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Passively Q-switch Raman self-converter on 
KGW:Nd active crystals emitting at 1.54 μm was proved 
to be one of the best ways to built the compact and 
efficient eye-safe laser source. It possesses low pumping 
thresholds and high output pulse energies. However the 
operation and output characteristics of this laser are 
strongly dependent on parameters and quality of 
selective mirrors applied in this laser. The high reflection 
(HR) at the wave length of 1.3 μm should be 
accompanied with minimum reflection at the wave length 
of 1.06 μm and certain reflection at 1.54μm. The high 
requirements to values of reflections at specified wave 
lengths make the task of developing the reproductive 
coating technology quite problematic.

It was shown several year ago, that efficient and 
compact eye-safe laser emitting at 1.54 micron can be 
built as a Raman self-converter of 1.35 micron radiation to 
1.54 mm on the basis of KGd(WO4)2:Nd.  Applying 
passive Q-switch based on YAG:V crystals has made the 
whole scheme more compact and reliable.
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The optical scheme

The lines of compact emitter were developed. 
Typical output parameters are presented in table

Eye-safe Raman converter head with elements of 
optical scheme

The minimal threshold 2.5 J was achieved, output 
energy being 4mJ

Despite of all the advantages mentioned this Raman 
laser has its main weakness which appeared to be quite 
important. Its operation and output parameters depend 
strongly upon the quality and spectral parameters of 
poly-chromatic mirrors of its cavity. 

The requirements for selective mirrors to possess 
maximal reflection at 1.3 micron (higher than 99.8%) 
accompanied with minimal reflection at 1.06 micron (less 
than 0.5%), which were stated primary, appeared to be 
hard to satisfy and much more hard to reproduce.

The several number of mirror pairs was studied to 
obtain precise values of the reflections at wave lengths 
1.06 and 1.3mm. The CW diode-pumped lasers based on 
YAG:Nd emitting at the wave lengths of  1.06 and 1.3mm 
were used to measure the reflections, residual reflections 
and  transmissions of the mirrors.

Output power of CW diode pumped lasers was 
500 – 1000 mW, which has made it possible to 
measure the residual reflection less than 0.5 %

Output Characteristics obtained at different output 
couplers are present in table

Conclusions
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48 0.5 99.3 0,5 99.7 10 5.5

48 1 96 0,5 99.7 5 7.5

48 2.6 98 0,5 99.7 7 6.8

48 6.7 99 0,5 99.7 3 8.5

42 6.7 99 0,5 99.7 No lasing  

42 0.5 99.3 0,5 99.7 12 6.3

1. The use of diode pumped CW lasers allows one to 
measure the small values of reflection as well as 
residual transmission.

2. The Reflections at the wave lengths of 1.06 and 
1.3 micron were measured 8 groups of mirrors. 
The most frequent range of values was within 
3-7% for 1.06 micron (the whole range being 0.03 
– 11.7%). At 1.3 micron the most frequent 
reflection range was 95 – 98%(total range being 
91.0 – 99.8%).

3. The better output parameters were obtained for 
mirrors for R1.3 =99.9%, R1.06=0.03% R1.3=99.9%, 
R1.06=0.03% (output coupler) and  R1.3=99.7%, 
R1.06=0.5% (100% mirror). Threshold was 
measured to be 5 J, output energy being 12 mJ.

4. The mirror pairs with residual reflection at the 
wave length up to 3% allow the use of passive 
Q-switches with transmittance not less than 48%. 
The output energy depends on reflection at the 
wave length of 1.3 micron.  Reflection decreased 
up to 96%, output energy falls from 8-10 mJ to 4 
mJ. The reflection at the wave length of 1.3 
micron not less than 99% provides the output 
energy no less than 7 J , threshold being not 
higher than 8.5 J.
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