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(Abstract)   

�Á
œ�/�œ	Ô�3�•�‘�À�â���f �ô �À�â�“�"�Þ�Ì


¯�y���”�ç�•�À�â�á�¹�¢ �ô �6	>�r�‰�[�C�‘�À�â

�“�" �ô �‹
Ó�6�B�ÿ�‚�ç<#�œ�Í�”�‚�[
;�ì���H

(physical vapor deposition, PVD)�h�0�¹�� �ö �•�Í�“

�"�‘�"�f�"�ï�‰�3�•�‘�Ù�Ó���¶�Q�ž�� �ô �z�•�é

�K
T�‹
ó�B�Ì�Õ�Ð�Ó�"�V�§ �ô �V�—	š�·�š�I�>��

(atom force microscope, AFM)�¶�ß
”���•�·�I�>

�� (scanning electron microscope, SEM)�;� 
ó�:�Ô

�¾�I���ù�é�K �ö �6�’�h�k�‘���"���¹�ä�•�À�â�á

�¹�Ð�“�"�Û	@ �ô �Ù�÷ 1. �À�•	Ô�A 0 degee�ô �b�Ï

��
N 800 ~ 1100 nm�ô �ø	Ô�W R(%) < 1%�ù 2. �À�•

	Ô�A 45 degee�ô �b�Ï��
N 1064 ± 10 nm�ô 	��ø�W

T(%) > 99%�ù�b�Ï��
N 808 ± 10 nm�ô�ø	Ô�W R(%) 

> 99.9%�ù 3. �À�•	Ô�A 45 degee�ô �b�Ï��
N 800 ~ 

1100 nm�ô�ø	Ô�W R(%) > 99%�‘�À�â�“�"� �À�" �ô

�`�ö�/�D�W�œ	Ô
ó�B �ô�^	Í��	v �Q�
�™ 10 kW/cm2

�‘�®�K �ö  

In order to advance the optical quality in the 

laser system, it would be applied to various devices 

by optical thin film technology. It could be 

processed easily by PVD (Physical Vapor Deposition) 

in normal cases. Because the quality of thin film will 

be the point of laser system, it would be tested in 
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different parameters of coating. And then the quality 

of films could be analyzed by AFM (Atom Force 

Microscope) and SEM (Scanning Electron 

Microscope), the best setting of parameters would be 

used for optical thin film of devices. The AR coating 

AOI 0 degree 800 ~ 1100 nm, R(%) < 0.1%, Edge 

filter AOI 45 degree 1064 ± 10 nm, T(%) > 99%pÊ

808 ± 10 nm R(%) > 99.9%, High reflector AOI 45 

degree 800 ~ 1100 nm R(%) > 99.9% would be 

fabricated to combine the coating conditions and 

optical designs. For the high power testing, the films 

could be stood in the background of Damage 

Threshold 10 kW/cm2. 

 

1.   

�¨QÔF, ñ+ c‰Aïp»6±/0(ÂIÖ6ø5A1¾X¥I³#—�•

` 4o p»O´&ÐfŸ+¬c‰AïF,` 4o�²p»&ˆfŸ+¬ ñ>8,�5d

P¥aw^«.ßF, ñ>8p»4í!�L£M�!�1è�'DÐF,c‰Lì p»+µ

5dQD\’F,Mr+n/Ï p»QD,�F,.�5�/Ï p»Q¯U,QDF, ñ+ 

B!/Ï`¥6±�¨+BF,Y);ê [1-3]�ä  

�ï)*QD\’Mr+n/Ï�µ(Èj€ p»Z�QD,�5»#•DX(+;Ü

;Ë1è�]!
 p»+¶QœQD,� ñ+ #B.N(F"Hp»_È1¸ ñ+ .�

=1Lø7D6±1è[25»p»Z�#G�žF, ñ+ B!/Ï@b&ˆ;�O´6±

1è4á[2p»+µ5dg°Y)j€Lf>>.NF,fŸ+¬c‰LìO´Yp̈»;�

C¦\	@b�¨(ÏQœ$% _�ä  

�ï)*QD,�F,.�5�/Ï�µ(Èj€ p»QD,�F,X�g
+Ù6«

6±!¡! �µ.�F,C¦\	 p»;��¨C¦\	6«_È1¸ ñM;_öZ� ñ

+  ë�ž/4 p»f��..&�ý ñ+ F,J'_· Q¯#u+¬(¾p»̀ ,6±

�¨�³5�+¬F,&ˆLÈ p»)*;��¨�.6«6±P¥aw3µO¿F,$÷

gôp»)*1qDÐ&Ðj€"GC/F,fŸ+¬L£M��Õp»5�+¬1èDÊDÇ

F,3µO¿�Ng°O«1�p»M;5/C#/?G•p»%V�¨g
c‰Aï!�5�

+¬3µO¿Q¯c‰AïX�g
L?L•.NQ¯c‰Aï#u+¬C/�óe„�j.·

)* (1)1èHâp» 
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!��Õ S @b5�+¬3µO¿C/p»R @bc‰Aï#u+¬C/p»σ @bc‰

Aï�óX�g
L?L•.N p»λ @b ñ>8<Še��ä 4í)*:ÚX¥���¨

1064 nm R > 99.9%�•�²F,fŸ+¬c‰ p»&Ð mO«1�5�+¬

3µO¿F,0m<i�³p»!ïZ�c‰AïF, σ /mg°+·5d 2.6 nm 1õ

6±_N<}_ü!Ø�ä  

&ˆfŸ+¬L£M��ÕF, ñ+ U,QDYÕY°p»̀ ¥5×�'DÐ�s

f£\’E���U,QD6ø5A _ÚWôYÕY°p»@ÞO´�sf£\’6ø5A�ã

Y)F, ñ+ B!/Ï@b2@+¬C/(refractive index)Q¯=0 ñL£

5 (extinction coefficient)p»E�=0 ñL£5 _öj€5ê p» ñ

M;_ö;�U,QDp»̀ ¥6«6±`•�¥ ñP¥awXS;�U,QD#à4Þp»

4í&Ðj€"GC/F,fŸ+¬L£M��Õp»�¨�.P¥awF,3µO¿6«(F

"HL£M�\H4|p»�4�.3µ(ÙF,P¥awL×Iõ&ÐQD,��Õp»5»

3µ(†QD,�p»_È1¸ ñ+  ë�ž(Ù4ð p»)*;��¨�. p»c‰Lì

F,<�3ƒ�N6«_È1¸fŸ+¬L£M�F,MU�–1¸6Ô�²"ï�ä M;5/

C#\o5A/?G•p»&ˆQD\’�µ��1è+¶QœF,#à4Þ3µO¿Q¯!�

 ñ+ -à5 F,e„�j.·)* (2)1èHâp» 

 
�� ��

2
L

2
H

LHo

nn
kk2πA

��

��
� 

�Q
  (2) 

 

!��Õ A @b#à4Þ3µO¿C/p»n0 @b!
+¬�s\’2@+¬C/p»n

@b6ø5A2@+¬C/p»k @b6ø5A=0 ñL£5 p»4íE�j€2@+¬C/

6ø5An=2.13p»�ö2@+¬C/6ø5An=1.45p»:ÚX¥���¨ 1064 

nm R > 99.99%�•�²F,fŸ+¬c‰ p»&Ð mO«1�#à4Þ3µO¿
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F,0m<i�³ p»!ï!��³�sf£\’6ø5A (kH+kL);|g°+·5d

3.8�u10-5 1õ6±_N<}_ü!Ø�ä  

4í:Ú3xj€fŸ+¬L£M�F,�'DÐ4ðP¥p» ñ+  ë�ž@b

�¨�µ#—1¾NâF,'¢H¶p»@ÞO´bõQD2(Wû6œ5×3xj€ ñ+ 

 ë�ž4ðP¥F,auY)2(Wû�ó�¨ p»O´�sf£\’F,bõQD5a<}

6±/0(ÂIÖp»M;5/C#!®78Lø7Dp»Dual E-gun with ion 

assisted deposition(f•f£*ø9u ^¼�•fŠ*ø"Qbõ<1Iõ)Q¯

Ion beam sputter deposition(fŠ*ø7�?¢bõ<1Iõ)F,bõ

QD5a.·^«JÎ#°6Ô+Žiÿ1èf¨;êF,bõQDL£M��ä  

 

2.  

6Ô+Žiÿ�ÕF, ñ+ U,QDT`bõ5a<}p»�ãY)5×DÐ

Dual E-gun with ion assisted deposition(f•f£*ø9u

^¼ �• fŠ *ø "Q bõ <1 Iõ ) Q¯ Ion beam sputter 

deposition(fŠ*ø7�?¢bõ<1Iõ)p»&Ð ñ+  ë�žX�g
bõ

�² Ta2O5�ãNb2O5�ãTiO2�ãMgF2�ãSiO2 Jñ ñ+ 6ø5Ap»

!5!ÑDÐ ñ+ .�=15a<} p»/?!Ø#¬.·#¬9ËF, ñ+ 4ð

7Dp»@ÞO´ ñ+ U,QDF, ñ+ B!/Ï p»6«&ˆ@b�µ#´F,DÇ

DÊYÕ AQ¯�µ#´F,X¥I³8E�žp»O´6±�µ#´F, ñ+ -à

5 p»#u�ó)*&¢+B1è6±F,X¥I³8E�žp»!�1è/?F, ñ+ 

B!/Ï6«6±�¨9ËF,Lø7Dp»4í&Ð�� ñ+ U,QDF,YÕY°9É

4”�ó!õ p»/mg°+µ1è` DÐF, ñ+ U,QD6ø5A_ÚWô ñ+ 

B!/ÏF,!®78 �ä  

6Ô+Žiÿ1è�'DÐF, ñ+ U,QDaw=Ô!®78<}@b ñ.N

<}p»!��Õ ñ.N<}#p!®@b�±IÖ5a<}[4]pÉ 

1. Abeles <}pÉ!ÑDÐB!+B<Še�λ F, P �÷9� ñ (Hi'Ü5a

#¹'*FœF, ñ )A�&Ð'¢7'�² p»'¢7'�¨"ò6±bõ ñ+ 6ø

5Ap»�¨"ò<:6±bõ p»!5!ÑDÐ!
+¬Yz)*5× ñ+ 6ø5A

F, Brewster Yz5êp»6±bõQDF,`K�¨`25×<:6±#u+¬

 ñF, p»#�#—/?!Øn(�O)=tan�TB�ä  

2. ATR (Attenuated total reflection) (!�#u+¬#•2Ó)

<}pÉ!ÑDÐ&Ð�¨IÖay,�6ø5A�²p»Q¯#´�¨ay,�6ø5A

�²bõ�²�¨,� ñ+ 6ø5AU,QD p»!®78J)@Þ�³eõ�ó#u

+¬6šC/�ó9�+·P� �5min #r"òj€+” �' �Th �ó-–E�O´#—

/?!ØU,QD�ó n(6ø5A2@+¬C/)Q¯ d(6ø5AB�C®#B

.N)�ä  

3. "­M	<} pÉ!ÑDÐ ñ[�aw=Ô ¨&�p»#—�• ñ+ U,QD&Ð

B!+B<Še�F, T(J'_·C/ )Q¯ R(#u+¬C/)F, ñ[� p»�•

#r!õ/4LÂ5 F,9�(Ï�ä �7�0 #r9�+·�ä �7�Pp»!5!ÑDÐ

-š �ó '¢ 7' F, 2@ +¬ C/ �Q�6 p» #� #— !Ñ DÐ

2
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U,QDF,n �ä p»)*&¾1 Q¯X� 1 1èHâ�ä  
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Essential Macleod
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XO���� ��"�E�"ìMH<¼!í7w2'/~�2!0+_.�5_ ��

Material SiO2  Material Ta2O5  Material Nb2O5  

Wavelength 
Refractive 

Index 
Extinction 
Coefficient 

Wavelength 
Refractive 

Index 
Extinction 
Coefficient 

Wavelength Refractive 
Index 

Extinction 
Coefficient 

302 1.48719 0 300 2.8 0.0008 361.2 2.73 0.0012 

467 1.46429 0 350 2.4 0.0006 400.6 2.544 0.0009 

546 1.46008 0 400 2.3 0.0001 500.8 2.357 0.0002 

656 1.45637 0 450 2.21 0.0001 610.5 2.287 0.0001 

706 1.45515 0 500 2.17 0 715 2.258 0 

852 1.45248 0 800 2.14 0 800 2.25 0 

1128 1.44888 0 1100 2.12855 0 1000 2.25 0 

1362 1.44621 0 1240 2.12299 0 1255 2.245 0 

1469 1.44497 0 1415 2.11924 0 1420 2.243 0 

1529 1.44427 0 1645 2.11275 0 1654 2.241 0 

1660 1.44267 0 1981 2.1108 0 1972 2.395 0 

 

6Ô+Žiÿ�ãY)��5×!ÑDÐ Essential Macleod ^‡j|

�'DÐ"­M	<}!®78 ñ+ 6ø5AF, ñ+ -à5 p»O´1è2¹` 

F,6ø5A�N5×` DÐB�C®B!/Ï^«��F, Ta2O5 #r Nb2O5

��@bj€ (F ^«5d'¢7' )2@+¬C/6ø5Ap»SiO2 ��@b�ö (F 

^«5d'¢7' )2@+¬C/6ø5A�ä  

 

3.  

@bJÎ#°808 nm Laser ?hF$1064 nm F,fŸ+¬ ñ

+ L£M�[5]p»6Ô+Žiÿ_ÚWô�³!¿�±IÖ ñ+ ?¦ ñAïF,bõ

QDp»�ÎiÿZñ`�E�F,bõQD8E�ž p»3Õ`õ`�E�F,bõQDYÕ

Y°p»#—�•/?!Øg¸6ÇF,bõQD4ð7D�ä  

1. AR coating AOI 0 degree 800 ~ 1100 nm, R < 

1% 

2.  Edge filter AOI 45 degree 1064 ± 10 nm, T > 

99%pÊ808 ± 10 nm R > 99.9% 

3.  High reflector AOI 45 degree 800 ~ 1100 nm 

R > 99% 

&Ð6Ô+Žiÿ�Õ1è` 4oF,5a<}p»5×3IDÐFÇJ"f£*ø

9uAYT`bõ<}p»"H�²fŠ*ø^¼"QT`bõp»O´:Ú!®78Z�5a

<}1èbõ!¢�.F,QD\’)%(† p»5×+¯Z�6ø5Ap»DÐ&¢+BF,

bõQD8E�žp» ð�• ñ.N<}aw=ÔZ�6ø5A.N5d'¢7'�²F,

J'_·Q¯#u+¬ ñ[� p»�ÎDÐ SEM(3+3w.·f£*øh�/Vc‰)

aw=Ô#B.Np»3PK?Z�QD,�F, n(2@+¬C/)p»k(=0 ñL£

5 )p»d(B�C®#B.N)�ä !5DÐAFM(#G*ø"Ch�/Vc‰)!®78

Z�6ø5A5dbõQD/4F,X�g
L?L•.Np»HbZ5X�g
L?L•.N

6«�µ6«+µDÊ$iF,bõQD ñ[�Y77ä_È1¸(Ò(ÏF,3µO¿�ä  

O´&Ð3µ+[ef�äF,:J=Ô7^9s)*&¾2 1èHâ�ä   

a…+µj€"GC/fŸ+¬bõQDF, ñ+ =ÔZ�L£M�7^9sY7

"+)*&¾ 2 �•1èHâp»i> ð` 4oj€"GC/fŸ+¬>8��@b=Ô

Z� ñ>8 p»][(ÈF,"GC/1õP¥_ü1¸j€ ñ.ß.NA�+¬ p»�Î
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�•"ò<ŠAï (half-wave plate, HWP)3Õ`õ9�"¾!® ñ&� (polarization beam splitter, PBS)��@bZg!ÞfŸ+¬"GC/ 

 

&ý���� ��j¿"†CnfÞ+ëc4Qƒ�2!0+_>�ZMLâMX7•9²��

��

�ó:�!Þ p»fŸ+¬ ñM;�¨j€#u+¬;|�3�ó!® ñc‰ (beam 

splitter, BS)+¯fŸ+¬ ñ#u+¬/4p»!ÑDÐ�¨P�@Îc‰(focal 

lens, FL)P�@Î5dZ�Aï�²p»P�@Îc‰�ó@Î]…!ïf¨` 4o#—

�•P�@Î_ü!Ø][(È ñ.ß.N�ó ñ59+â+  p»�•_ü1¸=ÔZ�

F–F,�ä #Ž(¾6«6±�¨+·`•!®fŸ+¬P¥awJ'_·!® ñc‰p»

5d/4J—�'DÐ�¨P�@Îc‰4Þfn ñ>8/4!
+¬�¨ ñ"GC/ �

=Ô&�p»#—�•#u3P/?!Ø!
+¬ ñ�ó"GC/ p»�Î#—�•F‹3O

fŸ+¬"GC/�ó[2"¾�ä O´bõQD=ÔZ�Aï�ó�²5a!ï7^YÕ�¨

1¸ w ñ]—p»�•Hb+BfŸ+¬ ñ591èA�+¬�ó�õO�p»R•bõ

QDDÊDÇ3µ(†��#—�•#�5êYh+‡[6, 7]�ä  

 

4.  

DÙ5d&Ðj€P¥fŸ+¬F,L£M��Õp»+µ5d ñ+ U,QDF,

X�g
L?L•.NY);ê^«j€ p»4í6Ô+Žiÿ1è` DÐF,bõQD5a

<}p»5×f£*ø9uAYT`bõ"H�²fŠ*ø^¼"Qp»&ˆfŠ*ø^¼"Q

T`bõF,#GC®p»5×!ÑDÐfŠ*ø#•f£/Ï"H_Çp»1¸@bj€P¥

F,;Ëj|!®*ø p»4F#¹<%"¾/4<1Iõ&Ð'¢7'�²F,bõQD6ø

5Ap»�'Z�bõQD6ø5Ap»4i6±^«j€F,P¥aw#—�•Mr+n3:

!¿p»#p&ˆfŠ*ø-Þf£/Ï p»4á[2"H_Çf£({ p»fŠ*ø1è#•

!ØF,"H_Ç"C_û�N6±1è�µ#ṕ»)*7DfŠ*ø5 F–(F"HF,

Z� p»P¥aw6«6±1èL×Iõp»1è�•��6«6±F #´F,4ð7D p»

4í&Ð_Á�³L£M��Õp»fŠ*øF,"H_Çf£({Q¯f£<é+n.Np»

`¥5×bõQD8E�žF,e„c�2¯9Á�ä  

6ÔG¼J�4á[2�µ#´F,pÉ1. 6ø5AT`bõ_ÇC/p»2. fŠ

*ø"H_Çf£({ p»3. fŠ*øf£<ép»�•6ÇZg5�!¢P¥bõX¥�ö

X�g
L?L•.NF,6¨��#k5 p»)*X� 2 1èHâ�ä  

 

2  Ǎ

 
6ø5AT`bõ

_ÇC/ 
fŠ*ø"H 
_Çf£({  

fŠ*ø 
f£<é 

X�g
  
L?L•.N 

6ø5A'®Iõ 
+n.N 

Ta2O5 4 A/s 500 V 500 mA 0.82 nm 1.010 

Ta2O5 4 A/s 500 V 1000 mA 0.78 nm 1.012 

Ta2O5 4 A/s 1000 V 500 mA 0.54 nm 1.014 

Ta2O5 4 A/s 1000 V 1000 mA 0.23 nm 1.019 

Ta2O5 8 A/s 500 V 500 mA 1.12 nm 1.002 

Ta2O5 8 A/s 500 V 1000 mA 1.03 nm 1.003 

�� ��

����

�+�:�3 �� �3�%�6��

�)�/��

�)�/�� �)�/��

�&�&�'��

�6�H�Q�V�R�U��
�%�6��

�3�&��

�������: ��
fŸ+¬!
+¬ ��

F‹3O"GC/[2"¾��

��F‹3OQD,���
3µ(†0m/
��
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Ta2O5 8 A/s 1000 V 500 mA 1.05 nm 1.004 

Ta2O5 8 A/s 1000 V 1000 mA 0.97 nm 1.005 

 

 

 

&ý���� �� �����$���V�������������9�������������P�$TŸc48„�Ý2'c4�2

Qƒ,K�6�(�0Qî �$�)�0 &ý�� ����

 

O´=ÔZ�Lø7Dh�Hâp»E� Ta2O5 bõC/@b4 A/sp»fŠ

*ø"H_Çf£({ 1000 Vp»fŠ*øf£<é 1000 mA 5êp»X�g


L?L•.N@b6¨�öF,0.23 nmp»O´&ÐAFM $4 SEM F,&¾

 w!®78�Õp»�N#—HbZ5QD,�F,&ï"£.N.�5�p»�µ#´QD

,� e;F,�sg
<:6±Nâf� p»)*&¾ 3 1èHâ�ä 4í6ÔG¼J�+Ù

�•;���@bX¥I³bõX¥F,#k5 �ä  

O´&Ð?¦ ñAïYÕY°F,`•!®p»&ˆ@b�¨QÔF, ñ+  ë

�ž p»�ãY)5×DÐ ñ+ CcD+1èX¥1p̧»O´ ñ�N5×�¨IÖf£

Hi<Šp»4í ñ/F(Ï;Ë (�K��=1)!Ø ñ+  ë�ž (�K�6=1.52)F,_Á

�¨_öI³�Õ p»6«6±`•!® ñXS#u+¬F,B�C®C¦\	p»!�#u

+¬C/(R)F,!�.·@b

2

0

0
�¸�¸
�¹

�·
�¨�¨
�©

�§

��

��
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�6

�6�5
�K�K
�K�K

p»/F ñ + +¶Lµ&¾�.

F³p»&ˆ@bJ";Ë]‡'¢7'F,+¶Lµ�õO�,�5d�µ#´n† p»)*  

 
4  HLHL for 1064 nm   

 

Y)��!Ø2?#u+¬F,4ð7Dp»+Ù5×Y)!ÑDÐ ñ+ U,QDbõ&Ð

'¢7'�² p»6«4á[2+¶Lµ�õO�F,B!/Ï p»+¯'¢7'"H�² ñ

+ U,QDF,Jñ4ð+¶Lµ�Q�<4á[2!Ø]…fŠAir ;|^«_yF,�õ

O�p»��+Ù5×�K�(�|�K��p»)*;��¨�. p»(ÿ!
�²_˜ R F,Y°K?

!�.· p»#�#—/?!ØR~0 F,4ð7Dp»)*&¾4 1èHâ�ä  

O´7á4‚+¶Lµ^t]‰F,YÕY°9*/•p»6ÔG¼J�X¥�� ñ

!
+¬Yz 0 degeep»<Še�Kl&µ800 ~ 1100 nm 2?#u+¬

c‰p»7á4‚%Vg
#u+¬ ñ[�Lø7D!®78p»0 % ~ 0.4 %p»

#~6¨(Ï�ä@b 0.4 %p»)*&¾5 1èHâ�ä  

3MSÿ+¯ ñ!
+¬Yz45 degeep»<Še� 808 nm j€#u

+¬p»<Še� 1064 nm j€J'_·F, ñ+ U,QDYÕY°p»bõ&Ð

.�7' ñ+ CcD+�² p»#—�•/?!Ø 1064 ± 10 nm F,Kl&µ

!� T(%) = 99.6 %p»808 ± 10 nm F,Kl&µ!� T(%)`¥ 0 

%p»#p&ˆT+R+A+S=1p»!��Õ A(%)+S(%)(ÏL¬@b0.05 

%p»4í#—3P5_Z�<Š;]F,R(%) = 99.95 %p»)*&¾6

1èHâ�ä  
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0 deg AR for 800~1100nm test spectrum
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0 degee AR for 800 ~ 

1100 nm
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45 degee 808 nm R 

1064 nm T

 

 

6¨/4 5× ñ!
+¬Yz 45 degeep»<Še�Kl&µ 800 ~ 

1100 nm @bj€#u+¬F, ñ+ U,QDYÕY°p»&ˆ 45 degee

F,aw=Ô7^9sp»J'_·.·;|#u+¬.·ZL-–^«+· p»4í;�YÕ

Y°3IJ'_·.·aw=Ô p»!5!ÑDÐJ'_· ñ[�Y°K?#u+¬ ñ

[� p»aw=ÔJ'_· ñ[�F,Lø7D p»800~1100 nm 6¨(Ï�µ

]-_ö 0.5 %p»&ˆ T+R+A+S=1p»!��Õ A(%)+S(%)(Ï

L¬@b0.05 %p»�ÎO«1�aw=ÔYÕ AF,Y‹78.Np»800 ~ 

1100 nm #u+¬F._ü!Ø�. 99.45 %p»)*&¾7 1èHâ�ä  

!ÑDÐ!õ_˜F,bõQD8E�žp»"H�²bõQDYÕY°F,Zg

5� p»1è/?!ØF, ñ+ ?¦ ñAï4ð7D p»&ï#—_ü!ØG¼J�F,

g¸6Çp»1¸$iF,QD,�$i\’ p»AFM :J=ÔLø7D(ÏL¬5×

0.172 ~ 0.293 nm �óe; �ä  

O´j€"GC/fŸ+¬F,3µ+[eM�ä=ÔZ�p»!�+ŽfCLø9s

)*&¾ 8 1èHâp»aw=ÔL£M�7^YÕ+41¸/4p»f¨HbZ5L£M�

�ó ñ7�P�@Î ñ59B!/Ï p»�•HbZ5!
+¬Q›Z�Aï�²�ó ñ

59 ñ.ß.N �ä #—�•�E;�Zg5�Z�AïfŠ@Î]…fŠ p»̀  4o`�  
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45 deg 800~1100R test spectrum
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45 degee 800 ~ 1100 

nmR
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E�F, ñ59+â+ $4fŸ+¬P¥awp»�•C�/?+Žiÿ1èf¨�ó ñ

.ß.Np»�•�²_˜�ófŸ+¬ ñ.ß.N!
+¬ ñ+ bõQDZ�Aï p»

#�5êYh=Ô ñ+ bõQDZ�AïX�g
F,(¾Yh0m/
p»R•6±(¾

Yh�²F,[2"¾#�X�HâQD,�3µ(† p»Lø7D�±IÖZ�AïF,J'

_·1¾#u+¬fŸ+¬"GC/F.MU2©�¨J�+B5 �äp»h�Hâ ñ+ 

bõQDZ�Aïa, b, c &Ð ñ.ß.N 11.26 kW/cm2 A�+¬�ó

�³ p» ñ+ B!/ÏF.@É4á[2 p»#~�³Z�Aï�• ñ+ h�/Vc‰

Yh+‡p»�N@É3µ(†F,0m/
p»&ˆ;��±IÖZ�AïF, ñ+ 3µ

+[eM�ä@b > 11.26 kW/cm2p»JÎ#°2(WûY77ä�óY);ê�ä 

 

5.  

&ÐO«1�awDÊ/ÏQ¯QD,�$i\’F,!õ3x�³1è` DÐF,

bõQD5a<}p»f£*ø9u"H�²fŠ*ø^¼"Q<1IõT`bõ<}p»!�
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�Õ ñ+ -à5 F,=0 ñ�j5 ( kH + kL ) ~ 3�u10-5p»!�1è

_È1¸F,#à4Þ3µO¿L¬@b0.008%p»O´QD,�X�g
L?L•.N

L¬@b0.8 nmp»!�1è_È1¸F,5�+¬3µO¿L¬@b0.009%p»

!�O­"HMåF,3µO¿L¬@b0.017%p»4í&Ð;�bõQD8E�ž

�³ p»#—DÐ5dDÇDÊ99.9%j€#u+¬1¾j€J'_·F,fŸ+¬c‰

Aïp»6¨Lê6ÔG¼J�YÕY°�.AR coating AOI 0 degree 

800 ~ 1100 nm, R < 1%, Edge filter AOI 45 degree 

1064 ± 10 nm, T > 99%pÊ808 ± 10 nm R > 99.9%, 

High reflector AOI 45 degree 800 ~ 1100 nm R > 

99% �± IÖ?¦  ñAïYÕY° p»!� j€#u+¬"èF. ]- _ö �.

99.45%p»j€J'_·"è]- _ö 99.6%p»O´&Ðj€"GC/fŸ+¬

(1064 nm)F,DX(+�³ p»!� Damage Threshold > 11.26 

kW/cm2p»4í6ÔG¼J�Zñ5¶�.p»6±)%F,bõQD8E�žQ¯5a

<}p»3Õ`õ;�HbF,QD,�YÕY°p»#�#—DÇDÊ�ö3µO¿p»j€

.ß.NF, ñ+ c‰Lì [8]�ä  

 

 

0ÇZÅM;?‡`•2(WûUý9�DôIy+°Y°"+(101-EC- 

17-A-05-I1-0014  Low-k G¥6�&»FVIzfŸ+¬e39¥2(

Wûe3F$Y°E�)Q¯#˜"ÿ-ª4ç.DM;?‡F$+ý+èSBIR Y°E�

(102SBIR-Lf:� 01 100W j€"GC/fŸ+¬bõQD2(Wûe3

F$)4×2©p»�•#r-•G¼f
fŸ+¬Q¯Iõ,�X¥_ÈIy2(�Õ/kF,

2(Wû4×3œp»[;M�5X ñY²#—�•g®!ÑF$+ýj€"GC/fŸ+¬

c‰Aï�ä  
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