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Tom tit

Sit dung thudt todn Memetic md phéng phé phan xa (R) va phé truyén qua (T) hé mang
mong nam lop co cau truc dién moi / kim loai cho két qua mo phong kha chinh xac, phu hop voi
thwe nghiém va cdc két qua ciia cde cong trinh nghién civu ciia cdc tac gia khde. Két qua cho
thay trién vong cua viéc ung dung thudt toan Memetic trong van dé moé phong mang da lop la
rdt 16m. Chirong trinh mé phong trong bai bdo nay dwoc viét bang ngén ngiv MatLab 7.1, ing
dung trong viéc mé phong phé truyén qua va phan xa ciia guwong néng truyén qua, két qua ciia
no co thé mo rong dé ap dung vao cdc loagi mang da lop khac .
Tir khéa: Memetic, mé phong, mang da [6p, TiOs; pho R —T.
Abstract

SIMULATE REFLECTANCE SPECTRA AND DIAPHRAGM OF FIVE LAYERS
SYSTEM TRANSMISSION SPECTRA WITH MEMETIC ALGORITHM

Using Memetic algorithm to simulate reflectance spectra (R) and transmission spectra
(T) diaphragm of five layers system which has the dielectric structure / metal gives the
simulation results are quite accurate, consistent with experiment and the results of research
works of other authors. The results show that the potential of applying Memetic algorithm in
multilayer membrane simulation is very large. The simulation program in this article is written
in MatLab 7.1, which is used to simulate the transmittance and reflection of the transmitted
heat mirror, and its results can be extended to apply to other kinds of multilayer membrane.

1. Giéi thi¢u

Mang méng quang hoc 1a 16p vat lidu phu 1én trén bé mat mot chi tiét quang hoc, n6 ¢
bé day quang hoc c6 thé tinh theo budc song anh sang va cé tinh chat quang nhat dinh. Vé ciu
tao, mang mong quang hoc co thé phéan ra thanh mang don 16p va mang da 16p, cac 16p co thé
lam béng kim loai , dién mdi hay gém cac 16p kim loai, di€én moéi xen k& nhau. Tuy vao cAu tao,
mang mong quang hoc cé cac tinh chit quang khac nhau nhu: mang phan xa , khir phan xa,
"guong néng truyén qua", kinh loc... Mang mong quang hoc dugc ing dung trong nhiéu nganh
khoa hoc k¥ thuat va trong doi séng . Hién nay mang mong quang hoc van dang dugc cac nha
khoa hoc tiép tuc nghién ctru ché tao, tmg dung va da dat duoc cac két qua quan trong [1,2].

Trong qua trinh ché tao mang mong quang hoc, viéc thiét ké va mo phong bang may tinh
dong vai tro rat quan trong, né dinh huéng cho viéc ché tao trong thuc té. Tuy nhién qua trinh
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thiét ké thuong gip nhiéu kho khin trong viée t6i uu héa cac thong sé k¥ thuat ciia mang nhu
hé s6 phan xa, hé sb truyén qua, sb 16p, bé day cua cac 16p dbi voi mot mién bude soéng dang
khao sat (ddy 1a bai toan tdi wu toan cuc, nhiéu bién). Pa c6 nhiéu phuong phap dugc ap dung
dé khic phuc cac kho khin nay, trong dé xu hudng ap dung tinh toan tién hoa da va dang dugc
su quan tim cua rat nhiéu nha nghién ctru [11,12]. Tinh toan tién héa 1a linh vuc tinh toan s6
(numerical computing), ra doi dé khic phuc cac kho khin trong viée giai quyét cac van dé kho
giai chinh x4c bang may tinh (NP-Problems) va cac bai toan tdi wu. Dya trén sy mo phong qua
trinh tién hoa cua sinh vat trong ty nhién (theo hoc thuyét Darwin) cac "Thuat toan di truyén"
(Genetic Algorithms) va "Chién lugc tién héa" (Strategy Evolutionary) da duogc thiét 1ap va ap
dung thanh cong vao nhiéu linh vyc [5, 6].

Trong bai bao nay chiing toi trinh bay mot cach tiép can dua trén sy mé phong qua trinh
tién hoa van hoa (cultural evolution) trong doi séng xa hoi (hoc thuyét ctua Richard Dawkins).
Theo cach tiép can nay, cac thuat toan di truyén duoc cai tién, két hop vao no cac thuat toan tim
kiém cuc bd (local search), tir d6 cai thién dugc hiéu qua xur Iy trong mot s6 linh vuc cua khoa
hoc k¥ thuat. Céac thuat toan di truyén co két hop vo6i thuat toan tim kiém cuc bo duogc goi la
thuat toan Memetic [15]. Chung t6i st dung phuong phap ma trn dé tinh cac hé s6 phan xa va
hé sb truyén qua ctia mot "guong nong truyén qua" va ap dung mot thut toan Memetic "su tién
hoa dya trén canh tranh trong gia dinh" (Family Competition Evolutionary Algoritm ) [11] dé
t6i vu hoa bé day vat 1y cua cac 16p mang nham muc tiéu dua cac hé sé phan xa va truyén qua
clia guong tiém cén cao nhét véi gia tri téi wu. Phuong phap duoc sir dung nay thé mo rong ap
dung cho vi¢c mo phdng cac hé¢ mang mong quang hoc khac va s€ phat huy hi¢u qua cao hon
khi hé thong may tinh chay chuong trinh mé phong duoc két chum (cluster) dé chay song song.
2. Co s li thuyét ciia thuit toan memetic

2.1. Thudt toan Memetic

Thudt toan Memetic con dugc goi 1a Thudt toan di truyén lai (Hybrid Genetic
Algorithms), Genetic Local Searchers, Lamarkian Genetic Algorithms [10]. Thuit toan
Memetic co su két hop voi chién luoc tién hoa con goi 1a thuat toan “Sy tién hoa dya trén su
canh tranh trong gia dinh - FCEA" [8], cac quén thé khi duogc tao ra s& dugc tdi wu hoa cuc bd
trude khi dua vao qua trinh tién hoa tiép theo. Sy cai tién nay 1am cho qué trinh hoi tu cua cac
101 giai du bi ve 1o giai tdi wu duoc nhanh hon. Ap dung Thuat toan Memetic (thut toan
FCEA cai tién) trong viéc mé phong mang mong da 16p da dem lai hidu qua cao hon so vdi ap
dung Thuat toan tién hoa thuan tay.

2.2. Cai dat thuat toan

2.2.1. Cii tién thugt todn Memetic

‘ Tfong qua trinh xur ly tién‘héa thuat toan Memet,ic lan 1u9’t tao ra ba quan thé khac nhau,
quan thé tao ra trude trg thanh dau vao cho qua trinh tién hoa ti€p:
—P(t)> P1(t) > Pa(t)—>P'(t) —

Hinh 1: Chu trinh tién héa cdc quan thé theo Memetic

~ Trong do: P(t): Quan thé ban dau; Py(t): Sinh ra tir P trong d6 sir dung toan tir dot

bién Gauss trén co so tu suy giam; P,(t): Sinh ra tir P; trong d6 st dung toan tir dot bién ty
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thich ung Cauchy; P'(t): Sinh ra tir P, trong d6 st dung toan tir 6t bién tu thich ing Gauss.
Day 1a qua trinh xtr 1y tudn tu, 4p dung phuong phap dot bién khac nhau cho ting quan thé ;
Bén canh vu diém 1a ¢6 kha ning tao ra cac ca thé c6 do thich nghi tot nhiéu hon, n6 c6 thé phat
sinh cac nhuoc diém 14 tién trinh xir 1y tién hoa quan thé P1(t) dé tao quan thé Py(t) c6 thé xay
ra viéc ap dung céc toan tir tién hoa trén cac ca thé c6 do thich nghi tét trong P; dé tao ra ca thé
c¢6 do thich nghi kém hon; diéu nay dan dén ting mot cach vo ich thoi gian xir 1y. Diéu d6 ciing
xay ra mot cach twong tu khi tién hoa quan thé P, dé tao ra quan thé P'(t). Nhim két hop ca hai
uu diém co tir thudt toan Memetic va "Mo hinh cac dao" [14], khéc phuc nhuogc diém cta Thuat
toan Memetic, chung t6i co cai tién qué trinh tién hoa cac quan thé ctua Thuat toan Memetic:

- Ttr quan thé ban dau P(t) tién hanh riéng ré
(hodc song song): Ap dung thu tuc FC_Adaptive
d6i voi P(t), trong d6 ap dung phwong phép tao dot
bién Gauss trén co s& tu suy giam , tao ra quan thé
Pi(t). Ap dung thu tuc FC_Adaptive dbi voi P(t),
trong d6 ap dung phuong phap tao dot bién tu thich
g Cauchy, tao ra quan thé P,(t). Ap dung thu tyc
FC_Adaptive d6i véi P(t), trong d6 ap dung
phuong phép tao dot bién tu thich ing Cauchy, tao
ra quan thé Ps(t).

- Gop cac quan thé Pl(t) Pz(t) P3(t) tao
thanh quan thé P*. Goi N 1a s c4 thé trong cac
quan thé P, tir P* chon lya ra N c4 thé c6 do thich
nghi tot nhat dé tao thanh quan thé méi P'(t) va
P'(t) s& tré thanh quan thé dau vao cho qua trinh
tién hoa ké tiép. Co thé mo ta qua trinh trén bang
luge d6 nhu hinh 2.

Hinh 2: Lirge do mé ta qud trinh xi Iy ciia
Thuadt toan Memetic

2.2.2. C&c thanh phén chinh cua thudt toan
2.2.2.1. Biéu dién mét cd thé, quan thé

Chung t6i biéu dién mot ca thé nhu sau:

FC Ada FC_Ada FC_Ada
ptive ptive ptive
véi dot veéi dot véi dot
bién bién tw bién tu

Gauss thich thich img
trén co tng Gaussian
56 tu suy Cauchy

P(t)

Py(t) + Pa(t) + P3(0)

Chon loc cac ca thé t6t nhat

¥ 3

|P|V11||d1|tD1|tC1||tG1|Vl'|g|d2|tD3|tC2||tGg| |

Lép 1

Lép 2

Hinh 3: Biéu dién mét ca thé

MBJi ca thé duge biéu dién boi mot mang mot chiéu co cac phan tir, trir phan tir dau tién F
chura gia tri cua ham Fitness tng v4i ca the, cadc phan tor mang con lai dugce chia thanh ting
doan lién tuc, moi doan c¢6 5 phan tir mang véi y nghia: vl;: Ma hoa loai vat li€u cua 16p thir i;
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di: bé day vat 1y cua 16p th i; tD;: tham sb tién hod Decreasing-Based Gaussian; tC;: tham sb
tién hoa Self-Adaptive Cauchy; tG; : tham s tién hoa Self-Adaptive Gaussian. Mdi quin thé 1a
mot mang hai chiéu, trong d6 mdi dong 1a mot cé thé.

2.2.2.2. Ham thich nghi (Fitness Function)

Guong néng truyén qua c6 tinh chit quang hoc dic biét la: trong ving kha kién (VIS): Do
truyén qua cao, do phan xa thap; trong ving hdng ngoai (IR): D6 truyén qua thdp va d6 phan xa
cao. Mot guong nong truyén qua ly tuong s& co: T = 1, R = 0 trong ving kha kién (budc song tir
400 nm dén 700 nm); T = 0, R = 1 trong ving hong ngoai gan (budc séng tir 700 nm dén 2000
nm). Tur 46, d6i v6i guong nong 1y teong Z = Tyis . Rig = 1. Tuy nhién trén thuc té ching ta chi
do duoc do truyén qua trung binh va do phan xa trung binh, do d6 diéu kién téi uu dugce viét: Z =
(Twvis)v (RIR)t £ 1. Trén co s& d6 chung t6i xay dung ham thich nghi: f=1- Z.

Gia tri f cang gin 0 < D§ thich nghi cang cao

2.2.2.3. Cdc tham sé diéu khién qud trinh tién hod

Trong viéc cai dat thuat toan, chung t6i sir dung cac tham sé (bang 1)

Tén tham s Gia tri Y nghia

GenerationNumber | 50 S thé hé trong qua trinh tién hoa

PopSize 50 S cé thé trong mot quan thé

Solop Tuay chon | S 16p cta hé mang méng quang hoc

CrossoverRate 0.8 Xac xudt lai ghép

MutationRate 0.4 Xéc xuét dot bién

TournamentSize 10 Sé luong ca thé trong mdt nhom (dung cho lgya chon theo
Tournament Selection)

LCom 6 S ca thé trong mot gia dinh (ding cho canh tranh trong 1 gia dinh)

Bdng 1: Danh muc cac tham $6 cai dat thudt toan.

2.2.2.4. Céc todn tir tién héa

Chung t6i st dung cac toan tir tién héa dugc ding trong Chién luoc tién héa [5,6,7,11].
Todn tir lai ghép sit dung phuong phap két hop diém giita. Todn tr dot bién s dung tat ca cac
phuong phap dot bién: Dot bién Gaussian trén co so suy giam (Decreasing-Based Gaussian). -
Dot bién ty thich tmg Cauchy (Self-Adaptive Cauchy Mutation). Dot bién tu thich ing Gaussian
(Self-Adaptive Gaussian Mutation). Qui tic tuong thich (Adaptive Rules) v6i hé sb twong thich 1a
0.97. S ngau nhién sir dung trong cai dat toan tir lai ghép va dot bién: ham rand ciia MatLab cho
sO ngau nhién trong doan [0; 1]; ham randn ciia MatLab cho s6 ngiu nhién theo phan b6 Gauss
véi trung vi 1a 0 va do 1éch chuan 1a 1; ham randCauchy (do chung toi tu viét - xin xem phu luc)
cho s6 ngiu nhién theo phan bd Gauss v6i trung vi 1a 0 va do 1éch chuén 1a 1.

2.2.2.5. Su lwa chon

Chon cd thé cho cdc todn tir tién héa: Ap dung phuong phap lua chon dau loai
(Tournament Selection) véi kich thudc TournamentSize (trong bang 3.1).

Chon cd thé c¢é dg thich nghi tét nhdt: Trong thuat toan chung toi cai dat do thich nghi f=
1-Z. Tir d6 f cang gan 0 thi ca thé co do thich nghi cang tot. Bé chon ca thé c6 do thich nghi
t6t nhat, chiing t6i tién hanh sip xép cac dong trong méang 2 chiéu biéu dién quan thé theo trat
tu ting dan cua f (chung t6i sir dung ham sortrows ctia MatLab), lay ra cé thé tai dong 1, day 1a
ca thé c6 do thich nghi tot nhat trong quan thé.
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2.2.3. Cai dat chwong trinh

Chuong trinh duoc viét bang ngdn ngir MatLab. Chay trén nén Hé diéu hanh Windows
XP. May vi tinh dung chay thir nghiém chwong trinh ¢6 cdu hinh co ban 1a Micro Processor:
Pentium 4, 2.4 GHz; RAM: 256 Mb; Hard Disk: 40 Gb.

2.3. Cac thong 6 quang hoc cua vt liéu dung trong mé phong

Hién nay, cac mang moéng quang hoc ding cho gwong néng truyén qua cé cu trac nhiéu
16p va duoc cau tao theo cac cach sau:

Moi trudong // Bién méi // Kim loai // ...// Kim loai / Bién moi // bé

hoac : M6i truong // Pi¢n méi // Bién moéi // ... // Pién méi // bé

Trong san xudt céng nghiép cac kim loai thudong dung 1 : Ag, Cu, Cr, ...va cac chét dién
mdi nhu : TiO,, ZnS, ZrO,, MgFg, AlgOg, Ta205, Y203, Ce0,...

Céc dién m@i va kim loai sir dung két ‘ho“p nhau trong h¢ mang mong quang hoc ciia mot
guong nong truyén qua phai théa man hai diéu kién :

- Céc 16p chiét suét cao (H) va thap (L) xen k& nhau: Méi truong // H// L // ... //H // Dé

- Cac lop phéi, ¢6 d6 bam dinh tét véi nhau va voi dé. Ngoai ra 16p vat li¢u ngoai cung
phai chiu dung tot doi voi tdc dong cua moi truong nhu nhiét do, ap suat, ma sat. ..

2.4. Tinh chat quang hoc ciia mgt 6 vt liéu

’ Bac ’(Ag): La kim loai ding phé bién trong ché tao guong nong truyén qua vi né c6 do

hap thu thap va do phan xa cao trong V}‘mg hong ngoai. V\I’Ag Izél kim loai dan dién nén lrihi S}"I
dung phuong phap ma tran dé tinh h¢ ‘56 phan xa R Vé‘lrhé s{) truyén qua T, ta st dung chi@t S}lét
phtic: n* = n - ik. Trong d6: n : phan thyc cua chiet suat (Refractive Index); k: hé so tat (
Extinction Coefficient) va dugc cho theo bang sau [11].

Budée song A (nm) n k
400 0.05 2.25
500 0.05 3.07
600 0.05 4.00
700 0.05 4.80
800 0.05 5.60
900 0.06 6.40

1000 0.06 7.18
1100 0.07 8.00
1200 0.09 8.70
1300 0.10 9.50
1400 0.12 10.10
1500 0.14 11.03
1600 0.16 11.80
1700 0.18 12.50
1800 0.20 13.15
1900 0.22 13.75
2000 0.25 14.50

Bing 2: Chiét sudt va hé sé tdt ciia mang Ag (20 nm)
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Chiét suit n va hé sd tit k tai cac bude song A khac trong doan [350; 2000] véi AA=5 nm
duoc tinh gan dung dua trén cac s6 lidu ciia bang 4.2 ¢ trén (chung t6i str dung cac ham polyfit
va polyval ctiia MatLab). Ngoai ra mang Ag can phai c6 bé day vat 1y tir 16 nm dén 24 nm, vi
néu mang c6 bé day nhé hon s& khéng dam bao cdu trac lién tuc [11].

TiO,: La dién moi thuong ding trong ché tao cac mang cho guong néng truyén qua. No
dugc sir dung trong 16p ¢ chiét suit cao, khi ché tao mang bang phuong phap phin xa, mang
TiO, c6 chiét sudt n = 2.45 tai budc song 550 nm. Chiét sudt cia mang TiO, tai cac bude song
A khac dugc tinh gan dung theo cong thirc Cauchy (duoc xay dung tir cac s6 do thyc nghiém va
da duoc cong b trong [8]):

0.0162 0.00584
/12 + /14
ZnS: Pugc sir dung trong 16p c6 chiét suét cao trong cdu tric hé mang mong quang hoc da
16p cia guong néng truyén qua, chiét suat ciia mang ZnS do duoc trong thuc nghiém [11]. Tir
bang s liéu thuc nghiém nay, ta c6 thé tinh gan dung chiét suat cua ZnS cho cac budc song A
khéc trong doan [350; 2000] véi AL = 5 nm (twong tu nhu thuc hién dbi véi Ag).
M@t so chit dién méi khac: Mot s chat dién moi dung trong ché tao guong nong
truyén qua c6 chiét suat dugc tinh gan dang theo cac cong thirc Cauchy sau [11]:

SOz (M=sso = 2.000) : n(A) = My=ss0 .(0.975 + 0.(;285 )

n(k) = Ny=550 \/0833 + (7\. tinh theo don vi: um)

4 9
Ta,05 (M=ss0 = 2.112) 1 n(A) = 2.0432 +1'55'210 + 1.58.10

/14
3 9
3 9
Y203 (M=s50 = 1.798) :  n(X) = 1.8069 + 8-04-210 +1.64.410
A A
3.40.10° 1.86.10°
Al;O3 (My=s5 = 1.634) : n(A) = 1.6203 + 22 N >

3. Két qua thye nghiém va nhan xét

e Trong viéc md phong phd R-T clia gwong nong truyén qua chiing toi st dung cac
vat liéu: kim loai: Ag, c6 bé day vat 1y gioi han tir 16 nm dén 24 nm; dién moi TiO,, ZnS,
Zr0O2 c6 bé day vat 1y giéi han tir 5 nm dén 100 nm; dé 1a thuy tinh BK7 (chiét suit n =
1.51); mai trudng 1a khong khi (chiét suat n = 1); s6 16p mang 3, 5, 7, 9.

e Cho chuong trinh chay mé phong nhiéu ldn dé chon ra ciu hinh mang mong thich hop,
c4u hinh duogc chon phai c6 cac thong sé thoa min cac yéu cau: hé sb truyén qua trung binh
trong vung kha kién (Tvis)w va hé sb phan xa trong vung héng ngoai (Rir)w 16n nhat; hé sb
truyén qua cuc dai Tmax trong mién budc song tir: 520 nm dén 580 nm (lan can bude song 550
nm); gié tri Z = (Tvis)w - (Rir)w 16n nhat.

e Trong trinh bay cac thong s tdi wu cua cac két qua chay mé phong, chung toi st dung
cac ky hiéu vdi y nghia: d: Bé day vat ly cta céac 16p; Tmax: hé s6 truyén qua cyc dai trong mién
kha kién; Am: Bude song tai d6 dat Tmax; Tw: hé sb truyén qua trung binh trong mién kha kién:
Ri: hé s6 phan xa trung binh trong mién hong ngoai.
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3.1. Két qud mé phéng ding kiém chieng tinh én dinh ciia thudt todn Memetic
e Hé mang 3 16p: Khong khi // TiO, // Ag // TiO, // Thiy tinh BK7
Qua 10 lan chay chwong trinh va chon ra mot két qua ot nhat, chung t6i thu duoc Phé R-T :

L N ey e e At R A N .
Thong so toi uu Gia tri
d (nm) 34.0//17.0// 34.0
5 Trmax(%) 96.91
: Am(NM) 525
Tw(%) 87.36
Rin(%) 81.56
0 Z 0.7125
200 400 00 B0 00 120 100 R0 100 20W0

Buac: song (nm)

Hinh 2: Phd R-T ciia mang Khong khi /|~ Bang 3: Cac thong so toi wu cia hé
TiO, // Ag Il TiO, // Thity tinh BK7 mang TiO, // Ag // TiO,

e H¢ mang 3 16p: Khong khi // ZnS // Ag // ZnS // Thuy tinh BK7
Qua 10 lan chay chuong trinh va chon ra mot Kkét qua tbt nhat, chung t61 thu dugc Phé R-T

o T T T Théng so toi wu Gia tri
al...... d (nm) 345//17.41/ 348
. Toal%) %56
. \ T AN T T Am (NM) 530
: BV ENEER To(%) 88.26
: U Ri(%) 80.88
0 ASD aﬁn agn lninu 1f2inu‘ 14Eu 1BED wa‘uu ------ o Z 0.7138
Hinh 3: Phé R-T ciia mang Khong khi // Bing 4: Cdc théng s6 t6i wu ciia hé
ZnS // Ag //ZnS // Thuy tinh BK7 mang ZnS // Ag //ZnS

Nhdn xét. Voi quﬁn thé ban dau dugc khdi tao mot cach ngau nhién, sau khi chay
chuong trinh ap dung thuat todan Memetic 10 1an v&i hai hé mang khac nhau; két qua cho thay
cac thong s6 toi wru ciia mdi hé mang & cac 1an chay chuong trinh chi khac nhau khong qua 3%,
bé day vat 1y cta cac 16p khac nhau khong qua 5% . Cac 10i giai phat sinh trong qua trinh tién
hoa ludn c6 su hoi tu. Chuong trinh ¢6 tinh 6n dinh cao

3.2. Két qud mé phéng ciia thudt toin Memetic ding dé dinh hwéng ché tao

e Hé mang 5 16p: Khong khi // TiO, //Ag I/ TiO, // Ag I/ TiO, //Thuy tinh BK7: Qua 10
lan chay chuong trinh va chon ra mét Kkét qua tt nhat, chung t6i thu dugc Pho R-T:
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P Thong so toi wu Gia tri

R . d (nm) 36//16.6// 7541

\ 17.7//32.5
2" \ ! Tmax (%) 92.46
Am (M) 625
HEEREEE e | T
i Enen R0 3520
%DD tiéﬂ 600 ED‘D WD‘DD 1;00 14‘00 WE‘DD WB‘DD 2000 Z O 7518
Buac song (nm) .

Hinh 4: Phé R-T ciia mang Khong khi // TiO, //

! ; Bing 5: Cdc théng sé t6i wu ciia hé mang TiO, I
Ag /I TiO, Il Ag /I TiO, // Thity tinh BK7

Ag / TiO, Ag /I TiO,
e Hé mang 5 16p: Khong khi // ZnS I/ Ag I/ ZnS // Ag // ZnS //Thuy tinh BK7: Qua 10 lan

chay chuong trinh va chon ra mdt két qua tdt nhat, chung t6i thu dugc Phd R-T:

P bbbt it e Lol Théng s6 toi wu Gia tri
BN d (nm) 35017164171 7821]
: YR 18.6 // 38.3
I = T (%) 93.09
\\ / Aan (M) 555
. T (%) 80.20
AR : R (%) 9432
STV S Y M £ 0.7564

Buat: song (nm)

Hinh 3.4: Phé R-T ciia mang Khong khi //
TiO, /1 Ag I TiO, /I Ag /I TiO; // Thuty tinh
BK7

Bing 3.4: Cdc théng sé toi wu ciia hé mang

ZnS /I Ag 11ZnS Il Ag 1/ZnS

Qua chay mé phong nhiéu 1an, chon ra phuong an tdi uru nhét cho timg hé, ching t6i nhan
thdy hé sb truyén qua giam va hé sb phan xa ting khi sb 16p ting 1én cac hé c6 sé mang tir 7 tré
1én c¢6 hé sb truyén qua khong phu hop véi tmg dung trong thyuc té. Do d6 , khi sir dung cac vt
lidu dién moi 1a TiO2, ZnS véi kim loai Ag thi s6 16p nén 1a 3 hodc 5 tiy theo nhu cau tng dung.
4. Két luin

St dung thuat todan Memetic cho két qua mo phong kha chinh xac, phu hop véi thuc
nghiém va céc két qua cua cac cong trinh nghién ciru cua céc tac gia khéac. Piéu d6 chung to
tinh hiéu qua ciia phuong phap tinh s dua trén thuat toan Memetic trong viéc mé phong céc
hé mang quang hoc da 16p. Qua md phong phd R-T va céc thong sb toi vu cia cac hé mang
mong da 16p st dung TiO, va Ag, ZnS va Ag lam cac mang mong quang hoc cho guong nong
truyén qua ta thiy rang v6i hai cac cip vat liéu nay thi s6 16p tdi da trong ciu triic cta hé
mang 1a 3 16p hodc 5 16p; voi s6 16p 16n hon cac thong sé khong con phu hop véi thuc té tng
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dung. P& ning cao hon nira gia tri ciia cic thong sd toi uu cua guong noéng truyén qua chung
ta can tim mot to hop vét liéu khac, khéng phai bﬁng cach tang ) 16p mang ddi vé6i cac vat
liéu nay. Két qua nghién ctru cho thay trién vong cua viéc tng dung cac thuat toan Memetic
trong vin dé mo phong cic hé mang mong quang hoc da 16p 1a rat 16n. Trong bai bao nay
chung t6i chi méi ing dung trong viéc mé phong phd truyén qua (T) va phd phan xa (R) cia
hé mang moéng 5 16p ciia gwong nong truyén qua, két qua ctia nd ¢ thé mo rong dé ap dung
vao cac loai mang da 16p Khac.
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