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Optical Coating for High Power Laser

(Keywords)

pYB C®;EF <118 Physic Vapor Deposition

pvAi+ U,QD Optical Thin Film
PYBY +-C%o Laser Mirror
(Abstract)
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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%pE
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/cm®.
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XO "E"IMH<Yili7w2'/~2!0+ .5 _
Material SiO, Material Ta,05 Material Nb,O5

| | |y S| || | it
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

60+Ziy aY) 5xINDD Essential Macleod ~j|
'DD"-M <}I®78 fi+ 685AF, i+ -a5 p»0’1&21
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@bJi#°808 nm Laser ?hF$1064 nm F,fY+- fi
+ LEM [5]p»60+Ziy_UW6 3¢, +10 fi+ ?! AAIF,bd
Qp»liyzi' E F,bBQDSE Zz p»30°8" E F,boQDYO
Y °prtit— /?13g,6CF,bdQD4d7®D
1. AR coating AOI 0 degree 800 ~ 1100 nm, R <
1%
2. Edge filter AOI 45 degree 1064 + 10 nm, T >
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99%pEB0S + 10 nm R > 99.9%
3. High reflector AOI 45 degree 800 ~ 1100 nm
R >99%
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«"0<SAV (half-wave plate, HWP)30 69 "%!® fi&

(polarization beam splitter, PBS) @bZg!pfY+-"GC/
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splitter, BS)+ 1Y+~ fi#tu+-/4p»NDD "P @ic%6ocal
lens, FL)P @15dZ Ai 2p>P @Ic%o 6@1]...!if " 4o0#—
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2 A
695ATbo | fS*a"H | S*a X9 605A'®I5
_CC/ | _Cfe({ | f£<é L?Le.N +n.N
Ta,0s4A/s | 500V | 500mA | 0.82nm 1.010
Ta,0s4 A/s | 500V | 1000 mA | 0.78 nm 1.012
Ta,0s4 A/s | 1000V | 500 mA | 0.54 nm 1.014
Ta,054 A/s | 1000V | 1000 mA | 0.23 nm 1.019
Ta,0s8A/s | 500V | 500mA | 1.12nm 1.002
Ta,0s8 A/s | 500V | 1000 mA | 1.03 nm 1.003
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Ta,0s 8 A/s | 1000V | 500 mA | 1.05nm 1.004

Ta,0s 8 A/s | 1000V | 1000 mA | 0.97 nm 1.005
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0 deg AR for 800~1100nm test spectrum
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Ye31J'_-..aw=0 p»5INDDJ'_- fi[ YOK?#u+- fi 0.172 ~0.293 nm Ge; &
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45 deg 800~1100R test spectrum
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Yh 2F,[2"%# X HAQD, 3u(t p»La7D £ICT AiF,J'
_-1%#u+-fY+-"GC/F.MU20© "J +B5 fivh Ha fi+
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Of+-a5F,=0fj5 (kH+KL)~3u0’p» 1&
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3 po#—DD5dDCBD%j€#U+~1Y4€T'_F,fY+-C%o
Aip»6"Leé60GY4] YOY°AR coating AOI 0 degree
800 ~ 1100 nm, R < 1%, Edge filter AOI 45 degree
1064 + 10 nm, T > 99%pEB0S + 10 nm R > 99.9%,
High reflector AOI 45 degree 800 ~ 1100 nm R >
99% +10?! AAIYO Y  p»! jE#U+-"€F.]-_0 .
99.45%p»€J'_"e]- _6 99.6%p»0" &DJE"GC/HY+-
(1064 nm)F,DX(+3p» Damage Threshold > 11.26
kW/em’p»4i60GY4) ZAi5] p»6+)%F,b8QDSE 7Q 5a
<}p»30°6; HbF,QD, YOYp»# #—DCDE 63ud%E
R.NF, fi+ c%oLi [8] &

0CZAM; 21 +2(WGaUy9 DOly+°Y° +01-EC-
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We3F$Y BQ #"y-24¢c.DM;?3F$+y+& SBIR Y°E
(102SBIR-Lf: 01 100W j€"GC/fY+-bdQD2(Wiie3
FHAX2@» o#r-GYuf fY+-Q 16, X¥_Ely2( O/kF,
2(W04x3pe[;M 5X AY2#— «g®NF$+yj€"GC/Y +-
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