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Summary
Optical thin films, single and multilayer coatings play an essential role in widerange
modern optics and are applied to the surfaces of all optical components.
This paper is concerned with a concise review in application of to antireflection
films, mirrors, solar absorbers, conducting transparency films and infrared reflection

films on glass.

1Yy BLSHIC

B EAFLORDDOFERIEFH L., 0
FHREPCIAEOELLHHCHALZOR
Za= b yT, ITHHEEEICE R TRVEN
RWEORHERE RT3 EE) OpT,
Za~ b YrBIESOLWTOEMEHREN L EANRT
Wa, Fh, A5 RARHEOREELRDLIY
AEHSPERGEOTHHETH L EHHLL
DiE G Bauer(1934) T, JOFEFERES
FRIIhEIAREICHBL-RERICLY
HERMICEERE L 7204t K B, Blodgett (1937) T
B AT AORRBITEE L TR OREN
Bt AERBOEAEON EEEHICK
FHEEES LT MeF. OBBENER{EXAL
DG 19SMER T T, 190ERFRE I T T
ZBEHIEEOBBIELINRTOAEY,
MBERETOREBICL D, SBOEBARE

Fo20-21 AHMHHBAILEHR! -5
m 0775-43-5111

NEW GLASS Vol.10 No.2 1995

& EEREMPBER SN, AEEEOGHLE
ORI EBEICIAE - 2D, 19658 LIBT
b5, NPOEWRE I —F 4 > 7 (KD,
BEe -7 0 (B HoEEOXE
T g A R, BN EIIE, S
BT 3 COBBOLREBREER T, B F
FBFUE, Whwd4 by boi R
~OIEHEPHBENCEDL SR TV 5,
CITH. BLOEHO B LD, KHEE
MR, KEBGBINNE, WERMEHE, WA S 2
KoWT, BIRGHERLOBELHT, 20
BRELY s 2—F 5,

DVDEAFEHOLH
(1) BUBF IR

~—§H A S R OBIFRLE L5THDE
BASDE x4 2 R RIEK 4 % TH 25,
EL{OREETFEERTHAET 2 EER TR,
EREH 7 ADBRENFLS D REHBEN



BEIRT, BRENELI(HDT L, 12
BRI AXMG(4.0) . Si(3 1) FHET
3. FEHEEAS6%IC BT S, HRERETFO
FEREEAOBD I L) BARLBINXE,
FhAFLV Y XFORRRFICEAT L7 L
TRI-X FEROBRENT, B¥ETFL
B A 2 o BEA TN
RIELfThbh T3, REVILRICHESN
HEHOEIRE L BHE R R Table | IR
Liz¥,

BiF®n., OFBEER FICEREN, B
BHd, OBF—aERa—- IR TH, &

BRI A RBRE, RFEEL N,
cdy A4 (A ABROEEY OFE
ETRAMNMIED, n? =n, *ns OELEHE
WEHC R BICN D, FRPHLOKXOAGE
MEL (ne = 1)  BFEER L5OA 52
OFSHEREBICT A Icid, ERHELVER
Fn, PL2OEEEL I~ M ARBLWIE
Wl B, —REIC, FTEEY OMBAL (.
MgR. (n=1.38) AEBENEETHD ., {LFE
B, PEASHTIMNEEL TWARELEH
5. BEIBAIERE LTELCHBEINTO A,
TORBIEEAE S S CRET A, B

Table 1 Optical properties of the various thin film materials with

application for antireflectance, ©
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n<t.5 caleium Auoride (CaFy) 1.23~1.26 {546) 150 nm~12 gm

sodium fucride (NaF} 1.34 {530} 250 nm~14 pm

cryolite (MasgAlFy) 1.35 {550 | <200 nm~14 pm

lithivm Huoride (LiF) 1.36~1.37 {546} 110 nm~7 pm

magnesium fuoride (MgF.)| 1.38 {550} 216 nm~10 pm

siticon dioxide (Si0),) 1.46 {500) | <200 nm~B m
1.5<n<2 | lanthanum flueride {La¥Fy) 1.59 {5500 220 a2 pm

necdymium fuoride (NdFy)| 1.6 {5503 220 a2

aluminum oxide (AlCh) 1.62 {6007

cerium fuoride {CeFy) 1.63 {550) 300 nm~>5 pm

lead fluoride (PbF.) 1.75 {550} 240 neaew > 20 am

magnesium oxide (MgQ} 1.75 {500}

thorium oxide {ThQO,) 1.8 {5307 250 nm~~>>2 pm

tin oxide (Sn(;) 1.9 {550)

lanthanum oxide (LayO,} 1.95 {550) 350 nmev 2 g

silicon monoxide (Si0} 1.7~2.0  {B30) 500 nm~ 8 pm
2<n<C3 indium oxide (InaQy) 2.0 (500)

neodymium axide (Nd:0Oy) | 2.0 (550) 400 nm~>2 pm

antimeny trioxide (ShsO5) | 2.04 (548) 300 nm~2>1 gm

zirconium oxide (2104} 2.1 (5502

cerium diexide {CeOy) 2.2 (550) 400 nm~10 pm

titanium dioxide {TiQy) 2.3~2.7 (550} 350 nm~~12 pm

zing sulfide (ZnS) 2.33 (550) 380 nem~~25 pm

bismuth oxide (Bi.0y) 2.45 (550)

zine selenide (ZnSe) 2.58 (83%) 600 nm~>>15 pm

cadmium sulfide (C4S) 2.6 (600) 600 nm~7 prm
3<n antimony sulfide {Sb:S,;) 3.0 (389) 500 nm~10 g

cadmium telluride {(CdTe) | 3.05 (IR

silicen (8i) 3.5 1.1~10 s

germanium {Ge) 4.0 1. 7~100 pm

tellurivm (Te) 4.9 { pm}} 3.4~20m

lead telluride (PbTe) 5.5 3.4~30 pm
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Fig. 1 Comparison of the reflectance as a function of wavelength of the
glass coated with various thin films. ™
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Fig.4 Summary of the reflactance spectra

of various metals, '®
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Fig, b Radiation spectra of the sun and the black body, and ideal
specira pattern for selective adsorption laver, 'V
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Fig. 6 Comparison the reflectance spectra of the selective

absorption laver consists of multilaver.
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Fig. 7 Summary of the reflectance, transmittance, conductivity and
carrier density as a function of the oxvgen partial pressure

for conducting transparency films prepared by spuitering.
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Table 2 Optical properties of various infrared reflection glass, '?
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