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Optical Thin Film in Nature and Made by Human
Being—from the Color Display Point of View
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Nature shows its iridescent color from various structures of optical thin films in the animal, plant
and mineral. Such a fruitful color can be explained by the theory of wave optics in function of
optical interference. Based on the principle of interference, variant scientific applications including
color display have been made by our human being. The similarity of natural and man-made color
has been explored and explained by means of photos and figures in this article. The result reveals
that human being just reached to the shallow region of the nature. A lot of structural thin films in the
nature are still worth to learn, such as why the thin film is in such a structure and how was it made.
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Residual color of AR coatings

2.0

-
(4]

(@)

1.0 ¥
0.5 li % © /
} i — + + |
500 600 700

0.0 +
400

Reflectance (%)

Wavelength (nm)
11. BRETEE R IR IEAFER > (a) BB — M
Wit (b) 5B —HBicE (o) 5B
H e

]

Do (i R RRERRER LR -

B ISR AT FH AR S S LARE TR 6 LR e
BOER - B AR AR EEITARIRRE - AT
7~ BBEE - IR ERMEE  IRES A
B o (EE BRI RRE ~ (ESEE CEARE - AT
A - B 11 25 RAVIRSEE TR S 2 e
IROCREE - SN ERE B R AT 6 S B A Rk
1 (c) BEIFLE (b) MR RFFH RIS ST
1 (a) ERRLEE SR A R AHIR AL R
e AEEEIR - EHORIGIR S HER R SRATE
E98 > bR T AL IESRSMSEALIN LU REIRIS S - 32
SHEER ERRISICIR HAeRE - R E ik R RSHR
B BIANEN 12 For > DAEEE 4 SERIEte: - 3
el B HEAACUR - FEE T AN FEEOEEEZE
IR RIS ERp I - HAR R S LSRR (R Y
KFGRR Gt A] 26 R BRI Y - HER 2 hE
AR LAY » REE IR SR L Al E BT
13 EHEEERF S - EHME =R G
HEFAERER AM# - (LB ZEES 1 Rl
R A D YRR AR E Ry - AN 14 Py
T RSB ESERImIESE T EL - 5
Wi A BB E(E R AR ED 2[R — - ZLRE
IR BB AREE - SRR ] LR R Ry
B EREF IR RA -

I FH 25 R ' ol 5 T =2 B L = B B2 ] DA
tesE B AR ENtE YR BR G HL AT (R AR SEBOR AT HIRR
15 SRR BN E A6 > ERAE



ekt o BEE A AN R B C S R B R ERBER © 5
AR Z AN 16 > b5 — R ROt 15 - Al
FEEFREEALIE ~ FLEE ~ FLER - HHA ~ 515 AE2
Bl EA RO - E 17 For > B E
et S SRS ST A - R E A
AEEEE 17(2) B (b) RANFEEEEAF -
/8 AT IR B RIS > AT IE 2]
KT Sl A e -

LG CERRIRA A ] L SRR > (R AURY

T C 52 s R IER 5 i

12.
KGRERZFRA T
Fl> AehEskedsl
REE T (a) 10° LA >
(b)45° A °

13.
A2 ERE R E
£ ! (a) B 0 (b) 60° A
ﬁ@) o

R EARE EERA At - B e SOt E R
W AFTLFRHOE =R ARG > B 18 BIRHEZ%
[ B IR R AR Rk B =S e Fr > — IR
RS S A = R B A TR =15
.

— AR IR E R R AR P E G B SR
HR - ARACE G AL o 1 A R = HOEEREIRAEE
B~ JGEREN  OERTE ~ BROR - BETRIE] ~ BIYGLA
KRR _EHEE A ERHIRRE -

740 53 Y 720 5 0 VR 4% Wi

14.

B 13 EERE
a3t @ ¢ (a) £ 0 (b)
60° A o

BEMAME_+h5551 93.6 11



15.

Fo e FEr TRt
7% (a) EEAL > (b) 45° AL
A0 (c) 60° A 0 (d)
75° A o

M~ %558

H RSB Y) R O T EAEE R 2O
R8> AR Ry — AR~ TR R = R T
W > TRl Re—HE ~ HE R —HERDE T AR
T B A R INE R oK B R RIS R E
A R HEA G N T AR BB - BREBR R H
Tz — > NEREREIEFIR - BARZERN
JETERS T ET TR ~ A4 ~ BESSEARIAET -
NFEERHBGE e 2 g e s H AR
fEHHTRIBIIRASE - B R AR > HEAFIFIL

B 17.
BT R T 2
AEE  (a) EM >
(b) fal4 -

12 MEMAME_+h55\1 93.6

16. —#bFREERFHMXT FEME
(SEM) BB 5 -




B 18. W % Bt MUk E =R BIEER ©

MR - S REM DR S B ARAYERED - FRELAYA)
HAREEE AR S & ARt - BIan B 2R
[ i ] A S B T N AU iR - SRR
REEIRARIEEE © SN B RS EE Y B
SOt TR EME D > ENHRZERT
B SEHESARREUR - HEEEANEE > THEK
{9 . BOSAREORERR i E AR RE IR T 2 ]
BRAVSERY > EEEREAR AR IERES -

LERK

1. P. Murphy, P. Doherty, and W. Neil, The Color of Nature, San

Francisco: Chronicle Books (1996).

P. A . Farrant, Color in Nature, London: Blanford (1997).

L INEECRER, FEFPIEL, 66 (12), 1330 (1997).

. Z.S. Hegedus, OSA 1998 Technical Digest Series,. 9,493 (1998).

. P. Vukusic, Optical Interference Coatings, ed. by N. Kaiser and
H. Pulker, New York: Springer (2003).

6.J.7Z,X. Yu, Y. Li, X. Hu, C. Xu, X. Wang, X. Liu, and R. Fu,
Pro. Natl. Acad. Sci., 100, 12576 (2003).

7. S.K.Blau, Physics Today, Jan. 18 (2004).

8. ZIEH, WiBOL BRIy, =R, Gk @ HEFES L
fildiit: (2002).

9. B. W. Shore, M. D. Perry, J. A. Brotten, R. D. Boyd, M. D.
Feit, H. T. Nguyen, R. Chow, G. E. Loomis, and L. Li, J. Opt.
Soc. Am., A14, 1124 (1997).

10. L. Li , OSA 1998 Technical Digest Series, 9,436 (1998).

cETFRELEBAENENARERERL > HERT
FRREFEIEMFCEERREHETFRAABK -
* Cheng-Chung Lee received his Ph.D. in optical sciences
from University of Arizona, USA. He is currently the
director of the Thin Film Technology Center and a
professor in the Institute of Optical Sciences of the

National Central University.

BHEHAME_TTE55 93.6 13



