaxation oscillation frequency, the authors measured the 

cross section [1] of the *F»/r-*Ii*/*     jump Nd  ions in a YAP 
-19   0 crystal; the cross sectional area at 2.2x10  cm s is larger than 

that of the above-mentioned neodymium laser crystal.  Hence, the 

Nd:YAP crystal is currently the 1300nm wave band laser with the 

best performance. 

II. Experiments and Results 

By using an Nd:YAP laser, the authors developed 1341.4nm 



continuous and pulsed laser devices.  Since the cross sectional 

area of the RrY3 jump in *Ft/r*In*        is about double the area 

[1, 3] of the cross-sectional area [1,3] of the RrX3 jump in 

«jp „-*!«/«  , the 1079.5nm laser generated by the RrY3 jump 

should be restrained.  The authors utilized a wholly reflected 

mirror with 96% transmissibility to 1079.5nm and 99.5% reflective 

index to 1341.4nm, and an output lens with 93% reflective index 

to restrain 1079.5nm high-power laser light [4]. 

In the experiment with the continuous wave laser, an 

Nd3+-doped lat% YAP rod, 8mm in diameter and 138mm in length, was 

pumped with two xenon lamps, 8mm diameter and 150mm in polar 
spacing, in a gold-coated dual elliptical-surface light-focusing 

cavity.  Coated with the above-mentioned reflective film, the 

medium mirror was a plane mirror. 

By using the threshold value method, the single-path wear of 

the two Nd:YAP rods was measured (refer to Fig. 1).  Their wear 

values were 0.48% and 0.57%, respectively. 

Pig.l 



Fig. 2 shows an output curve of the continuous wave laser; 

from the figure, the threshold value is 3310W; the maximum output 

power is 195.8W; the spot efficiency is 1.43%; the inclination 

efficiency is 2.7%. 

When the output power was 160W, the instability of output 

power was measured. Within 35min of continuous operation, the 

instability of output power was 1.19%. 

In the pulse experiment, the doped lat% YAP rod, 6.1mm in 

diameter and 100mm in length, was pumped with an xenon lamp which 

was 6mm in diameter and 100mm in polar spacing in a silver-coated 

single elliptical surface light-focusing cavity; the repetition 

frequency rate was lpps; the pulse duration of the lamp light was 

200microseconds.  The transmissibility was 70% for 1341.4nm; and 

the transmissibility was 91% for 1079.5nm. 
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Fig. 3 shows an output curve of the pulsed laser.  From the 

figure, the threshold value was 30.4J; the maximum output energy 

is 5.1J; the spot efficiency was 2.0%; and the inclination 

efficiency was 2.63%. 



At the above-mentioned wavelength of the laser, conversion 

materials can be applied.  Determined with nonlinear crystal 

double-frequency and model 44W plane grating monochromator, the 

laser light was a singlet radiation at 1341.4nm. 

The above-mentioned results further prove the authors' 

conclusion in reference [4] that the 1300nm wave band Nd:YAP 

laser device is better than the NdrYAG laser device. 

The research was funded by the Chinese Academy of Sciences, 

The first draft was received on 11 February 1991; the final, 

revised, draft was received for publication on 11 March 1991. 

REFERENCES 

1   H. 7. Shea, T. Q. Lian et al., IBBB J. Quant. BUotr., QE-SS (39), 144 (1989) 
»   H Y. Shen, B B. Zeng et al., Appl. Fhyi. Lett., 56 (20)1937 (1990) 

3. Lian Tianquan and Shen Hongyuan, Zhongguo Jiguang [Lasers in 
China] 17/1, 5 (1990). 

4   Sheng HUM   yuan, Zhou Toping rt al., Soientia Siniea (Series A), XXIX(11), 1224(198«) 



DISTRIBUTION IIST 

DISTRIBUTION DIRECT TO RECIPIENT 

ORGANIZATION MICROFICHE 

B085 DIA/RTS-2FI 1 
C509 BALL0C509 BALLISTIC RES IAB 1 
C510 R&T IABS/AVEADOOM 1 
C513 ÄRRADOCM 1 
C535 AVRADCOM/TSARCCM 1 
C539 TRASANA 1 
Q592 FSTC 4 
Q619 MSIC REDSTONE 1 
Q008 NTIC 1 
Q043 AFMIC-IS 1 
E051 HQ USAF/INET 1 
E404 AEDC/DOF 1 
E408 AFWL 1 
E410 AFDTC/IN 1 
E429 SD/IND 1 
P005 DOE/ISA/DDI 1 
P050 CIA/OCR/ADD/SD 2 
1051 AFIT/LDE 1 
PO90 NSA/CDB 1 
2206 FSL 1 

Microfiche Nbr: FTD95C000132 
NAIC-ID (RS)T-0497-94 


