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DANH GIA PO DAY CUA MANG MONG KHONG HAP THU TREN NEN
HAP THU TU PHEP DO PHAN XA TRONG HAI MOI TRUONG.

Nguyén Thi Bdo Ngoc, Nguyén Vin Nhd
Khoa V§t 1y Dai hoc Su pham
DHQGHN
Vice xic dinh do day vi ph chict suat cia mang mong khong hip thu trén nén hip thu nhdy phép do
>hiin xa trong hai méi treomg khong hifp thu khic nhau 13 dic biét phis hgp véi cic mang mong ¢6 do

fay c@ vai chuc nanomét.

Bai bdo nay s& tinh by mét qui trinh méi chon bidu thic ding dé nhin duge do diy cia mang
nong tir cie 56 lidu thue nghi¢m. Dong thai dp dung dé xdc dinh do ddy clia mang mong oxyt trén nén
[gCdTe (MCT) nhd phép do phin xa trong khong khi va nude edt.

1. M3 PAU

C6 nhieu phuong phip dé phan tich diic timg quang hoc clia céic ming méng khong hdp thy [1] dac
siét 13 v6i mang khong hip thu trén nén hadp thy, Phuong phip “nhing chim phé phin xa” (ISR) thuimg
fuge sit dung d& phin tich cfic ming twong d6i day. Trong phwong phiip ISR, phd phan xa duge do trong
ic moi tradmg khong hip thu khic nhau. Ellis vA cong sir [2] da chi ra 1a ¢6 thé diing phuong phép ISR
1¢ xdc dinh do day va phé chiét suflt, ninmg phuong phip ndy chi ¢ hi¢u luc vi cic mang ma trong
6 phin xa ¢6 xuit hién cic eye tri. LOhlidal vi K Navratil [3] di trinh by phuong phip ISR méi. Cic
Ac gia da chi ra 1a cé thé xdc dinh do day va chiét suft nhdr phép do phd phan xa ciia he chi trong hai
16 trudmg khong hip thu khdc nhau, Y nghia chi y&u ciia phuomg phip 1 & ché ¢6 thé xéc dinh do day
/a chiét sudt ciia mang mong nhd viee Idy trung binh tir cdc bidu thic womg minh. Thit hai 1, c6 thé ap
lung cho cdc mang ¢6 o diy tuong d6i nhd. Céc tic gid dA sir dung phuong phip nay d€ dénh gid do
lay va phé chiét sudt cia mang SiO; trén nea Si dom tinh thé.

Bai bio ndy s& dua ra mot qui trinh mdi chon bidu thite ding dé nhin duge do dy ciia mang mong
ir cic s6 lidu thue nghi¢m. Pong thai st dung vio viée dinh gid do ddy cla cdc mang mong oxyt trén
i&n MCT nhdy phép do phin xa trong khong khi va nudc cit.

1L LY THUYET VA NGUYEN TAC CUA PHUONG PHAP.
e dige khio st gom : Mang méng khong hifp thu trén nin hip thu véi, cdc gid thiét 1a cdc vat lieu
20 nén h¢ 1a dong nhit va ding huéng vé phuong dién quang hoc; khong ton tai 16p chuyén tiép gitia
dc bien cia h¢; moi trudmg 12 khong hiip thu v duoce dac trung béi chiét suft thue n.

Khi chi€u chum 4nh séng don sic song song l¢n mang tir phia moi trudng hé s6 phin xa R cia h¢
woe xdc dinh bang bidu thic: .
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& diy n,, 0y VA 0 twong dng 13 chiét sudt cia moi trudng, ming mong va nén; k 13 h¢ s6 hip thu ci

nen; dy 14 do diy ctia mang mong va A 1 bude s6ng dnh sdng 16i; R 12 he s6 Frénel ciia he, R¥ 1a li¢

hop phiic cia R
Trong phuong phip ISR méi, cic bicu thiic xdc dinh phé chict suat T :
3)

vl nn(A - B) - (n® +k%)C v
1T aC-nA +B)

Véi @
2
A= (02 - o) {1+ R(n,)}{1-R (1)}
B = (1, - 0)? {1- R(nJR(m,)} + (0, = ng)? {R(n,) - R (n;)}
C=(n, ~mo)® {I-R(n,)}{1-R(n;)}
Va n'y 12 chiét sufit cia moi trutmy thit hai trong d6 thue hién phép do phin xa cia hé. R(n,) v
R(n',) trong img 1d phd phin xa clia he (rong e moi trutmg ¢6 chiél sudit n, v n',.

C6.thé sir dung (3) d& xic dinh n, véi tiit ci cic bude séng ma trong dé n,, n'., 0, k, R (1) va

(n’,) da dugc do.
DO day d; ¢6 thé duge didnh gid tir phép do phin xa clia he trong hai moi treemg tir ce bicu th

dudi day :
dy mi g ol et @
4y 2n;
L T )
© 2

Vi di =
4mm,

Gdiyh, 1=0,£1,£2,£3..

RengX1 +52[03] -7 +]nh
L= o

20|01 - Rt

2kn;

188, =—
nf-n



Gid tri dy duge tinh tir ¢i hai bidu thic (4) va (5) vdi tilt ca ciic bude séng mi trong d6 n; di duge
xic dinh. Tuy nhi¢n bidu thire ding s€ cha qua d; khong phu thude vio bude séng. Bidu thic (4) va
(5) d duge sir dung d€ xic dinh do ddy clia mang SiOy/Si. Sau d6 bing cich so sinh do lech chudn dé
tim ra bidu thite ding cho d|3]. Ngodi ra (4) vii (5) Ia khong dung duge v6i cic bude séng thoa imdin

phuomg triah 2n,d; = mkh.

ra qui trinh khic cho phép chon bidu thitc ding dé dinh gid do day d; cia mang

Dudi day sé cl
mong.

Trude hét khao sit s6 hang (-8, arccosL) trong cic bidu thite (4) va (5). Nhdy bidu thite x, = 47 n,dy/
Josuyrala:

Cos (x;+&) =L (©)

Vi 8, 1a dd 1ach pha xudt hien khi phin xa tir moi truémg chict quang hom, 18, duamg va &, nim
trong khoing (-1t - 7/2) suy ra
x; + 8, = arccosL. + 2 kn
= -8, tarccosL + 2 kn (@)
Kni chuyén dich vé phia sng ngin, vii mng mong d cho, x,tang.
a) Khi x, rit nhd : x; + &, nhdn cic gid tri trong Khoing (-1 ; - 7/2) vi bidu thire ding I3 :

X, + &, = - arccosL ®)

b) Khi x, bt dau tang (x; ~ n/2) ;- n/2<x, + 8,<0. Lic ndy cos (x; + &) >0, tic 1d L duemg nho,
arccosL, nho, arccosL nho han 7/2.

X, + 8, = - arccosL. )
) Khi O<x, + 8, <n/2 thi cos (x; + &) = L>0, arccosL. nim trong khodng (0, n/2):
X, + O, = + arccosL. (10)
Sir d6i dilu cha hn arccos xudit hién cho dén khi x, dat gid tri 7 tde 1a 2nd; = 2/2, noi ¢6 cyc tidu
cla nhitu xa.
d) x; idp tuc ving, trong khodng 1/2 <x + &,<m,
cos (X, + 8,) = L<0, arccosL niun trong khodng (n/2,m) va :
X, + 8, = + arccosl. vy
¢) Khi m<x; + 8,<3n/2 thi cos(x; + &) = L<0, arccosL nhin gid tri trong khodng (r/2, 7) va

x; + &, = - arccosL + 21 12)

Tie 1 khi x, 2 2x, lic d6 2nyd, = &, tai ché ¢6 cuc dai nhidu xa...
Nhur vy theo chitu gidm cia budc song, bidu thire diing trude hét 1
=- 8, - arccosL (h=0) 3 >4y

Sau d6 x, =- & - arccosL (1 =0); biit diu khi /2 = 2n,d,. Tike 12 tai cye tidu cita nhidu xy.

x, = =- 8, - arccosL. (h=1); biit dau khi & = 2n,d, . Tiic I tai cue dai cla nhiéu xa.
Tir d6 ¢6 (hé rit ra qui trinh dénh gid do day d; cia mang mong nhu sau :

1- Trude bt sir dung bidu thirc ding (5) :



)

% véil=0 a3
dzn,

dy

(-8, —arccos L)+ .y
2,

2- &3 gan cuee tidu, sit dung bidu thic (4) :

d; a2 (-5, sarccosLyp BL  v6ih=0 (14
dzn, 2n,

3- 05 gan cue dai, lai sir dung bidu thic (5) :

& =t oby—amecos Lyt VG 1= %)
dzm 2n,
4-v.v..
arccos L cos (x,+6,)

2n
(x4 6)

Hinh 2: Phd phiin xa clia cde mang mong sé 1(a) va s& 2(b) trong khang khi va nude cht
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KISt QUA THUC NGHIEM

PO day ciia cic 16p oxyt duge ché tao bing phuong phip anot [4,5] va phuong phip héa [5,6] trén,
nén MCT duge tao bing phuong phip Bridgman (7], di dugc tinh nhds phép do he s6 phan xa trong
pham vi % = 400 + 900w trong khong khi va nude cit. Chict sudt cia khong khi duge chon ng = 1; sy

phu thudc tan s6 ciia chidt suit nude cft duge bo qua va chon ', 1,33 Chict suilt n va he s6 hip thy k
clia nen MCT due tinh tir sy phu thude phé cia phiin thue vi phiin o cda hing s6 di¢n moi theo Vina
va cong su |8] nhir cong thie :

€= n2-k2wa £ = 2nk.
Trén hinh 2 a céc k&t qui do phin xa trong khong Khi R (ng) va nude cit R(Vo) Y6i 2 miu ¢6 do day
Kkhéc nhau . Bing 1,2 1 cdc gid tri do va tinh todn duge cho nj va dy v6i 2 niu d6.

Véi mau 1 mdng hon, khong quan sit thiy bt ky cyc tri ndo trong pham vi phé tir 460 dén 90nm.
Trong toin pho, bidu thic ding I (13) véi I =0. Do diy ciia mang oxyt la dp =339+ 13) nm

(bing 1)

VGi mau s 2 day hon. Tir hinh 2b thiy 6 mot cuc tri tai bude song 2 = 470mm va cye dai Ay =

song ngin. Trong pham vi gilta 900 vi 620nm bicu thite
ding 1 (14) v6i b = 0; pham vi bude song thoa min bidu thitc 2nydy = m A cdc bicu thic (4) va (5)

620mn. Dich chuyén tir phia séng dai ve phi

Kkhong ¢6 gii tri; di khoi cuc d

i, trong pham vi 600 dén 500nm bidu thire ¢6 hitu luc 1a (15) vai / = 1.
Tir % = 480mn trong ving cue tiéu cia nhiéu xa lyi bit du dp dung (14) v6i h = 1. Do dy clia ming
oxyt 56 2 ngodi viing 600-700 nin 1a dy = (148,2 £ 3.9)um.

Vi miu s6 2 ¢6 thé xdic dinh do diy 1ir

dc cue tri clia phd. Ching han & diy, khi chon gid
tri chidt sudt tuemg g ny (620nm) = 2,16

nj (470nm) = 2,25, nhin duge gid tri trung binh ciia mang
mong ndy 1a dy = 150,1 nin, phit hap véi id tri nhin duge tir phuong phip trén.

Bing 1 : Mang mong s6 1

htngy @y n| doxth=0y ) | g (] =0) (omy
460 00201 41k 3125
4RO, 0.027 A7.88 JLRK
500 0.041 3347

520 0056 S840

540 0,075, 6440

560 0,093 7430

580 0.107 240

600 015 %934

620 0121 95.27

040 0.125 10167

660 027 107.51

%0 0130 1192

700 0.131 11795

720 0.133 12337

740 0,13 [ECAT)

760 0130 133,55

7%0 0.3% 137.90

800 0.142 144,10

%20 0142 14812

40 0145 15149

[ 0.145 156,55

K0 0147 161.09

900 0.149. 165,65




Bing 2 : Mang mong 56 2

gy | aNg | @y P Ao =00 | dy (] =0 dg\(h=1) a (=1
() () () ()
440 0148 0102 228 5040 19.13 14702 1575
460 0.034 0025 26 4446 3048 146.09 [ExAT}
480 0013 0.008 229 4233 35.5% 147.20 14052
500 0058 220 5470 3250 168.5% 146,36
520 0.138 207 6641 247 18580 14683
540 02106 218 7611 2% 200.20 14625
560 0297 218 9003 15.53 2808 143,58
5RO 0350 0248 2,10 1110 7.2 249.00 145.20
600 0371 0208 008 41894 642 RSK.24 #4572
620 0378 0270 400 7225 35.5% 14802 1136
640 0376 0268 439 6224 3177 135.03 106.57
660 0371 0262 32 7174 820 17867 9272
680 0363 0254 300 9064 928 200,46 100,54
700 0352 0244 384 8780 4249 17898 133.62
720 0.341 0233 1,03 9376 362 21265 1527
740 0329 022 213 15841 178 33170 171,50
760 0314 0.200 220 14940 5.94 32225 1786
780 0296 0.194 1] 14554 319.10 18075
800 0276 0179 212 15237 34132 20849
820 0264 0168 335 15250 32499 20423
840 0244 0115 it 15206 2 2898
K60 0221 0.139 208 15340 3678 36033 24363
880 0200 0124 208 15203 4270 30343 25400
900 0477 0100 208 15197 4938 370.00 20742
R(ng) vd R(ny): Phé xa clia mang mong do dugce doi véi chudn silic trong

Khong khi vA nude cit tuong img.

IV. KF:

LUAN

Viée xdc dinh do ddy ming mong theo qui trinh trén cho phép ddnh gid nhanh vi chinh xidc hon so
véi cach dinh gid & [4], dac bidt vai v
khong c6 cuc tri ndo ci. Sai s6 nhin duce tir qui trinh ndy khong 16n hon 4%.

1 mang c6 do diry ¢ vii chue nanomet i trong phé phin xa

Cic tdc gid xin chan thinh cim on Dr.Milan Zvara di cho nhimg goi ¥ quy biu v Dr. Vaclav
Koubele da gitp d& trong viée 1ap chuoug trinh cho n

Ay tinh dé xir ly cdc s6 licu thue nghidm.

Coéng trinh duge hoin thanh nhés su ho trg mot phin tai chinh clia chuong trinh nghién ciu co bin cip
Nba nude KT-04.
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DETERMINATION OF THE THICKNESS OF A NON-ABSORPTION THIN FILM ON
AN ABSORPTION SUBSTRATE BY MEASUREMENTS OF THE REFLECTANCE
IN TWO DIFFERENT AMBIENTS.

Nguyen Thi Bao Ngoc, Nguyen Van Nha
Teacher's Traning College , VNU.

Determination of the thickness and the spectral dependence of the refractive index of a non-
absorption thin film placed on an absorption substrate by measurements of the reflcctance in two
different ambicents is especcially suitable for non-absorption thin film with.a thickness of a few tens
nanometres.

In this paper a new method to choose a true relation for detenmination of the thickness of non-
absorption thin il from 1 data in i are This way had appliced to obtain
to obtain the thic*ness of oxide film deposited nmo HgCdTe (MCT) substrate from measurements of the
reflectance in the air the distilled water.
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