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2 ol¥sty Qo oleld 1EY FAF doldt nyW, 14T, 157E
ARe AT vholaz ARG BA GRAFP A vne wEA B
4, Aol Aw), $471 5 e 830 A8 Aoz dHn vk

ARk, HolA E9 e ALrE AEHolr] wel whARGolu B FYs Abst

o
=
1o

s d9atett Fol oIl BFE @lolA the] L= (LD: Laser Diode) 7k 31 5
7 gk,

B EEolAE dda He oA FerRy HE8 LDE HEshy] fe 24

ftlo

2 E (Dichroic Filter) & A A&} A 23 & =4S =A31)
LD 23 34l 905 nm ~ 925 nm oA FREE 99.9% olFoR
T AZIEA AR EolA E9 WGy BE R Abskg sbgdedel 1020

nm ~ 1100 nm oA FH#E&E 0.1% olst7t HEs dHE AAT =

HBEAY TR AHAEUYGdAM Y s AT SEAEE T8 185k
Adgaiol gtk 7Y BASI 22 E A7 AL, sAle HEAEE Aok she
2 substrate® SiO,E 3t AFole whEe]l FAHo] £ Oxidedld =4S
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F&shs 2ol Felslko] Si0.9h Tax055 ARE-sFlth Oxide=d & TapOshth
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of frefsttt. ol s71dste] Az & W ZAA wkEo Aok st o beam

7Zr0O,7F LIDT (Laser Induced Damage Threshold) 7} o o} 1%

sized Al ZrobA LIDTel F&= FA @k whebd a8l SdeA F o #

g ZrOxE olgste] Frkz AAE s Hgld. 24 dEe 3 & Wl
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SPF (Short Pass Filter) &, HF&: Wo= FHFAF(AR: Anti—Reflection) 38 <&
AASS T o17]el 2] AR FH 2 HBFE LDoA v o] HiALE dto] LD=

Jqlabstol dlolAe] Wxle Beby sl AU LEAE doslE RS B

I eAMe Ve e Asta deke S5E 22 v deke s 999
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-reffop sttt [5,6] g #@olAe] EFHo] aEHolr] wiitel] wWHARFelu
o} ardge] s YAl s "ol s HBWE welA the] L= (LD:

Laser Diode) 7} 9t & =7} Qlth,

B =Rl it He wolA FoRRE PHEZ LDE HFE] % 24

4

Foieh H2 LD 23 9gel 905

o
e
ot

A S AAstn A& T, 1 EA
nm ~ 925 nm thelelA FHAES 99.5% ~ 99.9% ol w FIAITHA

FAR Aol EY wAFoLt

z

2 abstd s ]l 1020 nm ~ 1100
nm A el FHEE 0.01% ~ 0.09% o7t HEE FE(SPR)E
AAEAT. AFel= AFe]l golstar &4 540l 438k Tay05/Si0,9
E4E AHEste] dAER o, [8] LIDT (Laser Induced Damage Threshold) 7}
t ol %Y (High Power) ol e Abgol O fa8t Zr0,/Si0,5 F713 o=
AAlE e [7-9,17,18,21-25] o= A#FsE Slstel #7149 & v beam
size7b  ZrobA A% (intensity) 7} FobA= Av& &d Zolvh. I %,
Zr0y/Si0,8F Tay05/Si0E 22 Abgsto] AAlstdl= Fe & A#stion, 1

=A% 5 AAAG v EA48T [14,15] & =& 7482 de2

m

E ]

J
o

2ot 2%l SPFSE AR A®E sh7] SeiA dofol & 7]E2 ARl olEE

it

2708kar, 3% elA = Essential Macleod Program= ©]£3% FE 7247
st AZEgela AdE & Qe akES pEske] dig Al Ald &S
Hdjglsto] AASkE Hg el sl ATttt 4= AgE FH o AAAE
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Pla, 5L ARG FF ATHEL JlEsdart
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A 2 7 G uEp A o2

Al 2-148 - @3 T3 dE

Uy =2 AA(edge) ZEHS FEH A Ao dast w7 x5 g5 WS
e =d AFESkE M (color) ZE], o] M (dichroic) A&, ZF(cold) AL,

A HHe §goltt [13, 18]

nj
Ho

=
S
Y
o
ol
bt

Qudow AEhHhg £3) BeE 1/4 $4 5 viute] @ 2o 1/85%

7bste] AAETE (H/2 H H/2) 2 (L/2 HL/2) 9 U3 +2&

ol
ftlo
iih)
s
ol
1 o
4}1

ELEEL...LEELEZELHL LHLE
2722 2272 2 2
S
{ELEJ
2 2 (2-1)
Lyl gyl Ly mint
2722 227272 2
S
=(£H£j
2 2 (2-2)

e v wehe Agwth 4 QA W H 9L 9 P8 94 F

rlr
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=6 =ng/2 olth. AT (/2 H H/2)9 A, v F F3 7k 59
B 9 FATF 2X 6y/2=0,.=0 ©|ER, T} W] 7 YR

2 2

n
M, =M, =cos’ 6 ——L—Lsin’§
Ml (2-3)
sino n, +n, n, —n,
M, =i HIJr - LJcos5+M
ny nyn, nyn, (29—4)
2 2 2 2
. ny +n n;, —n
MZI:ian1n5H1+ f chos&— - L}
nyn, 2n,n, (9-5)

(2) 9} g9 3 g
2 Neg= (May/M) " ol My, SF My 9 #3571 2 E7} ojEngAas

'54"/!:7]' Q\__‘:]' EE?_]_' M11:M22 O]J__’_ M11M22_M12M21:1 O]E.i

|cosA|=|M1.|=\/m>1 (2-6)

o] Hlo], T7F S % #Folnt
g=1d W oy=6.=7/2 °olBE2 2@2-42° A(@2-5° FI7} HEuh
wets F7F 2HE (S7F ol ErEA) N &
Ny ==iN, (2-7)
7 3otk 2(2-3) ©ZHE My =—(’y+n°/2ngny) ©1™, n’y+n” >2nun
olmE M>1 olth wekd St 9 4 2
A =—ih (2-8)

Z 347 A N, 3 47 o] 5ol mE (H/2HH/2)? 9 54 dge



l,sinh SA

cosh SA
[ M] = Neq
—iN, sinhSA cosh SA
e (2—-9)
7} #}
7198 24 EC] ngw & W FIHE T
T _ Re(Ysub) |,Z.|2 _ 4YO Re(Ysub)
Y, (Y, B+CO)Y,B+C)
_ 4n0nsuh
2
(no +n,, )2 + [n‘])\’;“’b —Neq] +(n0 +n,, )2 sinh? SA
“ (2-10)

7} Ak S7F F7FebA SinS47F vl AAIL T-0 o2, 7t =45
S7F $18el 4l g R dRAbEo] 2 WEAL figo|th

g=0 old H©2-4)9% 2 (2-5ZFH N,=(n)"” o]z 4=0 ot}
g=20]" §y=8, =71 O]EZ Ne=nylnyn)?olx 4=271 °]th M, &} My,

Ra7b o Ny, 8 4 7F Aoz (H/2 L H/2)® ¢ 54 gL

cos SA l,smSA
[M]= N,
iN, sinSA cosSA
! (2-11)
7F fo o] o 3 T
— 4n0nsub
- 2
(n0+nsub) + [ ; mb+Neq] _(n0+nsub) Sin2SA
K (2-12)



7132 WARE S Zo]x= FubAR(antireflection) FE-2 7H Wo] AEE=
sgolth. Fok wulelA R=0 9 FuMAl mE 2dE Yo=Y otk & b

mj o] oj=u]el Al ululo] ojEwE At o WhALE = Wo] gl

(D 9% Fapt 29

ol

7] oM ZEEo]l 1.5 #FE9 w2 0.04°]th fEF V@S AT
Aol HRAbES Eol7] SlsiAe urere] = Eo] JlwEG Folop .
R=00]7] 9314 wteho] ojmwRiAs 7| oj=nE Al (1.5, 0)& E'2at

718 ol=vE ARl (1, 0)ell =&Fsfof b oj=mdA (1.5, 003 (1, 0)=

o

Jo} F& whlo R Y FubAl @y wheke] FHEL (1.5x1.0)%eln s}

7

rlr

i

1/4 sbgololol gty & FAFo] 1.229 wuto] F g3} o]gdA vhe
FHEEA 4 T T AT kg uvidte] EAEHA ¢ki=th 7RAl FA
gellM f 7lwRo FdEe] e v o 2= NaAlFs, MgF,, SiO, %°]
ATt NaAlFge= =48] 1.35%2 vl oy F574 (hygroscopic) =4 ot}
MgF,&= =4 E°] 1.38¢]a 7|® %7} ¢F 300 " CY o g&=o] Fof FrREA}
Y "o w olgstiu glom FE uw o] Atk Si0,E =HEEC
1.46°19, [¥7]/L/f8]+ R=0.0322 WAMES wWo] ZFolx] Zal, 7|A4

SAel Fom 7| 255 WE F 9lo] wWol ARgsta Stk



(1, Ol Z=&stofof st} dFo=2& oegr2=2 1/4 38 Fg F79 ol

WAL ZH S ol&3akak. (1, O)exRE o= 1/4 34 33 T4 Si0,9

gul

1
ky

ol=mEl A AFe FHsW (1.46° 0)ol =Fdh = Si0,E (2.13, 0)lA
Zukstolol (1, 0)el =% 4 9tk @A (213, 04 fel9 oj=uExal
(1.5, Ol =&at7] 9JaixE FHEo] (1.5x2.13)*=1.799 1/4 ¢ %3t
7 vteto]  @3ith.

Z]

o

[Z7]1/LM/+28]] ¢ Zo] Z3F 2250 E 1.79¢ Y,055 1/4 9%
71 el FFeka, Si0E 1 Hel SEskd 7l g dis] R=0%1 FHEA}
Y-S s k. JlE oA T WEAREo] 0olal FY oAM= HEALE o]

S7kste] ol V-m:®” ozt F-Eth [13, 19, 20]



A3 F AE A8 R U
A 3-18 BERI/)4 B A

3—1-1. @3 F3=2 g (SPF) A7

Dichroic Filter

FPump Beam
GRIN 915 nm GRIN

1060 nn
5i02 /

Signal Beam
AR Coating  Short Pass Filter (SPF)

O 3.1 AQkd 24 dY HA 7=

T L

[ K

LD 2 w4l 905 nm ~ 925 nm thelr Fah&S
99.5% ~ 99.9% oldo 2 FI(SPF)A7IHA FAF #olA &3 whabgo|u
BPZ Abgkd gg el 1020 nm ~ 1100 nm theH e F34&S 0.01%
~ 0.09% olsl7}t H=% SPFE AAeit. 13 3.1 Atd el A7
T%9 a¥olty. 24 HE (Dichroic Filter) 9] 3 % wWo|:= SPFE, Wz
Holl= FHRAHAR) 28-S AAEIT. o7]eld AR ZHS AYdEAS £0]7)
ARt ofel LDolAl & Wo] WHAME ske] LDE 9 gJAlste] #lo]# <]
S BeHgEA AU 2B AS dorE S wu wEEy| i ded

Zeolek. AR #® 3 SPF 28 AA A, 7|24l 2312 vk sdsih



Substrate= SiOy, YAMZFS 0°, wuk 24 yukAl 22 (H) <l ZrO, 9 Tay0s,
AWkAL 2 (L)1 Si0,, 715332 1240 nm(Ta05/Si0s), 1220 nm (ZrOy/
Si0g) & AFE3ESITE 2 HAE 94 Essential Macleod Program= ©]4-3}¢

AAE At Eead wAE 7

N
“
o3
o
o
_0|L
=
(o,
_0|L
rlr
=z

d

1=}
ofj
r
il

AAste] A2 v, ddks A Fe Vsl Hud st AAE W=

2]

A& 7HT A7 Byd o] Al vt o s AR whE7] de RunSheet

Fol

olt

& Simulator 7]5<& o] g8t =z AoA WA JMEsE 9SS WY

A3E FAFORA, A AU FES ¥ F WA T oAH
Aol BE AARNGolT. Aglt Aol folahn FEA BHol $i@

Tay05/Si0,8] EA& AMEsto] AAsglod, LIDT7F o Fol & eA 9
AFgel o S8 Zr0,/Si0,E F7FA o AAE e ols AEIE 98]
714 & W beam size’} ZolH FEIt TolxlE ALE u#3I Aot}
go] A2 ZFE7t wmolAA =W EA LIDT7F Fotob & z A7)
&l ZrO,5 F7F= AASAT % 3.1 2 ZrOy 9 Tay05 o LIDTE Bt
Folty. o] %5 W ZrOy 7} Tay05 Bt LIDT7F B o aEzdel #egd=
b = Utk Zr0,/Si0yE olg3te] A A, SF¢ 32502 3159 W 9 T
Si0E 35 o &8A HAAE sGh ol 31FeE P& u Bk 905 nm ~
925 nm °IA Ht} o ekgAQ FX e THZ B3PS A 7] wEoldh
(% 3.2 %)

thEoll A= ZrOy/SiO s ol g AAl HAES AystAlth Tay05/Si0.&
Zr0s/Si0y 9 Aol Fdstr]  woltt. 32 W wpxu Fde

Tay05/Si0, 2A #&d 719 (3.7~3.10) & % (3.5~3.7)F A5t



LIDT(Laser Induced Damage
Reference | Material | Pulse width Threshold)(J/cm?2)
as-deposited annealed
Tazos ns 12 21
[23]
HfO, Tns 11 28
ZrO, 3ns 25-30 -
[24]
HfO, 3ns 12-15 -

E 3.1 1&Y 1064nm 33X 2] ZrO,, HIO, £ Taz05¢]

LIDT (Laser Induced Damage Threshold) H|Z™ ¥

10




Incident Angle (deq) 0
Reference Wavelength (nm) 1220
Layer Material |Refractive index |Optical Thickness (FWOT) |Physical Thickness(nm)
medium  Air 1
1 Si0:z 144784 0.28669822 241.58
2710z 235 0.73405827 440,07
35i0z2 144784 0.21332594 179.76
4|7rO2 235 0.24302632 145.7
5 5i0z2 144784 0.2059015 1735
6 Zr0z 235 (0.23059126 138.24
75i02 144784 0.61760039 52041
8 7r0z 235 0.6009251 360.26
9 Si0z2 144784 0.21263693 17918
10(ZrOz 235 (0.19800665 11871
11/Si02 144784 0.22387944 188.65
12|70z 235 0.22400865 134.3
13 Si02 144784 0.22897037 192,94
14|7ZrO2 235 0.22434782 134.5
15 Si02 144784 0.22005583 18543
16(ZrOz 235 (0.20070236 120.32
17/Si02 144784 0.21023255 17715
18|ZrO2 235 (0.20487085 12282
19 Si02 144784 0.23015043 193.93
20|Zr0Oz 235 (0.23499001 140.88
21/S5i02 144784 0.22849139 192.54
22|Zr0z 235 0.20264351 121.49
23 5i02 144784 0.21001835 176.97
24 7rQz 235 0.20493182 122.86
25 S5i02 144784 0.23426722 1974
26(Zr0z 235 (0.23167591 138.89
27|5i02 144784 0.62295502 524,92
28|7r02 235 0.20487824 122.83
29 Si02 144784 0.20831025 175.53
30|ZrOz 235 0.24823973 148.82
31/Si02 144784 0.26062565 219.61
32|Zr0z 235 0.282176884 169.17
Substrate SiOz 144784
Total 8.8841948 6399.35

¥ 3.2 X ®W37]8& SPF 32%(Zr04/Si03) Design Table

11
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9 3.2 X H37]4 Filter A4 33A: 1. HR 44 (graphl), 2. 7|Z33]&F

(graph2), 3. flattening (ripple A A, graph3).

JEn AL AAR AAAE AE AR aAvs: He 1% 3.2

lo

adzr Adgsild. A A (graph DAA ad 27 A AAR SPR
ghupe] Fahg Aol ofmf Y= u3hgE 1250 nmE 945 nmell HA 7} 3=

Ae &dg F vk o] HAA Y Ve A Al dats Hd HxA7E Y

rlr

925 nm% 1Y ZE AAHOR FHAN dst= dAde VEs s

71 ds 1220 nm=E WAA 2HE7F gbeA(graph 2) DA A

T zolrt. VlEgdE WEARl F Hdid WHE sE 890 nm ~ 940
=

d3slal Ripple AAE A71A =4

12



FHFEAQ W7FA (graph 3) A I EZE A& F Uk

o7l Rippleo] AAE= e AWsr] 98 & o HS I

100
80
60

40

Transmittance (%)

20

0 B 1 1 1 L 1 1 1 L
900 950 1000 1050 1100
Wavelength (nm)

I¥ 3.3 FZH3I7])E SPF(Zr0,/Si0x) A A8 F3& F4

7% 3.32 Rippleo] AAE AHshE HAEHe Tz sgelrh, o] 1exg
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Wavelength | Reflectance | Transmitisance
(nm) (%) (%)
900 0.03 99.97
905 0.02 99.96
910 0.01 SISpe e
915 0.02 99.98
920 0.02 99.98
925 0.01 99.99
1020 Sle ek 0.03
10256 .S a9
1030 99.96 0.02
103b 99.98 0.02
1040 99.96 0.02
104b 99.96 0.02
1050 99.96 0.02
106b 99.96 0.02
1060 99.98 0.02
1065 99.96 0.02
1070 99.96 0.02
1075 99.98 0.02
1080 998 7 0.03
108b 99.97 0.03
1090 99:96 0.04
1095 S99 0.0b
1100 99.93 e

¥ 3.3 I H3$7]8 SPF(Zr0y/Si0n)AAS F3& &
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Deviation(1x} =2+ 2z ZF2bo] W& Error® 0.01(1%)), Layer Mean
Error (3 B+ Error& 0.01(1%)), Rate Mean Error(=0.01), Rate Standard
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F3g FAE0|Y g Zo B oy thekst g X S ES B
ol g7t WA AAld &S FEsto] TR 10/ME F=3
el Zlow RE IH¥9o ggxEEo]l 7o HXE J|FXHoAM H
dormz ekgAog HAA © Aolgh= AS & 4 AUk

3—1-2. A} 579 A
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7ZrQy, Lelli= SiO, 5 AF&ste] 2F02 AAS G aytd =e A
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obd WMES 7IFo® 0.1% o8/l HE% HEXE Hs3ih

Reflectance (%)
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7% 3.5 FHH} 29 (Zr0y/Si0) A Y £7hg T4
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Wavelength Reflectance Transmitiance

(nm) (%) (%)

900 0.037 99.962
906 0.016 99.983
910 0.004 99.995
g1b (0.000 99.999
920 0.004 99.995
92b 0.016 99.983
930 0.037 99.962

3]

3.4 ‘]‘:r"‘i]l'}‘]' i% (Zl’Oz/SiOz)}gﬁ]g] “%‘:‘—4"% 2
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Incident Angle (deg) 0
Reference Wavelength (nm) 1240
Layer Material |Refractive index |Optical Thickness (FWQOT) |Physical Thickness(nm)
medium  Air il
1/5i0z 144761 0.09420733 a80.7
2 Taz0s 21 0.27648291 163.26
3Si0z 144761 0.20361084 17441
4 TazOs 21 021423414 126.5
5/Si0z 144761 0.24561831 210.39
6 Taz0s 2l 0.23794877 1405
7 Si0z 144761 0.21829992 186.99
8 Taz0s 21 0.21174145 125.03
9 Si0z 144761 0.21961817 188.12
10/ Taz0s 21 0.22329999 131.85
11/Si0z2 144761 0.23260058 199.24
12 Taz0s 21 0.21879267 129.19
12|50z 144761 0.21817045 186.88
14 TazOs 21 0.21126341 124.75
15|50z 144761 0.22007721 188.52
16 TazOs 21 0.22324877 131.82
17|50z 144761 0.2283045 195.56)
18 Taz0s 21 0.21764877 128.52
18 50z 144761 021721707 186.07
20 TazOs 21 0.21346584 126.05
21 5i0z 144761 0.22128953 189.55
22\Taz0s 21 0.22185121 131.06)
23 5i0z 144761 0.23333033 199.87
24 Taz0s 21 0.21647072 127.82
25/5i0z2 144761 0.21682866 185.73
26/Taz0s 21 0.21437072 126.58
27 Si0z 144761 0.23305962 199.64
28 Taz0s 21 0.23540487 139
28 S§i0:z 144761 0.23108224 197.94
30/ TazOs 21 0.21522438 127.08
31 S8i0z 144761 0.25371613 217.33
32 TazOs 21 0.29096096 17181
Substrate SiOz 144784
Total 7.12954087 5137.76

¥ 3.5 HXW3F7]|8 SPF 325 (Tay,05/Si0s) Design Table
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Wavelength | Reflectance | Transmittance

(1) (%) (%)
900 0 09.99
905 0.02 99.97
a10 0.04 99.95
015 0.04 00.95
920 0.02 99.97
025 0 99.99
1020 90.85 .14
1025 99.9 (.09
1030 09093 0.06
1035 99.95 0.04
1040 99.96 (.03
1045 99.97 0.02
1050 00.98 0.01
1055 090.98 .01
1060 00.98 0.01
1065 99.99 0
1070 99.99 0
1075 99.99 0
1030 99.99 0
1083 00.99 0
1090 99.99 0
1095 090.99 0
1100 00.99 0

¥ 3.6 ¥X H3$7]4 SPF(Ta05/Si0)AA ] F3& &
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Wavelengtir- Reflectance-: Transmittance:
(nm). (%) (%)<
900- 0.07. 99.92-
905. 0.07. 99.92-
910- 0.08. 99.91-
915. 0.1 99.89-
920- 0.130 99.86.
925. 0.17. 99.82-
930 0.21e 99.78.

3.7 TR} FH (Taz05/Si05) A Y] F3& £

Reflectance (%)

890 920 950 980 1010 1040 1070 1100
Wavelength (nm)

2% 3.9 FHHA} 3® (Tay0s/Si0) A0 Exg 2A
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800mm ©]1 4—segmented basketE 7FA3 At} Electron Beam¥}

PR
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o

!
At F2 Al Tay05 9 =245 5E+= 0.3 nm/min, ZrOy & 0.5~0.6 nm/min®]
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Az ddor AAEo HoXE overshoot 7|5S 7|EA<Ql Alko =z
ARFEE 7] wite] olet #EH2 AUt e Aotk U Ay UHoRE

idstiol & Zlojth, 1ea S A AYEAY TH SRV v dsil ¥

EA5Y ZrORv W3y wiel Ad ZHE ad= ago] e

O PRy HEoR By a9 437 2 A9t g 5 glh

Aol Tax0s/Si0. 5 elgste] AAs N, ZHe LIDT S4d&  Sl¢l

BERT7I7E AAR ZFHE GAHF oA E¥e movbEAM HdEs

FAEALA S S A3 F Iy 5 Hu HH 59 25kw (beam dia. 0.8mm),
2 4TS gttt Ao AlgH
golAe &HEAL, M Alo]= 0.8 mm, FA WSS 20kHz, HA &

15nsE 7FAM, F =9 7.5Wolth #HolA S Hu &AM =9

uf

=
B4 0S o] AxEa, A% e ¥ 4.1 YRt
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Beam Dia 0.8 mm
Pulse Width 15ns
Pulse Repetition Rate 20kHz
Average Power (P..) 7.5W
Peak Power (Ppeax) 25kW
Area (A=rr?) 5x107% cm®
Average Intensity (I,,) 0.3MW/cm?
Peak Intensity (Ipea) 1GW/cm?
Fluence 0.75 J/cm?

E 41 229 54 53 494 A48 dol4d 571 54

vy

Poeak= Pavy X50ps/15ns=25kW 83 9o WA A=gr?=3.14 X
(0.4mm)? =3.14 X (0.04cm)?=5x10"’cm* 7} Hz HF HF
7% (intensity) ¥ Ly,=7.5W/(5x10 *cm?) =3 X 10°W/cm*=0.3MW/cm?*] <
ZHAA Bk Ad AF AR Lew=25kW/(5x10 ) em?=1GW/cm?7} ®rth.
@9 HAG energy (fluence) = Pulse 3+ 7% energys WA OE Lir ZOo=E

A, Pulse 3 7/l% energy® 7.5W/20kHz=0.000375J0] €t} U2 e

=

2 YHFA =" 0.000375]/5% 10 °cm?=0.075]/cm®7} T} o]:=
3.10] Y= FuEde LIDTE ®vludlS o 1008 o] 22 golmn=z, F
&

AR =AS ol & Y mFel thal 100w o A o)Al s = At
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ABSTRACT

Dichroic Filter of Pump Protectors for High Power Fiber

Lasers Development

Oh, Seung Ho
M.S. in Electrical and Electronic Engineering
The Graduate School

Yonsei University

Recently demand for fiber laser move from existing super—high speed
communication to high power processing, for this the high power fiber laser
have advantages in high accuracy, high performance, higher processing and
micro electronic industries of light source and laser cutter, welder etc,.
expecting wider use of applicable tools. But the intensity of laser output is
high power due to this reflected light, it can break the use of pumping laser
diode (LD) by inverse incidence light.

From this thesis for the protecting pump LD, Dichroic filter was planed and
produced, measured the characteristics of inverse incidence from laser light
to protect pump LD. Pump LD oscillation wavelength from the transmittance
at the laser diode wavelength of 905nm ~ 925nm was measured to be more
than 99.9 % and the transmittance (Short Pass Filter, SPF) at the fiber laser
or Brillouin scattering wavelength of 1020nm ~ 1100nm, designed the filter

to keep less than 0.1%. For the coating material type, it has to considers and

34



choose the transmittance etc, in field of usable wavelength.

The differences of rate of refraction between the materials are large, The
differences of rate of refraction between the materials are large, at the same
time adhesive strength has to be strong for this reasons if taking substrate
Si0,, advantageous to use Oxide material which has adhesive strength of thin
film for this SiO, and Tay0s; are used. In Oxide materials ZrOs; has
advantageous of higher high power use damage threshold than Ta,Os.

Filters using TayOs and ZrO, were designed, fabricated, and their
characteristics were measured and compared. Both filters using TasOs5 and
7ZrOs showed transmittance of 99.5 % ~ 99.9 % at 905 nm ~ 925 nm and
0.01 % ~ 0.09 % at 1020 nm ~ 1100 nm, which gave 2% ~ 3% of error
which are more error than expected after the designed. This is because
during the process, it needs to design building up with several layers of
Filter, and also it cant build up with precise thickness, this can be the
problem. If make up for the problem during the process, it can produce the
desire products which can fit to the demands and supply the products

smoothly, this industry will be the one of the meaningful industry sector.

Key words : Dichroic Filter, Fiber Laser, Essential Macleod Program, SPF,

AR, Transmittance
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