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Abstract: In the pratical use, the output power of an infrared Raman laser will be decreased obviously

(up to 50% ∼ 70%) after it is used for four or five years. In this paper, it is declared theoretically that the

leakage and photolysis reaction of the methane gas used are the the main reasons why the laser output

power is decreased. The experiment shows that with the increase of the pressure of the methane gas, the

high order Stokes light will be enhanced and the first order Stokes light will be inhibited in the Raman

shift. At the same time, the photolysis reaction of the methane gas can result in the precipitation at

the Raman window. To solve these problems, it is necessary to improve the sealing performance of the

Raman laser and add buffer gas (e.g. H2, He, Ar) in the laser so as to inhibit the photolysis reaction of

the methane gas to a certain extent.
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[1] ?dp���Jt�)uHp?d:p&�p��Q*D1fuW�7WL�W�7W/p�JYup������u�q
D1�T� (1.54µm) ?d%,p�JYBKu^,�)�?dp��l�xNLM��<�k��.yN�Eu^!"DÆ0Y�U��p���
2 8DL�!�%f��%���

1986 xfEFW�l:YJt,L���uP'Lj~?d|`xNu 1.54µm �U��p�?(l [2] � 1991 x%:Y�^8��?d|`xNP'L.$|^e 15Hz u?d|`p�?(l1��t~�}\)�5>$} [3] �EuP'u�U��p�?(l0YZ�	t��?d|` Nd�YAG D1 1.54µm�U��p�u1~ 1990 x�LR?d|`�FXluP' [4] � sxN�FP$dbL8/�Y9tZuER=?dp�?(l�.$|^5e 15Hz [5] �q
�U��?dp�?(lbgP6!9	�_���?d|`xNb��Eu�spRÆÆS�uptm�<t,L���u?d|` Nd�YAG JY 1.54µmp�up��ung,Li xNY�,&z53DB���t���DBw�t [6] 

d�p�8^&�u+5lr3R�U��p�?(lupt��h
9};t*u�h?d|`p���CR?B��F.l�hp���;t�x W�p�8^,l*&�R (&�#�Æ 50% ∼ 70%) �$�
���L
p��JYvPur3�CR$}uP$����

3 :BÆx�u�)?dp��uB~Z0Y�+~�uLLL&�p���uB~Z����uHp?d:puP$�F.ll*u�)�,!u(�Hp7I�%,��W�7W/L�wW�7W/uD1�
vP3_:^zr3�Fa)AU� 1.06µm 3Gu&�p�3_Æ 1.54µm 3Gu?d%,�uBgvP3_:^�Æ 65% ��uvP,DÆ�%5��)*R��, [7] �rJt.$|^Æ 60Hzu Nd�YAG p��&����usp 1.54µmHp?d%,�uvP3_:^Æ 30% %?dp��u6D=S". 1 d>�)P9WUl��ey	5*u�>&���u
?d|`ur3�o%p��JYvP&�u0Yl\���?d|` d5��R.Yu^0l\�lÆ��HY�,�Ly	&6Dla�L
~��?d|`&z.Yr3�
3.1 �!\(l℄�`3ÆW%�n�L�y8p�i�:uGn*Gw:~p�i�:S���m{8�:i�Zb`�Lu&��7o�p�i�:Su�+la�L5vGy�n�L��8�:i���p�i�:SZ��mp�i�:uGnb`�Lu��g#�7w:~p�i�:S)u*�+la�LZ5vG, [8] ��9};tGO*n?dO6D8���up6D�,�L\ &mx~HEu+z6eu-' ?dp�?(l*u?dOi Dv5~���uu�L`8;t8�uQG,d�5{O�uY�+5�la;tZp�x W���u�L/
�y?dOu: 1 d 60Hz � 1.06µm ;= Nd�YAG FDQ8P>JLFDQ>Bj<X4H wQ4` KZwQ U=� U�Uv- AR�&�

(µm) ;_ (%) (mJ) (ns) �4zC (%) 9"vNo
Nd	YAG '�qA� 1.064 1.4 86 22 1 ∼ 1.5 14.3���eqA� 1.544 30 15 17 6 14.0
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·sr−1) gR/(cm · GW−1)

H2Q(1) 4155 0.66Ntot 11.2/p+1.58p 0.79 2.72

D2Q(2) 2987 0.38Ntot 3.67/p+3.58p 0.80 0.56

CH4Q 2917 Ntot 320+12p 2.7 0.63
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OPO &z.$|^,� hfsÆguJYvP�5�xV6D�
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