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Error analysis of dielectric optical multilayer —— variation of
sensitivity factor with layer thickness

Fan Zhigang, Zhang Wei, Li Yigui, Lu Chunhua
(Dept. of Space Engeering and Mechnics, HIT)

Abstract: The formulas of sensitivity factor varied with the thickness of specific layer of a mult ila
yer is derived in this paper. The examples of different multilayers are given, the influence of thickness
sensitivity factor on the sensitive spectrum and layer of transmittance are analysed. Finally, a method of
defining thickness allow able error is given.

Key words: multilayer transmittance thickness sensitivity factor

N

OGN 500 B2 735, MEAESE SR R TRl R 31 B KRR R, 1
B 2 A B F B R SR WO ER T E R SR B R, 7R 2 IR R R
I, (S TR RN HoR 7 ok 1w e RE O AE I (3E N 4) I ROk £, [RIf,
X% Pl R IIOC S VAN AT An S 2L

XTeh BRI R, Hofs SHE SR 2 X2 S5 M R ( no, ny, ni, diy o o) [SEIH, 355 T2
R B R, K 2 U R d; 2 T 2R v i i 400 2 8, IR R 1 1 ki
HE BERIRM .

ASCAEFRPE V2t S 200 W s A UEERE b, 4 TR R OB S X RE R AR LAY
RIEPER T A

Si= 54 d (1)

FUF %2y 30, AT CAR B 28 rb R 2 1 J5E P8 A8 LSt L VAR e o) R e Bl 25058 2 1
ANF Sa AH, BEAEIX 235 Z P AN [E) IS 200 B 2R o R PRS2 i (1) 22 55 [R) A, ST DLAR 44 25 72 1)
I REIE R, ¢ AR R JE R AU A SN RTS8 AR M T AR, R0 THE
ST TR



F208E F4a4Wy AN 2 2GR R RR Z A 99 237

Al

T 2 2 IR0 el 3B 5 A V% 71k, (B2 Bl Tk LA R FERE V. (Rl ARSC
FERE PRV B HE 0 22 AR A R R i T Al

1. 4Bk SRS S AY ok ik gl

PR AR B M, SR FR 2 A L T2, T8 AN 3R 1R AR R o 1T 009 5 5 J2 AR S
R % Ife B

mi mi r .
' M= = [m (mEwBR) (2)
ma mn =1
i
cos § sin §
=V N M= g (3a)
ibsing  cos§
8= 2Mnjd;jcod);/ A (3b)
njCOSej
b= nj/ cosb) e o (3¢)
(3c) b 3RS RERI A2 s Al p 3 Ee DUHSES %N
4K 1
o= (Homii+ Wma)®+ (Hohmia+ moai)’ (48)
I - T= (T.+ T,)/2 (4b)

U, Ho, Wy 730l D9 S BE Jk 1 B0 - 40

2. R B Ay REERF Sy

M b TR 30T DUE Y, R HNE SR R & 2 R d HEB . #5182 B3
BB, HIEREERE Ad; 51 E SR 22

AT = E]ad Adj+ o Ady)? (5)
Pl S Sy N:
orT
Sdj = ad d; (6)

W2, H( 3b) Al(4) 2, FAETF =
oT 1 0T, oT
0d;= 2 od; * a£ (7a)

aT.\',p 23-[1']7 aT.\',p amll aTs,p amlz aTs,p ale aTs,p am 2

odi = A Dm 0§ Y omi2 06§ * oma 0§ * omm 0§ (7b)
RN & A BEM; H, A
Omi . Omi2
o4 0§ :
= Mle--ijfle Mj+1---Mm (83)

. Oma1  Oma

Lo 0§



238 # % £33 A 1996 £ 8 H

. i
, - sin§ cos§
A, W/ = Um (8b)
i cos§ - sinG
A
~
X = (Homu+ Bma)+ (HoHmi+ mo)® (9a)
. oT,
5%(4) NA: dm o = 8Uo” W (Hym i+ Wmn)/X (9b)
0T _ 8o U3 ( Holm o+ moar)/X (9c)
) amlz s ¥
0T _ 8 Mol ( Hy /X 9d)
Oma = ok (HoKmp+ ma) (9d)
OTsp _ 8HoL?( 1 U /X 9
Omam = ols( Homu + Kmx) (9e)

R, RPE(6) ~ (9) Ak T LA Syo BT AR+ 0% &8, i H EZE 5 58 6 ks
P, HH A S AR T W, RATTAE 386 ML it B T AN Sl .

Al

FIH AT S0 A5, AV Bk B TR R
FMERE 15 JZ 20 B s L, HIRR G0N
st Lak e
Xh, H ROGFEE A Mo/ 4 WK ST SR EZ . K450 800
M= 7.58m,no= 1, ng= 1.52, ny= 1.35 ny = 2.35,00= O
FAMER R T ELRAL BT AR RS DU 2R I &R, S5 S EOA:
PHEFL)R | 0. 128H 0.287L1.20H 0.861L | 55
M= 55m no= I,n,= 1.52,n= 1.38 ny,= 2.1, 0= 0
1AM KRR B e fh 28, B 2~ 5 N AR Z 10 R R 80U K1 10 1H5 il
2. W 6 N A RIS Flli 2k, B 7~ 8 N A E 1 JE A R BUER 7 1 ih Hh L .
Bl A ARE A F I T 5.

i \/\ 2 6 T
5 10
6.8 i 4 A 2
1 = = !
s | ¥ s 1 ” z 2 e
3 0.6 7 F & f R i
2 2 g vy uL!/
E 0.4 § 3 E -2V
B } 3 bk —4
0.2 -1
-6
0 = -2 : -8
5 6 7 8 9 10 11 s 6 L] 8 9 10 11 5 6 7 8 9 10 11
wavelength(pm) wavelength ( pm) wavelength{pm)
Fig. 1 The transmittance curve of Fig.2 Sd calculated curves of dif Fig. 3 Sd calculated curves of dif—

15 layer filter ferent layer in the filter ferent layer in thefilter



H20% H4aW NI 2 A O S R AR 0 ER 2 ) A 239

8 1
5 e
| 6 g S~
3I—4 A . ,: 0.8
s 3 2 u iz
i 1 ] I /l\ // ERN VAN 50.6
g 3 [V - S
d L g -2 i £4 3
LI if L] 1 i 0.4
] ) R - ;
12 i HI =
-3 1 0.2
- i
\ 8
I -10 0
5 6 7 8 9 10 11 S 6 7 8 9 10 1 2 4 6 8 10
wavelength(pm) wavelength{pm} wavelength(pm)
Fig. 4 Sd calculated curves of sym- Fig.5 Sd calculated curves of sym- Fig. 6 The transmittance curve of 4
metric layers in the fiter metric and centre layers in the filter layer anttreflecting film

It S 2 W7 LU B DUT R

(1) JEERBIL AT S R ICRE B R T AEAS R e B ARG AR UK. Sy I IE(E —
HIAE T AR WK 7, T4 T BT, S B AR N BRILE, X558 IR, Sy fE
P ARAWTIZS S Pl I Bt T R i 2 FX) R L 21, R B P2 R Al 22 AR R B

() MATWRATH 2 .
AFBUZ, Sy @ MEA A
. AR, E L i
HRWZEEH 6, 810 I |V E I 1 -
B R s, el
IR SR B 4w 7 B S S -6
RPN wavelenghpm) P e
HAPLFE Z(8 JZ) ) Fig.7 Sdcalculated curve of 4 Fig.8 Sd calculated curve of 4lay—
SRR . IR FToR, X layver antéreflecting film er antt reflecting film

B 6 o (s S, 2L B DY SR T2 N Bk

(3) X AHUZ IR AT w , LA B JZ A SRR ol (806 158 2 (4 B WP AR ), an P 4~ 5
FR -

(4 BZ I Sy AE RN A E A, M AFESE M EALEE . IR, BRI AL (10 % B8 R4 A
{22 I, ol A71E 0 AH AN T RE .

Table Thecomparison of the transmittances of different layer in the filter influced by Sd

A T 3(d= 0.1875H)  6(d= 0.1875) 8(d= 0.18754) 10(d= 0.1875H) 13(d= 0.1875H)
(Bm) (%) sd AT(%) Sd  AT(%) Sd  AT(%) Sd AT(%) Sd  AT(%)
5.8 753 -0.702 - 9.74 -0.945 - 7.54 1.093 8.72 - 0.334 - 267 - 0.817 - 11.35
7.8 0.2 0 0 0 0 0.002 0.01 0.002 0.0l 0.001 0.01

9.4 31.96  0.466 6.47 3.241 25.86 3.63 28.96  3.122 24.91 0.401 5.58
10.6 62.4  0.495 6.88  0.355 2.83 -0.526 -4.2 0.578 4.61 0.454 6.3
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An integral expression for thermal blooming equation of high-power
laser propagation through atmosphere

Cai Banwei, Huang Wenlong, L Baida, Liu Zhongyong

(Institute of Laser Physics and Laser Chemistry, Sichuan University)

Abstract: On the basis of Fresnel Kirchhoff approximation, the integral expression for the thermal
blooming of high-power lasers propagating through atmosphere has been derived by Green s function
method, and numerical simulations of CW steady state thermal blooming have been performed to show

the feasibility of our method. We have also shown that the wel+ known FresnelKirchhoff diffraction in-
tegral is a limiting case of the generalized integral expression, where the refactive index is a constant .
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