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Abstract

According to the principle of photonic crystal, without changing the coating processing technology,
just changing the composition of the coating, especially the filler, is sorted according to the refrac-
tive index, and then two Kkinds of coatings A and B with different refractive index are designed. The
condition of increasing refractive index is realized by simulation. It is also proposed to improve
the coating method, to control the coating thickness accurately, and to implement the ABAB phase
mode, in order to realize the coating with high reflectivity in large area effectively, economically
and simply.
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FUBE . BiBESEIRREA S 208 A L i LR E RE VT 2 SUk) 2 A . IR
WERIR FEA A LB S 1) B EETs R N SR 3, ARG TRR 2 IR, T i
M R JAAREE . MR LS5, LS A KRR, S 5T HLE AR
RRLEPEFHAE N T PR B, AGE BCRE TIRIR ARG 4, 1 B R JOR B, IR E i T
NG R 2) SEITRBIAPRL BT B RER BRI TUE AT R SRR IR TE RE . IR RAE — MR T A,
e v LR BE A AU RO R, L RE B e 7 1K B AR B 46 AR A Rk s [RIRE S WRIRIZREBR i — €
PRI AR, R RS B TAR B AR AR B, A B (OB AR B K H K, H AT Ly
PRIIREURRHIIT 7T IETE M .

X R A, REIRB A W BTG R ERRE, BT LR 2 1 TE A LUK PR RHITE 7T v 2k
i, (HZ, XPTH %@, BT RRIERE, MR RGEIRRA R, IRZ TSI T 2T
FEEARI B AT TNy, ERANA R BT RLSE . BRI, 6T S A o 2 1R 5

2. EFERERE RS R R A IR

HoF B RRR M) SR, TR I A TLAE SR B — B I AR AL R B AN S 1, B B AR 1 A
e B TAEAT, RIS BRI 22 1) Mk AN BRAE DG 1 dn A i) BLAR 4 . T L el T H 8 VR S 2 22 4T
SN, BT AT AR AT AR FH T 38 0o b Rk 0 7 Ha dad i B o A S5 M e 7 T

H 1987 ot i ANESHE tH Lk, Je7 AR Ee w7t VRS A S50 A1 2 1 ORI A 1]
[2]. BRRTTIH, HHAEHRR RS IR L, OB G . ST M m R S5 A 3] [4] [5] [6]s HIMETT
[, YeZIH AR (photolithography). LT W ZI1h$: K (electron-beam lithography) S FE 5 V:7E — 4 1 fn A
HI1E, UIRYE(deposition). TR £ (template)ZE 4k 2 H 2H 25 (self-assembly) /5 VAL =4k T sa iR HI/E, #FEL
3 7R Z EERBR[7] (8] [9]; NI, JaT ik C HBOEE . KWL 8 KB R &5, moe+
SR R OKBH A8 R B A RS 5 HORSE 2 U R RE[10] [11] [12].

G T SRR AT DL RS € AR I B DG A I HIZE TR . 2002 4F, & Sandia 1 Ames 5K
5 % B Fleming 45 5% FH A 7 U DTRR T 1] 46 10 <6 J 89 96 7 B 8 pm~20 pum (DG 35 SO 3 K T 90%,
woodpile 45 1) 4= 5 I =486 T AR [13].2005 4, S. Enoch 2543 Hil 3B S AN PTAE O 2 g Aus,
ZnSe HI M A EIR, RAEE 2 mm EHAZ 15 mm FIE ZnSe 1ERFE)E, @i & 512 2 HER 5k
R R R =4 T R, B IR R IR S TR 7 pm~12 pm 204 BT T () FAER S o
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[14]. FHEEZF, ENER Ut b, wl 2 LR [15] [16] [17] [18]:

1) —4E87 S ARERE A I T BCK A LiF A Si JE AN FIERZ, 85 2 Si A Sio, TR =
SRR A8 2T A L R AL R (RS ) o (HX Se B ST AR DU 3, AR MEE I SE PR is B SEILX AR IR )2, AR
SEBR AT BE AT AR AR 2548, AR A IR A =, T AR & 122 . 5 e 5555 )5 A,
WARAEAE K IHIAR R TT

2) ZHEE =MD T iRIR R AT R A BT, SRR B I Si0,. TiO, TR,
AT LA H B R A 3 r R I S5 8, F SR A 5 B AR TV R I IR S 2 M AR AE Dy i 2 T R
R, TEEBEREIEAAE AR S A S R IHAR ] 54, IX A R AR R 1] 1A OGO T AR A A5 A4 1) S bR
B o

AT, M¥%AA &SR SR, ATRURTHARSEI . T BF il B i S S R A A0 26 3 el P R T8 1
Mo i iRIRE . AW R ARG T i AR R, ACRREIN T L2, R SCRiRei gy s m oy =, it
AT DASRAS AR w5 5 S R B v8k P 77 (68 i FH RO G D7 R 2 T BT 7

AT AL G RKAEARVEIR B IO . WP OTE i N 3s, B IR oR 4 i) s R SO R R A e 1
B PN LRI, R B ARl F At AT RO AE T, B B BB AT DA 2 N Tl e % S8l TR
b5 RGBS
3. ST RHRRT

AT TR A B SR AL WK A A R B, RSO SE I R In A SR G i S A EA
OB IRRHIN T 26 b, RBUEIREESy, R R, RTINS B AT A E )
A B PIAREL SRR DT, KRR RIREE R, JRSEAT ABAB HHIAISEREN, WRLA R &5, i
e K TR AR S B s RO 28 R IR R 2 o LR UGB I

3.1. EREEMEN

KO IRRIR A, BEALRIR, MR, SRR A, B PR &
WA R 3 2% A (1) 3R A
Ry =\/Zni2fi (D

Hrlt, nyp R U BUEMRHA BAT %, no2 258 i MR 2, R i FRbR g e, R R
BIEWE, AFMEMEREN h,y B FMEHIEREN by, PIFMBHA S R d, WA d=h,+ by B
P w5 A A HN(2)

Ny = (naha +nyhy, )/d ()
JE AP 25 40 s 33 06 2 AN B FH 87 B SR AT RAS T S e 1, RO Az IE, WA B3):
Ni=2d(n, —sin*0) 3)

Horb, NORIEEEEL 2 WAL A BRI EBS, 0 52 BRI NS A .
YT AR PR A B ERERR R R S O IR wg, A (415 F:

W, = cn/(naha +n,h,) 4)
A B MRS SOk R, HoAR ] LR S AN, LR ARG, s 2sds, na AR(5)3R1E:
Aa)/a)o = 2(a)ala)a2 = Wy Wy, )/(a)a]a)aZ +a)bla)b2) (%)
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FESEPRScitid A2y, T AERGREE —F, FHEH, MHZEEM, SRR S5 MR
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Figure 1. Structure diagram of photonic crystal coatings
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3.2. BEARESMEELZ

WREORC T FEARE. Y. Bkl R B FRREISE. mG, KIUEIREL, R IE
Bl RIS RET, SREMRIEIERE DT, it AL B BANEE: a) A RS A IR E AR
UnsEAGER, AT DL — A e A T 47 S 3R A o (R DR S SR B 77 R T S R R AR, b
TiO, AR Si0,, XK A WRARHA T 5 2 H LA WA T S 2 M2 b) B IRRHE A I SRR R
e, WAL IR I, o RT DA — A S SR T ) 4T S SR A (A AR 5 SRR B 5 Hh T S R
fAPEL,  EenH Sio, A TiO,, IXFF B IEHIIAA T 5 2l L LA I BHI A 2 5 Fe (KLt

A. B FiFREHRER I, (EINTTESERME. DB NE: a) K7 %57 KRTE
MR HGR BN BB PH WA FISEIRNE S, S5 b) IS HEHEES S o) #
FRPRL RS BRI ES B ANE AT BRI R B2 d) AN BIFL T, HiEk5); o) WS RN
FURIERAF, A5 O WIE. B, BRI . PSR R R KRB R, 1K
FIIFLRER L T 20 H

XRE, LRI A, B RT3 26 = 1 A SRBHRUAR 4 5 56 (K ) B ikl IXeypkl, —=2 AR
BT IREHOBTEE . DRSS, ORI ERA THUE LRIZE . B 2 NSRRI AE A 5, A BAR X T S
g 1.729 1 A WEIAX I 2R 1.612 11 B IREHEZEAZ SO BITE R . & 2(a)28 AB JEEE4 51N
0.5a/0.2a &5 F S HZEAT I, 14 2(b) 0 18 2(a) 8RS M T, SR — G025 BOTBOR L ] 2(c)y AB JEBES 1A
0.5a/0.5a Z5H AR I, 14 2(d) N 2(0) 28T MR, S — 25 TBCR . AT, e (JH— 1k
BIAR) N 0.212, 50 AR5 8 FE D 0.090, FH I T 45 AF X 4445 95 B 42.5%: ] 2(c) 2 AB JBFE43 7124 0.52/0.5a
SEr AR, B 2(d)NIE 20 EE T, SRR ORI, o iEe (8 — i) 0.210,
YRR T8 N 0.107,  F RIS AR 6 AR TE N 51.0%
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Table 1. List of latex paint formulations

= 1. RANIRRR G HEE

Eg s A BRRIEEG) B iR B () I
PR R SR 300 300 D927
BEiE-12 15 15 B
K 230 230
SN-5040 25 25 S HGH
BYK-028 0.2 0.2 I
Amp-95 0.3 0.3 pH I
[t 10 10 ol
MA-21 0.5 0.5 il
NEL 180 240 Bkt
SR 150 120 L
VU 150 120 R
WT-115 L5 L5 HH

(@ (b)

(© (@

Figure 2. The band gap structure of experiment: Figure 2(a) is the total band gap diagram of 0.5a/0.2a structure with AB
thickness, and Figure 2(b) is the amplification diagram of the first stage bandgap in (a) bandgap structure. Figure 2(c) is the
total band gap diagram of the 0.5a/0.5a structure with AB thickness, and Figure 2(d) is the amplification diagram of the first
stage bandgap in the (c) bandgap structure

& 2. STIOMBTHEN: B 2 AB EE SRR 0.52/0.2a I BMETE, B 20)AE 28 TwHEM+T, E—RES
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33. RE®RRIILZ

SKERIRRE AL B IR RIS SGRATI, MWTITER A B ZX I Z Z45H . iRkl A B FFAEL,
SCRI 3 W T 732 -

1) BEMOREA BB R s X EESR SR A BRI JE B W B (m + 12) %, BIAI(S),
ThEM R AR, B A m ATHUEL /NS, JEEEL 0,1 BIRT . Xl AL AE T WT BLIe 2 R A
RS I SE, BRI E/N T PN AR T B B AR, 2 AN EORE, RO A R
IR T 50%. M HARA Z R8N, S AXEE R 28 K. 1 H i /28BS, TE A1 TM
BRI ZEA R AR, ARE A R LI B ORI LR o

2) B INPA HEEL B B IR F R BN, B R X, BT DR AL B IR EL,
TBE AR BN, m BUE AT AR RLS . T m BUE A KLE, & ERZEAEILE L TROK,
KPRt e R A S KB T HA X Z AT, 2 R BN R 2R ORI R . 4] 3 28
FEARIS, SERGARXT AR T8 PR 2L, o A JRIVJE BN a/2 AN, B JZ 5 SEFE IR i H 5 a O
A, WIILAE 0.1 a~0.5 a BNGEIEIN, S5 28 S8 BERE B R 5 SEHE KM 3 o
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Figure 3. Curve of structure relative to gap width with different thickness of two layers
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