
2P058 

!"#$%&%'()*+,-./01234561789:7;1;;<=>?<@ABCDE

FGH)IJKLMNOPQRSE

E

TUVWX YZTU[\] >ZT^U_ `E

[abc YZdefg YZhiEcj YZklEmn YZopE qr >ZstE u >ZvwE x `E

E

y,z{|Z}~W)*+,V�Q�I�����Z��������-����D�����Z

�U������Y�Z������� ¡¢£n¤�>�Z)IJKLMNOP�`��¥¦§���D

�Z�Q¨©H[��)~ª«Q¬«W-­®¯°±�H²Z³W´µ-¶·D¸¹�º§��

�°»Z¼½%¾¿�À�Á·»�Z�ÂÃÄÅQÆÇ�H±·D���ÈÉ§���D�E

E ÊËÌ����Z}~W)*+,V�01234561789:7;1;;<=>?<@-Í���Î�ZÏÐEÑ �!"#$

%&%'(ÒÓÔ)*+,ÕA¨±Ö×Õ®D���Ø Y2Ù=�ZÚQÛÜÝÞ�ßàQ³W´µ�

á»�Zâã}R¦NA¨±Zßà��)IJKQLMNOP�äD���`�-S»°A��åæ�

tXç�ÌZ�QLMNOP-RS®Dæ�AZ)IèéêëQìíî}ï¦N-ðñæQ�ò

ó®D�

E

yôõz}~W)*+,V�01234561789:7;1;;<=>?<@ Qö÷ø-Z)RùA¨±úûüã°C

�ýþ�æ�>ÿÑ ABCD)IJKLMNOPQìíî}ï¦NÌ  4!"5#Ù$E Ù3Ù5%6&4E Ù3Ù!E

5&4%'(ÙE)*5'431YÐÐÐE-+��ë,-.ù-+��ðHñæ�/KïÌ 041142%3%2@`>45!3=

�Z6%7Ì 8Ð93:Z/�±�î;¾<Qú >=` Q\]A�ï�æ�2%3%A¨D�¿Q£

n->?Dæ�AZ>ÿÑ Q)*+,OPAB�� Ï@EY`@E>Ð@E>`@EÎÐEB¨AE5Ð!B �Qìíî}

ï¦N-ðñæ��CZÎÐ!B��ÌZDY` EEEYÎ5Y%3
FYE�)* #! 7Ð4ÏÿGE27EEE34561789:7;1;;<=�E

�DY`?EEEYÿ>Y%3
FYE2)*;H 7Ð4>ÿG=Q)*}Ô�Z5Ð!B�Ì�¿A¨±Z)*+,�IR�E

DY`?EEEYÿ>Y%3
FYE 27Ð4ÿG=�¥¦§�æQ�ZÎÐ!BEÝÞQ2%3%JÜ�>?æ�KLïQ)IÌ

MNOï�ZìíîïÌ2YÐÐ=EP�Qæ�!R#S%-T�æKLïÌ)IJKLMNOP�UV

���D��-W#XY¡Z%;�[\�æ�Y4ÿ354%Z54ÿ354%Q)IWîZW]^>-_`â

ãð�ZìíîJÜ-ab�æ�EE

E

y÷n�cdzØ Y2M=AZ)IJKLMNOP e5Ù3&f4B¨AZ!R#S%-T�æUV2%3%

ï-ZÚ�g�h�B¨Ai�Âjk}QW#XY¡Z%;l����­�æ�)I-èé�H

�OP�Z`ÐÐEÑ B¨A Y>ÐEÑ �Qìíî}ï¦N-ðñæ��CZDY`EEEYÎ88E%3
FY27Ð4ÿG=Qm

c)*-Z>ÿEÑE�>?æ��CZDY` EEEYÎ5YE%3
FYE27Ð4ÏÿG=ZDY`?EEEYÿ>YE%3

FYEE27Ð4>ÿG=Q)*

}ÔOP-­�æ�§»AZ>ÿEÑ AB��Ee%"(%n"'EEEÎEe-èé�Z!R#S%-+��LMNO

PAUV�æOP�ìíî}ï¦N-ðñæ��CZ)*+,OP�o·ZDY`EEEYÎ88E%3
FY27Ð4ÿG=

�pAq�æ�Ø Y2%=����®?å��ÌZrsÜQ´µ2YÐÐEtE EtEYÐÐÐE6#3=-./�Q)I

JKLMNOP�Zuv)wã-x�Dy�\]�Z7Ð4ÿG�)*}Ô27Ð4>ÿGZ7Ð4ÏÿG=Qz{OP�

ÌH²ZmcH 7Ð4ÿGQ)*OP-¶·D���äD�E

Ø > AÌZ)I-èé�æâQZ)~|Z}~|QOP-~��A����D�>ÿÑ AB��



)I-èé®DêÌZ2Ù=Q¨©AZ�}~�þ-�©!"#$%&%'()*+,���§��

��Z2M=)Ièéú YÐÐ95 ëZ)*+,Ì����}~Ì�DOPZ2%=)~|Q)*+,�»

���}~Q��-JK®DLMNOPZE2�=)Ièé°»�}Hâã�æ�Z)~B¨A}~

OP�hÛOP����åH�OP�äD�E

�Q¨©AZ)IJKLMNOP-RS®Dæ�AZ!R#S%�LMNOP-�±���Z

ìíî}ï¦N-ðñæ��CZuv)wãQy�\]�Z)*+,ÌIR���D���S»

°�Hñæ��QLMNOP�ZrsÜQ´µ�äD��-c·D�Z)~|ÌIR���DA

.°°�»�Z}~|A)*+,Q�}~^>��ñ��D�c·»�D�Z�ëZLMNOP

�Q)IÞ���}~Q��-¥¦�Z}~Q�ò-QD�N�äD�E

E

E

�Y�EÑ4E�!Ù�Ù�"E4'EÙf4@E�4E?#*54E)6%4E�&!4@EÏ`@E``@Î1``@82>ÐÐÎ=4E

�>�E<4E)Ù$Ù!6E4'EÙf4@E1Ù'n(4@EÎ`Ï@Eÿ>>1ÿ>Î2>ÐÐÿ=4E

�`�E)4E1""�4�"E4'EÙf4@E�4E?#*54E)6%4E�&!4EÏÏ@EÐÏ`ÏYÐ2>ÐÐ5=�E[abc»Z�ß }~ÄÅ

¡¢£�¤s¤ZÎ?ÐÐÏ�E

�Î�E)4EÑ"3n(ÙE4'EÙf4@E¥#434E¥633n!4@E>ÎÿÎ1>Îÿÿ2>ÐÐÎ=�E)4EÑ"3n(ÙE4'EÙf4@E�4E¦34E¥#434E)6%4@E

Y>5@EYÎÿ@1YÎÿÏ2>ÐÐ@=�E04E86("@E�4E?#*54E)6%4E�&!4@EÏÿ@EÐÿYÐÐ`2>ÐÐ@=4E

Field-induced metastable state and 

raman lasyer radiated region 
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