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TOM TAT: Ngay nay edc nha khoa hoc da dua ra nhiéu phitong phdp khdc nhau daé
nghién cuu thiét ké mang, méi phuong phdp déu cé nhitng wu diém va nhitng han ché
riéng. Do vdy, trong phdn nghién citu phd hong ngoai ciia mang da ldp chéng phdn xa,
chiing t6i da tién hanh mé phdng va tinh todn t6 hop chiét sudt t6i uu cia mang da ldp
béng phuong phdp Flip — Flop. Viéc viét chuong trinh duoc tién hanh bang ngdn ngié
matlab.

1. Gidi thiéu

Mang chdng phan xa (AR) ludn la dé tai nghién ctu rat quan trong clia mang mong trong
nhitng thap nién vira qua. Ciing vdi sy ti€n bd clia khoa hoc k§y thudt trong viéc ché€ tao mang
mdng nhét 1a mang mdng da 1dp, ngay cang cé nhiéu bai bdo nghién cttu vé mang da 1dp
chdng phan xa (AR) trong cdc viing bude séng tif tif ngoai dén hong ngoai da dugc cong bd
nhim ch€ tao cdc loai mang vdi cdc ing dung khdc nhau. Trong bai bdo nay ching toi dic
biét chii trong nghién cifu mang AR da Idp trong viing tit hdng ngoai gin tdi viing hdng ngoai
xa vi khd ning tng dung mdi mé cda né 1 cé thé ding cho cdc loai kinh trén khong gian va
hon nifa c6 rat nhiéu vét liéu ban din c6 chiét suit cao cé thé diing dé ché tao mang.

C6 nhiéu phudng phép khic nhau dé thiét k€ mang AR, nhung chiing ta c6 thé chia ra lam 3
loai chinh sau day:

1. Phuiong phdp phén tich: Xic dinh cic thong s8 clia mang (nhu s& 16p mang, chiét
suit clia cdc vit liéu tao mang, bé day cdc 16p mang) qua cong thitc mo ta hé s6 phin
xa va su dich chuyén pha tai mat phan gidi cia cdc 16p mang. Dung phuong phdp nay,
ta c¢6 thé dat dugc mang vdi do phan xa tién tdi khong bing cédch loai bd cdc tia phdn
xa khong mong mudn qua céc thong s& cia mang. :

2. Phuong phdp cdi tién: Dung d€ thi€t k€ mang bing céch thay ddi din d6 day va chiét
suit clia cdc I6p mang cho dén khi dat dugc két qud phdn xa mong mudn trong tirng
viing butde séng nhat dinh.

3. Phuong phdp téng hop: Tuong ty nhu phudng phdp cdi ti€n chi khic la phuong phép
nay khong doi héi gid tri khdi ddu khi thiét k€. (starting design) ma né tu an dinh gid
tri khdi didu. Hai phuong phdp quan trong trong loai phuong phédp nay 1a phudng phép
needle ctia Tikhonravov va phudng phdp flip-flop ctia Southwell. ,

Viéc chon lya phudng phdp nao thich hgp nhat dé ché tao mang AR vin chua c6 ciu trd
15i. Trong qud trinh nghién cifu ctia minh va trong bai bdo ndy, ching tdi xin trinh bay viéc
nghién ctu thi€t k€ mang chéng phdn xa da Idp viing hdng ngoai biing phuong phap flip-flop
va viét bing ngdn ngit matlab.
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IL. Ly thuyét
- II.1. Phuong phdp flip-flop
Phucng phap flip-flop dua trén cdc budc cd ban sau ddy:

1

2,

3.

Dinh rd do day vat Iy tdng cong clia mang cho tat cd cc 16p. Chia bé day nay thanh
mot loat cdc 16p mdng, mdi 16p méng c6 bé day bing nhau.

Ban ddu 4n dinh tat cd cdc 16p déu 1a chi€t sudt thap hodc ngugce lai. Tinh d§ phdn xa
cda mang da 18p nay tai cdc bude séng khic nhau. Ding cong thic t8i thi€u binh
phuong dé tinh ham gid tri. Xdc dinh ham gi4 tri cda 8 hip chiét suit cic mang nay.
Thay ddi din chi&t sua't cdc 1p tir thap dén cao. N&u ta c6 n 16p mang mdng thi s8 t8
hgp thay ddi 1a 2" trudng hgp khdc nhau. M3i 14n thay ddi ta ciing tinh d6 phan xa ctia
tirng t8 hop theo bude séng va tinh hAm gi4 tri cho mdi (8 hop.

Sau khi da tinh todn tit ca cdc ham gid tri cda tat cd cdc t6 hgp chiét suit, ta chon ra
t6 hop chi€t sudt c6 ham gid tri nhd nha't. Pay chinh 12 8 hgp chi€t sudt 61 uu nhat
ma ta cAn tim.

Trong qué trinh tinh dd phdn xa cda cdc 16p mang mdng, ta dung phuong phdp tinh todn

ma

tran.

I1.2. Ham gid tri
Pé t6i uu hod viéc.tinh todn gid tri phdn xa cia mang méng da 16p, ta dwya vao ham gid
tri dé cuc tiéu hod gid tri cia him. Phuong phép ti thi€u binh phuong dugc trinh bay nhu

sau:

F(

1/2
n

SHIL Y REEY

k=1

Trong doé:

X: vectd bi€n thi€t k& thay ddi theo t8 hop chiét suat
Ro(Ay): Gid tri phdn xa mong mudn tai budc séng Ag
R(Ay): Gid tri phdn xa tinh todn tai budc séng Ag

n: S6 diém thay ddi theo budc séng

Trang 6



TAP CHi PHAT TRIEN KHCN, TAP 7, $0 6/2004

I1.3. So do khdi

Nhép dif liéu: chon vat liéu tao mang, chon viing budc séng
hoat dong, nhiap do phdn xa mudn dat dudc
(R target), d6 day t8ng va s& 16p.

Mi hod cdc t8 hgp kha di dudi dang s6 nhi phin, chuyén t8
hgp s6 nhi phin sang t& hgp chiét suat.

Tinh d6 phén xa trong viing budc séng nhip vio véi t hop
chi&t suat trén. Tinh ham gi4 tri cho ting 8 hgp.

So sdnh cdc ham gia tri d€ tim t8 hgp t&i wu twong ng vé6i
cuc ti€u ham gid tri.

V& dd thi va xudt ra k&t qui cudi ciing.

II1. Thyc nghiém, két qua va ban ludn :

Trong qud trinh md phdng va thi€t k& mang, d€ thudn 1gi trong viéc tinh todn, ching t6i
da viét chudng trinh bing ngdn ngilt matlab.

Chiing tdi gid sk cdc chat tao mang 13 truyén sudt, d6 hdp thu rit bé va ddng nhat trong
ving hdng ngoai. Cc 16p mang dugc phi trén d€ thdy tinh thach anh véi chi€t suat 1a 1.52
(mdi trudng khong khi c6 chiét sudtlal).

Céc chat d€ tao mang chong phan xa trong viing hdng ngoai phdi ddp ing dugc yéu ciu
12 phd hop véi thue t&, Chiing phai c6 déc tinh truyén sudt t6t trong ving hdng ngoai va c6
d6 bén khé cao ddi véi s tic dong ciia méi trudng, dic biét 1a di vdi cdc mdi trudng trén
khong gian. Cdc chat dé 1a: PbTe, Ge, CdTe, ZnSe, ZnS, Ta,0s, YbFs, SiO;, MgF,, CaF,,
BaF, [4]. |

Sau khi chay chuong trinh ching ta thu dugc mdt s6 cdc k&t qua sau day:
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PHO PHAN XA CUA MANG DA LOP
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Hinh 1: Mimg 7 lﬁp Ta205/YF3/YF3/YF3/
YF3/YF3y/YF; tao trén d€ thly tinh. Ving
budc séng hong ngoai gdn 700-1400 nm.
Bé day mdi 16p 1a100/7 nm.
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Hinh 2: Mang 6 18p Ta;0s/ Ta,0s/Ge/Ge/

Ta,0s/ Ta,0s/ phi trén d€ thly tinh. Ving
budc séng 2000-4000 nm. Bé day mdi 16p
1a 1000/6 nm.
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PHO PHAN XA CUA MANG DA LOP
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Hinh 3: Méng 8 16p BaF,/BaF,/CdTe/CdTe
/BaF,/BaF,/CdTe/CdTe/CdTe tao trén d€ thiy
tinh. Viing budc séng 4400-5000 nm. Bé day
mdi 16p 12 1000/8 nm.
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Hinh 4: Mang 6 16p MgF,/ MgF,/ MgF,/
MgF,/Ta,05/Ta,0s tao trén d€ thly tinh.
Ving budc séng 600-1000 nm. B3 day tirng
16p mang 200/3 nm.

P6i véi mang 7 16p TaOs /YF3 (hinh 1) d6 phdn xa cda ching trong vang hdng ngoai
gin 700 -1400 nm khodng 3%, d6 day cia tirng 16p tudng déi khd mdng 14.3 nm. Tuy nhién
dGi véi céc thi€t bi quang hoc khong cin dd phdn xa qud nhd thi k&€t qud nay c6 thé chdp
nhian dudc. Mang 6 16p MgF,/ Ta;0s (hinh 4) ciing nim trong viing hong ngoai gin, tuy dd
rong viing phd khong bing mang Ta;Os /YF; (hinh 1) nhung d§ day cda ting 16p day hon va
bing 66.7 nm va dé phin xa trong viing phd nay ciing dugc cdi thién hon khodng 1-2%.

D6i v6i mang 6 16p Ta,05/Ge (hinh 2) va mang 8 16p CdTe/BaF; (hinh 3) nim trong viing
budc séng hdng ngoai 2000-5000 nm. P9 phdn xa khd thap khodng 2%. Pic biét mang 8 16p
CdTe/BaF, (hinh 3) cé dd phan xa thap hon 1% trong khodng budc séng tir 4600-4900 nm.
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IV. K&t lndn

Thi€t k&€ mang chdng phdn xa da 18p trong viing hdng ngoai thuc sir c6 mdt s& wu diém so
vdi cdc phudng phdp khéc:

1. Mang da 16p chi bao gdm hai chdt vdi chi€t sudt cao va thdp khdc nhau, didu nay

tranh dugc sy v6 han cla nhitng gid tri chiét sudt tily ¥ cho cédc 18p.

2. Bé day cla cdc 16p mang 1a déu nhau, diéu nay tao nén sy thuén Igi trong qua trinh

ch€ tao mang.

Tuy nhién, phuong phap flip-flop nay ciing ¢6 han ch€ 1a ta rit khé c6 thé thi€t k& mang
c6 dd phan xa thap hon 1% va ving phd chéng phan xa khéng dugc md réng nhu cdc phucng
phép thay ddi do day. ‘

V§i nhitng uu di€m va han ché wén, phuong phap flip flop gitip cho ta ¢6 thém mdt cong
cu hitu hiéu d€ nghién cifu mang chéng phan xa.

DETERMINING THE OPTIMAL COMBINATION OF REFRACTIVE
INDEX FOR ANTI-REFLECTION MULTILAYER THIN FILMS IN
INFRARED REGION BY FLIP-FLOP METHOD

Le Vu Tuan Hung, Nguyen Van Den, Truong Thi Thu Hea

ABSTRACT: The antireflection multilayer thin film is technologically an important
topic in recent years. With the development of technology and science in manufacture thin
film especially multilayer thin film, hundreds of research papers have been written on AR
coating. In this paper, we emphasize to study the antireflection multilayer thin films from
near infrared to far infrared region because they have a lot of applications for spaceflight
optical lens. Futhermore, there are available optical materials such as semiconductors
with high refractive index used in infrared region. In our study, we use matlab language

based flip flop method to determine optimal combination of refractive index for
antireflection multilayer thin film in infrared region.
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