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Simulation of optical systems including absorber layers
with variable thickness and their optimization using Monte Carlo method

Nejat osmani, Morteza Haji Mahmoodzadeh, Hamid Reza Fallah

Department of physics of Isfahan university

Abstract- In this paper, a computer code for simulation and optimization of thin film optical systems including absorbing
layers is presented. Transmittance, reflectance and absorption are calculated in this code using matrix method for S and P
polarizations. Then these characteristics are optimized using the layers with thickness variables with Monte Carlo method.

Keywords: absorbing layers, matrix method, Monte Carlo, optimization, software.

479
WSl g yiwd BB WWW.OPSILIT Col (o aS cunl Jliel glls a0 0 dlis )


http://www.opsi.ir/
http://opsi.ir/article-1-853-en.html

[ Downloaded from opsi.ir on 2026-07-02 ]

Jols slY i (ool gailobu oy Y
Qi Y

Sl bme g0 o YN & S0 28
Ol 0 S il S 3 (ot 9 6998 Laree)
MJSs 4 az g b cils puples o N+2 0550
Bk 5 6998 90 90 pl N Y o ool
Gl Yos X, e ol b LT (glaarsls a5 a o
o gl )d 3L g (635,8 Toe 99 5 S5 se 00l
ool b T gatals a5 ay s Y ol o

Dg o0 aals ol Yo 9 Xo

Y+l

Xn+1

’YH

PN Y i S 55 )3 (5)5:8 5 (5L Eloal -V USCS

wabaly sloslainl b olgs oo 1) 4 B ylogs zlgal (gasels
Y] ols Loy o2 4 ;5

yn yn+1
|\7| = _1 ( ejlﬁn IFn—l neﬂén

e P 0

n-1,n n-1,n €

coo o N gAY & bgye i le M YL calayl, o
ey weplys Y N ol saiboles (glyy g -3l

[XlJ:M' 1 1 N N+1 (XNH]
Y1 tyons TN 1 YN+

- (X O - -
=M[ N“] ‘M =M. M,..M_ ..M,
Yna
)
. 1 1 N N+ wl
P cdly (pl o
ty s TN 1

av-

St S e oKssls N YAY oLo..{O YO LYY

doddo —)

S Gl a5 ol olge 5l sloyy «SHL Y 1 elake
Cualied sl 3 w99 3l pSasS LS 0T 5 e
P e M &S cwl bl Gl S ey
Sfles ilwange sl o)l SHEAY Slogas
ssb 4 aY e s Culks gl deaY dcgaze
g Cuwles 05 oy Joe 50 05d dewlre alSlas
WS 08,90 1y a5 0550 Bam 4T 55k 4 laayY slows
oS T 3l el sz Sl 5 b aiails
S ol el anieyy 5 (Ysb ganl Slasay
Y g9l (erlie (b wlgn oS (ilaand ldle 5
SS9 dwls> gie Loy 015 Al Ll Culs g s
el Gl8le s il 4 |, L a5 glacdls,
GP9y (rl S el IS Sige By, S (e (9e)
e 1555 @b b g slo,silS &g 4 laasy Cuslies
M o5l oo | dsgoze o sy Sy 5 ods Sl
a8 (Sl bl S gileaige ln By crl )
oo ooliiul Wil oo S SUlgs slaay Jolo s
5 osliial «S3L Y slaable 5 ba ,o D]
ol g e Gaa pl by g cwsl (6950 Ll slaayY
Gy iluaigs 5 Giluand CollE 9,5 alal S
ol Flawles asliy ol 5o (3l

9 G «2U3k g (S dw 4 G 50 (9998 9
5 JoSlo OYolro 4y a> g3 .05 oo ol 00l o>
slp ly By by, olsse 50 2 sl wgiy fulys
5 elele ploxl )0 .0,5] Cawds (5 9ue9 5L zlsel
o9y oy 5l osd e eoliiul s Sle S,
ot 3les Slewloe Folel g gy plal o o
“oal gamle Joli a5 (slauVass ibg bl
(b saly 9 (599,89 Toe Jsb et (Sl slo
ovgy ol eslaiwl b sl Laasy 51 G o Cualses (yuss
co..\...ug.)..\} 9 J.o.w.ﬂ)a sulJ)la (_gl.muls.: ‘U‘ﬁ"LSA LSAA.A-')-'LQ
@ oY 0yl casas | sl s b slaY SO by
ogted (6398 )55 (e (nl ples 3 a5 el SO


http://opsi.ir/article-1-853-en.html

[ Downloaded from opsi.ir on 2026-07-02 ]

&5
e
50
45
¥4
g
I b LB
E 3
&
2
betore ralinng
Mrerrefning

slaY my albols giloange Jlam g J8 JonS15 (i -V SO
B+ (m) zoe Jsb b (5398 19 U sy (sod99e con

alebs (giluainge 5l am 9 J3 lacwls -\ oo
M la e 4 by o sl 7o

Y ojleds | Silwtine 5l IS calind | iladige sl culis
m) s m) cex
Jol 0¥ y-£/aY \.
pod Y SYIYE \YA/EY
pom @Y V- £AY \EIPY
el 4 0 o
iy Y V- £y ov/YY

O olFee ) sileange @lbile (pl lp (uien
T3 Jsb odgazme (glp (JnST inliEl jslate
dy abele cpl oSl s (V) S [0 0l plol
Jsb (50399 pp (5lwaigy 5l o 9 3 sl p
Ul gl b 89,8 45 Voo (M) B ¥O- (M) 290
by Cwles (V) gaz 10 9w oo i 4>, jho
Ol 4 borye siludinge jlam g B3 lp alele ()l

ROWI PRV RPN

avy

St S e oKssls N YAY oLo..{O YO LYY

Aibge N+ g4 oy

25 Wb JenSl5 5 Ob5k calpd 60,50 Censy 6l
Coly 4 o Ceon 3l LaBs o8 N+ Lass (0 a5 casls
)5 dgs 4 gl o 4 9358 )5 5 WS (00 25>

reuls maplys cplple . Yoy =0 a0 g

% =My XN+ MY =MyXng )
Y1 =My X + MYy = My Xy )

Xy _ 1 r:L:ﬁ
x My Tox My
SlSole 4 oad Qi g JeS 15 QUL laglss
il oo Cowsy 0 daily,

®)

Tp=|t|2 n, cos &, 'Ts:|t|2 n, Cos &, &
n,cosé, ’ n, cosé,
R=|r" ; A=1-R-T

L ,g by iy 4Py s lamusl F)akl, jo

G8bolw gilwdints 9 g3lwamed s V-
@l a¥ Jold glaY W (S

5 JB sl ead (A e 5 @l anlis jolaie o
T Sl sabele SGlsds 4 gileangy 5 an
Wl ! o palos,S olb Lol Y el gl
onl (53 BKY 5 l9n oS 4 oy 5 (699,8 Lo

Sl a4y 5 ZnS MQF, cleay Jols bl oy
il 00l (g3lusannd a5 L g AL
Air/ MgF, /zns/ MgF, /AL/ MgF, /Bk ¥
Sge Glwaingy @wlble JouS15 Al (Soa b
Sham s B (oS5 goe (PSS cesland S
6938 )95 B sasly sogae e ) (sl
Mdga ;0 5 wesee Glas 00 (M) zge Jsb L
Golwdige 3l o g L8 bl ol Gy culrs

ol odal (JSi ) sl e 0 bogs s


http://opsi.ir/article-1-853-en.html

[ Downloaded from opsi.ir on 2026-07-02 ]

&b Jlade g bly, gosgue o Cwlks s
RSP RPN SVPSEINIEI ST
s L P PR CL ORI b e 4y

Dgus (60§ Dl s l>o

S5 Flpn
S 4 lgiol oSl eSS odpans 5l Cppilge

anlei e 1,08 oliglbegles

&l

W Lo yoies w0oljogeme (> L850 Wl gauze o0l [\]
zoe dsb o S5 Y euilad Sk 0 )5 Zige By,
(o @l b ileand mls alie 5 el 1O
olpod & oyl SHigigd 9 Syl il S uodazs
oRails (olpl SHigigd (owiie il (ol

VWA 5,0
[N Sernelius, BoE, Surface Modes in Physic ,Berlin, Wiley-
VCH, ¥« ).

avy

St S e oKssls N YAY oLo..{O YO LYY

- betore refining
- alar refining
L
55 .
¥ 5
g
r
E
3
36
.
»

™ T T T T T
460 48D SO0 S0 53 SA0 S0 &0 A0 &40 £80 80 YO

Alrm)

Yz aibols (giluaings 5l an g B3 JeS1 5 (st -V S
4,0 o U sl b 6992 55 gae Jsb sodgaome con 2

alobs gilwaing 5l am g J3 lacwls -V Jooxr
M slo e 4 bgyype glaY &z

Y oylels | iberime il B sl | ilednge slam culis
M) G M) >
Jol &Y V- #/aY VY- /AY
psd 4y SYIVE VRISV
Py &Y Ve£/aY VAV
el Y A A
o 4Y \-#/aY V#7770

L S Az g Coy Y

e b &S )5 oselie Y my gabls sl
FB lade 4 1) abeles JouS15 o)lg5 oo Canlies (g5l
u..\.s|)3| ‘51).1 0‘956" \) (_g)L.qd.....Q.; o u..ul)_e‘ 6‘4-"9-’
U sgly &S (Shge 5o ol plil 15 Sda b QUL
A0 e |y e Giebd Wb wdl ble (69,8 )9
a9 Silednd b3 e lp Ol oo g 285
ade @ Jos 0 K0 ole @ 0l sl |y g5l
Gedo Cules L Slasayy oBiole;] j0 d9>ge (slas
&b abre 9 o5 e By, slaul Loas
Vo Sl bl gl g digy Cwlbs (Sl
L aS oS dule ligS @ 1) O3 loaY Lolis (o


http://opsi.ir/article-1-853-en.html
http://www.tcpdf.org

