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L 2222399%%%¢ 2 BEGIN PROGRA!
ele
clear all

fh = [0e-9:1e-9:500e-9];
d = 15e-9;
L = [650e-9];

MEA = 2;

FT ON = 0;
ETS = 1;
FT_ST = 4;
PLD = 200;
SHF = 0; '
NS = 1.2;

NF = 5;

KS = 0;

KF = 0.02;
STr= 0.01;
mERR = 1000;
Iter = 0;

if L == 450e-9
Ng™= 1.54+0L0247

Ns = 3.926+1.4041; <4
Nd = 2.169+0.20871i; iy
Na = 1; Air
Nh = 2.39+0.4321; 5 Bl Tim
if Mode == 1

PT2(1l) = 1028.6;

PT2(2) = 1516;

PT2(3)== 1942.85;

PT2(4) = 2246.965;

PT2 min(1l) = 742;

PTZ min(2) = 721;

PTZ2omimy8) = 733;
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PT2 max(3) = 2414;

PT2 max(4) = 2403;
elseif Mode == 2

PT2 (1) = 548.465;

PT2:(2) = 873.253¢

PT2(3) = 1300.223;

PT2(4) = 1708.532;

PT2 min(1l) = 582;

PT2 min(2) = 576;

PT2 min{(3) = 5553

PT2 min(4) = 516;

PT2 max ( = 2268;

i) =
PT2 max(2) = 2188;
PT2 max(3) = 2265;



elseif L ==

PT2 max(4)
elseif Mode ==
PT2{1)= 31
PR2(2) 58
PT2(3) = 87
PT2(4) = 11
PT2 min (1)
PT2 min(2)
PT2 min(3)
PT2 min(4)
PT2 max (1)
PT2 max(2)
PT2 max(3)
PT2 max(4)
end
550e-9
Ng = 1.51+0.011
Ns = 3.789+0.95
Nd 2.1699+0.1
Na = 1;
Nh = 2.354+0.36
if Mode == 1
PT2 (1) = 92
PT2 (2) = 12
PT2 (3) 16
4

1l
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Il
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PT2{1) 23
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I
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PT2 min(3) = 256;
PT2 mim(4) = 2507
PT2 max(1l) = 1578;
PT2 max(2) = 1569;
PT2 max(3) = 1598;
PT2 max(4) = 1596;

end

elseif L == 650e-9
Ng = 1.52;

Nsa#= 3. 711#0. 726145

Nd = 2.1631+0.09851;
Na = 1;
Nh = 2.289+0.3441i;
if Mode == 1
= 907.842;
= 1250.883;
= 1625.133;
= 1984.017;
1y = 327;
(2) = 689;
(3) = 710;
(4) = 699;
PT2 max(l) = 2639;
PT2 max(2) = 2542;
PT2 max(3) = 2643;
PT2 max(4) = 2640;
clseif Mode == 2
PT25.1 Y =598 .335:
PT2 (2) = B830,244;
PR2IMA8) = 1I8i=986;
PT2(4) = 1594.638;
P2 min(l) = 628;
PT2 mimi(2). ==599;
PTZ2 min(3) = 610;
PT2 min(4) = 592;
PT2 max(l). = 2725;
PT2 max(2) = 2637;
BT2 max(3) = 2728;
PT2 max(4) = 2735;
elseif Mode == 3
PT2(1) = 214.815;
PT2(2) = 391.986;
PT2(3) = 687.532;
PT2(4) "= 1026.384;
PT2 min(l) = 250;
PT2 min(2) = 246;
PT2 min(3) = 246;
PT2 min(4) = 234;
PT2 max(l) = 1971;
PT2 max(2) = 1952;
PT2 max(3) = 1981;
PT2 max(4) = 1980;
end
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DEFINE FILM TBICH E
1f Mode ==
fhm2 (1) = 19.79; : FH from m of ear point
fhm2 (29 =*413.6;

fhm2 (4) = 81.98;
TXT "Glass';
elseif Mode ==
T = le-9; = .51 Ehickoess
fhm2 (1) = 19.79;
fhm2 (2) = 43.6;
fhm2 (3) 61.99;
fhm2 (4) = 81.98;
TXT = "8Si dom”;
elseif Mode ==
T = 5e-9; = 851 fhickness
fhm2 (1) = 19.79;
fhm2 (2) = 43.6;
fhm2 (3) = 61.99;
fhm2 (4) = 81.98;
TXT = 'Sil 5om' ;

fhm2 (3) = 61.99;
(4

Il

ena
Nc = NS:ST:NF
fior Ke = KS i1ST::KEF
Iter = Iter+1;
nc = [complex (Nc,Kc),

1
Nh] ;

u l:length(nc)
for v = l:length(nc)
rco(u,v) = (nc(u)-nc(v))/(nc(u)+nc(v));
teo(uw) 2*nc(u)/ (nc(u)+nc(v));

end
end

Rdm = rco(1l,2);
Rdb = rco(2,3); : Be
for u = l:length(fh)
Bc(u) = (2*pi*fh(u)*nc(2))/L;

RC(u,1l) = (Rdm+Rdb* (exp (2*i*Bc(u)))) / (1+Rdm*Rdb* (exp (2*i*Bc(u)))) ;

ol wiialoll

AmpC(u,1l) = abs(RC(u,1))"2;
PhsC(u,1) = angle(RC(u,1l));
end

AmpC N = AmpC-min (AmpC) ;
m_CN = 2/max (AmpC_N) ;
AmpC N2 = AmpC_N.*m CN;




149

|
]

PT .= PT1;

PTymin =*PT1 rmin;

PT max = PT1 max;

fhm = fhml+SHF;

MTXT = "1st';
elseif MEA ==

PT#=_JBT 25

PT min = PT2 min;
PT max = PT2 max;
fhm = fhm2+SHF;
MEXT' = 2nd."
elseif MEA == 3

PT = EmSE

PT min = PT3,.min;

PT max = PT3 max;

fhm = fhm3+SHF;

MTXT = *3rd';
clself MERF==

acl = 0;

for fal l:length (fhml)
fhmd(al,1l) = fhml(al);
PTd(al,1l) = PT1l(al);

PTd min(al,l) = PT1 min(al);

PTd max(al,1l) = PT1 max(al);
end
cr a2 = length(fhml)+l:length(fhml)+length(fhm2)

acls="ael+l;

fhmd (a2,1) = fhm2 (acl);

PTd(a2,1) = PT2(acl);

PTd min(a2,1) = PT2 min(acl);

PTd max(a2,1l) = PT2 max(acl);
end

fhmdS = sort (fhmd) ;
for as = l:length(fhmd)
for as2 = l:length(fhmd)
if fhmdS(as) == fhmd(as2)
A index(as,l) = as2;

1

end
end

o (D

nd

De f s = - ecessaryv inpu

for Is = 1l:length (fhmd)
PT(Is; 1) = PId(A index(Is));
PT min(Is,1) = PTd min(A index(Is));
PT max(Is,1) = PTd max(A index(Is)):;
end
fhm = fhmdS+SHF;
MTXT =i WHLL "5
end
for m = l:length (fhm)
IP(m) = ((PT(m)—PT_min(m))/(PT_max(m)—PT_min(m)))*2;
if IP(m) < O
IP(m) = 0;
end
end
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if FT ON == {0
break, end

mI = 200;

for v = l:round(max(fhm))+1+5
Cf = @firly;
fERR(Cf,1) = abs(AmpC N2 (v)-IP(u));
if fERR(Cf,1)<mI
mI = fERR(Cf,1);
fhC = v-1;
end
end
FHE(CT Y= £hC; : Find the FH of each intensity w

intensitvy

tens

end
Sfhm size(Thmi(ETSTET STW) ;
SFHC = size(FHC):;
1f Sfhmi(1l,1) == SFHC(1,1)
FHC = FHC';
end
ERR(Iter,1) = Sum((fhm(FT_S:FT_ST)—FHC).“2);
if ERR(Iter)< mERR
mERR = ERR(Iter);
Nindex = Nc;
Kindex = Kc;
FHC2 = FHC;

Il

for v = l:length (np)
rcp(u,v) = (np(u)-np(v))/(np(u)+np(v));
tep (u; v) 2*np(u) / (np(u)+np(v)) ;

end

0]
- e
e
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for u = l:length(fh)
Bp{u) = (2*pi*fh(u)*np(2).)/L;
Rp(u,1l) = (Rdm+Rdb*(exp(2*i*Bp(u))))/(1+Rdm*Rdb*(exp(2*i*Bp(u))));
AmpP (u,1l) = abs(Rp(u,1))"2;
PhsP (u; 14
end

Il

angle (Rp(u,1));

AmpP-min
m_PN = 2/max (AmpP N);
AmpP N2 = AmpP N.*m PN;

if L == 450e-9

€Col = "B
Co2 = '"b*';
elseif L == 550e-9
Co = "g";
Col =1"gr';
elseif L == 650e-9
Co = "r"'p
Ce2 = “ratz
end
plot (fh(1:PLD).*10"9,AmpP N2 (1:PLD),Co, fhm, IP,Co2)
legend(['n = ',num2str(Nindex), ',k = ',num2str (Kindex)])

title(['Fitting of ',TXT,' disk with ',MTXT,' measurement data with
point ',num2str(FT S),' to 'ynum2str (FT_ST), 1)

ylabel ('Intensity ratio')

xlabel ('"FH(nm) ")

grid on

grid minor

end
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2.2 lilsunsuiiia Optimize sensitivity laan1siasuulasanavuizasdananuas

DLC

Adjust input
parameters Y
l Start find maximum
Y sensitivity loop

I :

Start of sensilivity

calculation loop

|

Thin film Store film thicknesses
calculation which give maximum
‘ sensitivity
S 1A = Sensitivity of Y

each film thickness

to mfile

; ,
e el G

gﬂﬁ 2.2 Flowchart 2a9luUsunyufl 2.2

/
Save all parameters&
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clé
clear all

= [0e-9:1e-9:400e-9];
[0e-9:0.5e-9:2e-9];
[45e-9:1e-9:65e-9];
T2 [2e-9:0.5e-9:4e-9];
d2 [15e-9:1e-9:35e-9)];
WL = [450e-9,550e-9,650e-9];

fh
T1
dl

It

I

Add layeri="sdus

MX = 0;
for iL = 1l:length(WL)
L = WL(iL);

cL
e

Il

cL#1; % belfine loopoanuanmber
0
== 450e-9
Ng = 1.54+0.021i;
Ns = 4.419+1.3281;
Nso = 1.465;
Nal = 1.78;
Nd = 2.169+0.20871i;
Na = 1;
Nh = 2.39+0.4321;
elseif == 550e-9
Ng d, Silkt-0 . 059
Ns 4.232+0 06341 ;
Nso = 1.459;
Nal = 1.77;
Nd = 2.1699+0.14161i;
Na 1.
Nh = 2.354+0.3631;
elseif L == 650e-9
Ng = 1.52;
Ns = 4.014+0.3091i;
Nso = 1.456;
Nal = 1.765;
= 2.16314+40.09851;
1;

o
ol

L

1

z 2z
n QO
([

Nh = 2.289+0.3441i;

end

if Add layer == 'S’

n = [Ng, Glas
Nso,
Nd,
Nso,
Nd,




Na,
Nh]; i
elseif Add layer
n = [Ng,
Nal,
Nd,
Nal,
Nd,
Na,
Nh] ; ,
elseif Add layer
n'=4[Ng,
Ns,
Nd,
Ns,
Nd,
Na,
Nh] ;
end

for u = l:length(n)
for w & Lilength (n)

r(u,v) = (n(u)-n(v))/(n(u)+n(v));
t(u,v) = 2*n(u)/(n(u)+n(v));
Shel d
end
o=
cd
for

(d1)

ength (T2)
1:1length(d2)
u = l:length(fh)

T1)
gth
sle

B(u) = (2*pi*fh(u)*n(6))/L; BET
rcl(u 1) = (Rdm+Rdb*(exp(2* *B( )))

Below

Y/(1+Ram db;(exp(é* *B(u)))

A(v,ly = (2*p1*d2(v)*n(5) AN
Rd.m—r(4 5), E
Rdb = rcl(u,1l1);

rc2(v,u) = (Rdm+Rdb*texp(2* *A(v 1)j))/(1+Rdm*Rdb*}éxp22*i*A(v,l))));
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G(w,1) = (2*p1*T2(w)*n(4))/L;
Rdm = r(3,4); which
Rdb = rc2(v,u); ; thich

rc3(w v, u)—(Rdm+Rdb*(exp(2* *G

e
g

)

,\xl-<
@

Ollxi3) = (2*p1*d1(x)*n(3))/L :
Rdm = r(2,3); : e
Rdb = rc3(w,v,u);
rcd (x,w,v,u)=

( dm+Rdb*(exp(2* Sl 57 i) ))/(1+Rdm*Rdb*(exp( *areix, 1Y) ) ),

- 7

AL = (2*pi*Tl(z )*n(
Rdm = r(1,2);
Rdb = rc4 (x,w,v,u); m wh refiect from bottom laver
Ee5(2,%X, Wy Vi)l = (Rdm+Rdb*(exp( 2 ¥ *AT,) W) /(1+Rdm*Rdb*(exp(2* *AL)));

Rmp (z, %, W, v, 1) = absi{red (z,X;Ww,v,u) ) 2%

Phs(z X,wW,v,u) = angle(rc5(z,x,w,v,u));

1f u == length(fh)
AmpN(z,x,w,v,:) = P 25X, WiV @)= min (Bmp(Z, %, W, e ) ) 2

mN = 2/max (AmpN(z,x,w,Vv,:));
AmpN2 (z,x,wW,Vv,:) = AmpN(z,x W, v,.).*mN;

o5 = ‘oSl

Slarrils= [1,10,20,30,40,50] ;

S arr2 = [2712422,32,42752]);

DS I = AmpNZ(z R Wi iy S arr2) AmpNZ(z 3, w,v,S arxrl);

C&r CEBL OXC = 8 LXOMm & : L Vaiu

S_I(cs cL) = sum(DS L)
if cL ==

Mt index(es,l) = z;
Mt index(cs,2) = x; =
Mt index(cs,3) = w;
Mt index(cs,4) = v;
end
end

AmpB = AmpN2;
S I1 =S (&, cl);
elseif cL ==

AmpG = AmpN2;
S I2 =S I(:,cL);
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elseif cL ==
AmpR = AmpN2;
S I3 = ST .ell);

S _JIRdf= Su NS 248 I3k

for xs = 1l:cs
if S_IA(xs) == max(S_IA)
MX = MX+1;
M index (MX) = xs;
end
end

for i = l:length(M index)
SO0 e = Mt _index (M index(i),1);

DLEL )= Mt index(M index (i), 2);
S102 i@ = Mt index (M index (i), 3);
DLE2@1) = Mt index (M index(i),4);
DLCIH (i) = cii(iBLCL CFYY*110°9;
SAOT LT i)y = ML (ST OGREL ) ) *11079
PLC2 T (1) = d2 (DEC2(i))*10°9;
SiO2_T(i) = T2(Si02(i))*10"9;

end
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for u = l:length(fh)
AmpBP(u,1) = AmpB(SiO1l,DLC1,Si02,DLC2,u);
AmpGP (u, 1) = AmpG(SiOl,DLC1,Si02,DLC2,u);
AmpRP (u, 1)

AmpR (Si0O1, DLC1, Si02,DLC2,u) ;

Ef{o)ia 1L = 1 length(WL)

L = WL(iL);
el. =Vch+l; : Define loop number
if L == 450e-9
Ng =, 1.54%0.024%
Ns = 4.419+1.328i;
Nso = 1.465;
Nal = 1.78;
Nd = 2.169+0.20871;
Na = 1;
Nh = 2.39+0.4321i;
elseif L == 550e-9

Ng = L.51+0:01i;
Ns = 4.23240.6341i;
Nso = 1.459;

Nal "= 2.7 7%

Nd = 2.1699+0.14161;

Na = 1;

Nh. = 2.3544+0,.3634d;
elseif == 650e-9

Ng = 1.52;

Ns = 4.014+0.309i;
Nso = 1.456;
Nal = 1.765;

Nd = 2.1631+0.09851;
Na = 1;
Nh = 2.289+0.3441i;

,V) = (ngiu) - v) )/ (ng )+ng(V))
v 2*ng(u)/ ng(u)+n o

Il

end

for u = l:length(fh)
Rdm = rg(1,2); ch
Rdb = rg(2,3); ¢ Bear hioh

Bg(u) = (2*pi*fh( u)*ng(2 )/L : r af >osite model
Rg(u,1) = (Rdm+Rdb*(exp(2* i*Bg(u ))))/(1+Rdm*Rdb*(exp(2* 1*Bg(a) y))s
¢ Light refiect from composite model
Ampg (u, 1) = abs(Rg(u L) g

Phsg(u,1l) = angle(Rg(u,1));

end

AmpgN = Ampg-min (Ampg) ;
mgN = 2/max (AmpgN) ;
AmpgN2 = AmpgN.*mgN;
if L == 450e-9
AMPG NB = AmpgN2;
elseif == 550e-9
AMPG NG = AmpgN2;



elseif L ==
AMPG_NR
end
end
if PLC ==
switch FX
case

', num2str (T _FX),
case

XTXT = 'DLC 1st layer';
¥TRE = DLC 2nd Jayer'®;
TTXT = [!Sensitivity: fixed.',Add layer,' lst'at
'ynum2str(T_FX),' nm and 2nd layer at ',num2str (T FX2),' nm'];
case '34°
FXI =t 3
FX2 = 4;
Fl = length(T1);
F2 = length(dl);
X = T1.*1079;
Y = dl.*10°9;
TF1l = T2.*10"9;
TE2 = d2.*10°9;
XTXT = [Add layer,' 1lst layer';
YTXT = 'DLC 1lst layer';
TTXT = ['Semsitivity: fixed ',;Add layer,' 1lst at
",num2str(T_FX),' nm and lst DLC layer at ',num2str(T FX2),' nm'];
end
sT FX = num2str(T_FX);
£sT EX = findstr(sT FX, "."});

sT FX2 = num2
fsT FX2 =
if £sT_FX > 0

650e-9
= AmpgN2;

1241
FX1 =2;
FX2 = 4;
F1 = length(T1);
F2 = length(T2);
X = T1:.*1029;
Y = T2.*1079;
TEL = dl:*10%9;
TEZ2 = d2.*10°9;

XTXT = [Add layer,' 1st layer'];

YTXT = [Add layer,' 2nd layer'];

TTXT = ['Sensitivity: fixed DLC 1st at

" nm and 2nd layer at ',num2str(T FX2),'
113l

FX1 = 1;

BX2 = 3;

F1 = length(dl);

F2 = length(d2);

X =dl. *10"9;

Y = d20E1i040
TF1l = T1.*10"9;
TE2 = P25 10°9;

str(T FX2);

findstr{sT FX2,".%);

T FX = T_FX*100;
TFl = TF1.*100;
Plusl = 1;

end

if £sT BFX2 > 0
T EX2 = T FX2*100;
TE2 = TE2.*100;
Plus2 = 1;

end

for 1 = l:length(TF1)

nm'];

159
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if round(T FX) == round(TF1l(i))
TE L = &;
end
end
for i = 1l:length(TF2)
if round(T_FX2) =
TE L2 = i;
end
end
if Plusl == 1;
T EXd=4iT FX/1003
TF1 = TF1./100;
end
if Plus2 == 1;
T FX2 = T FX2/100;
TE2 = TF2./100;

= round (TF2 (i))

end
ck = 0;
for 1i"=0l3es
if Mt!indexi{d, FX1) == TF I, && Mt index (i;EX2)i == TE 12
ck = ck+l; : ¥
T indexi(ck 1) = ij
end
end
ck2 = 0;
for 1 = MRl
for j = L:F2
ck2 = ck2+1;
S _IAT(i,j) = S_IA(T_index(ck2));
end
end

S _TRES= ((S_IA—O.6013)./0.6013).*100;
S IAT ((S_IAT-O.6013)./0.6013).*100;

Il

for i eIl
for j = 1:F2
1f & INT(i,77%00
S IAT(i,j) = 0;

Il

end
end
end

for i = 1:F1
for j = 1:F2
i¥ 5 IATL, i max (max (S_IAT))
XM = X (i)
YM = Y(3):
end
end
end
contourf(X,Y,S_IAT',ZO)
colorbar
grid minor
title (TTXT)
xlabel (XTXT)
ylabel(YTXT)
hold on
plot (XM, YM, '~ o
mo','LineWidth‘,Z,'MarkerEdgeColor',‘w','MarkerFaceColor',‘b , 'marker

size',6);



161

text (XM, YM-((Y(2)-Y(1))), ['\fontsize{13}\bf\color{white} S =

',num2str(max(max(S_IAT))),' at (',num2str(XM),',',num2str(YM),"')'])
hold on

end
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2.4 Tusunsuiia Fitting aandauadsfilaannsiatfianiananmzasilas uaz

@10k Sensitivity 711031 NAIANBINK

START

Y
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measurement data

;

Set mERR = 1000

'

Start of Thin film calculation loop |- -

Sensitivity

calculation

Y

|
SERR = | Calculation - Measurement | No
Plot
Yes Y
o

If SERR < mERR If di2 = max di2

mERR = SERR
dindex = d
Tindex =1
dindex2 = d2
Tindex2 = 12

3U7 2.4 Flowchart aasldsuniun 2.4
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clec
clear all
3 : 3 = INPUT EJ
fh = [0e-9:1e-9:500e-9];
WL = [450e-9, 550e-9, 650e-9];

Mode = 1;

FT ON = 1;
ET 18 = 1%
FT ST = 4;

PLD = 100;
SHF = 0; i
DS1 = [60,80];

DS2 = [21,29];
SS1 [ 0% Bdsm2iis
8§S2d=. [2.5,8.5]7

SD = 13
= =00

MEA = 1;
882 = [1,1];

fhml (1) = 18.94;
fhml (2) = 44.6;

fhml (3) = 63;
fhml(4) = 83.2;
elseif Mode == 2
MEA = 2;
fhm2 (1) = 16.09;
fhm2 (2) = 42.2;
fhm2 (3) = 60.6;
fhm2 (4) = 80.54;

end

1000;
Iter = 0;
for di2 = BS2{1):8D:DS2 (2)
forili2 = S82 (1) +ST: 882 (2)
for di = DS1{1):8D:DSt.(2)
for Ti = 881 (1) :ST:SS1 (2)

mERR

d = di*le—9;
T = Ti*le-9;
if Mode ==

d2 = 0;



T2 = 0Q;
else
d2 = di2*1le-9;
T2"= Ti2®lke=9;
end
Iter = Iter+l;
for LC = 1l:length (WL)
L = WL(LC) ;
if L == 450e-9
Ng = 1.54+0.021;

Ns = 4.419+1.3281;

Nd = 2.169+0.20871;

Na = 1;

Nh = 2.39+0.4321;

if Mode == 1
PTANE):. = 5241182
PR1{(2) =+763:879;
PT1(3) = 881.348;
PT1(4) = 949.955;
P 1y (JWF = 22.3%
PT1 min(2) = 226.4;
PTama o (3)="213 ;
PT1 min(4) = 212.4;
PT1 max(l) = 961.6;
PT1 max(2) = 949;
PT1 max(3) = 963.8;
PT1l max(4) = 978.6;

elseif Mode == 2
PT2"is) "= 9. 3137
PT2(2) =2978.59;
PT2(3) = 1102.848;
PT2(4) = 1140.988;
PT2 min(l) = 298.6;
PT2 min(2) = 302.4;
PT2 min(3) = 289.8;
PT2 min(4) = 287.4;
PTZ2 maxi(1) = 1152.8;
PT2 max(2) = 1131.4;
PT2 max(3) = 1174.8;
PT2 max(4) = 1160.6;

end

elseif L == 550e-9

Ng = 1.51+0.011;

Ns = 4.232+0.6341i;

Nd = 2.1699+0.14161;

Na = 1;

Nh = 2.354+0.3631;

if Mode == 1
PT1 (1) = 530.599;
PT1(2) = 850;
PT1{3) = 1058.223:
PTLi(4) = 1221 .336;
PTl min(l) = 298.4;
BEL min(2) = 283.2;
PT1 min(3) = 280.8;
PT1 min(4) = 271;



end

els

PT1 max(1)
PT1 max(2)
PT1 max(3)
PT1 max(4)
eif Mode ==

It

2

1Laiah o
1378.4;
13178265
1387.6;

PT2(1) = 879.494;

PT2402)
PT.20(:3)
PT2 (4)

I

1350.186;
= 1672.807;
1901.. 92853

els

PT2 min(1)
PT2 min(2)
PT2 min(3)
PT2 min(4)

PT2 max(1)
PT2 max(2)
PT2 max(3)
PT2 max(4)

L == 650e-9
= 1.52;

Il

Il

It

= 2083;

434.6;
428.8;
406;

398.8;

2069;
2090;
2086.8;

= 4.014+0.3091i;
=12.1681+0.09851 ;

= 2.289+0.3441i;

Mode == 1

eif Mode ==

1) *=.540.167 3
2) = 947.603;
3Y=.1262.077;
4) = 1532.146;

= 364;

= 1961.

338.6;
330.2%
Silles

+ No

1979 «
1971 .
1980.

~

~e

PT2(1l) = 970.224;
PT2(2) = 1629.896;

Il

PT2 (3)
PT2 (4)
PT2 min(1)
PT2 min(2)
PT2 min(3)
PT2 min (4)

end

PT2 max (1)
PT2 max(2)
PT2 max(3)
PT2 max(4)

="3188.

2133.666;
=02550.377;

572.
559,
517.
508.

. “e

QO 0 o
~ :
it

6
3179.4
3206.6;
3200.6

SN O
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Na,
Nh] ;
for u = 1l:length(n)
for v = 1l:1length(n)
r(u,v) = (n(u)-n(v))/(n(u)+n(v));
tilusv) 2*n(u)/(n(u)+n(v));

‘xAA_L'

for u = 1: length(fh)

Rdm = r(5,6); 1 which
Rdb = r(6,7); =
B = (2*pi*fhi(u)*n(6))/L; =
rcl (ap 1) = (Rdm+Rdb*(exp(2* B

))/(

1+Rdm*Rdb*(exp(2*i*B)));

)

(2*pi*d2+*n(5)) /L
r(4,5);
Rdb E=CL: (U 1 ) i rlegct 1Irom bottom layer
we2 (a; ) (Rdm+Rdb*(exp 2* *A)))/(l+Rdm*Rdb*(eXp(2*i*A)));

[

G = (2*p1*T2*

Rdm = r(3,4);

re2 (a; 195 ‘ refl
rc3(u 1)—(Rdm+Rdb*(exp(2* *G)))/

2
o
1

:“I
4+
i
*
D
Q =
o
*5,
?E
b
‘0
'E
,(.
>(-
O

0 =*Eé*pi*d*n(3))/L
=r(2,3);
rc3(u 1%

o
&

laver

*1i*@) ) )5
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Q0 = (2*pi*T*n(2).)/%
Rdm = r(1,2);

Rdb = rc4(u,l); 17 B i 3 }
rc5(u, 1l)=(Rdm+Rdb* (exp (2*i *Q)))/(l+Rdm*Rdb*(exp(2* 1%Q))
Amp(u,l) = abs(rc5(u,1))"2;

Phs(u,1l) = angle(rc5(u,1l));

AmpN = Amp min Amp),
mN = 2/max (AmpN) ;
AmpC N2 = AmpN *mN;

n PT1 min;
PT max = PT1 max;
fhm = fhml+SHF;

MTXT = Viistl;
elseif MEA ==

Bl P12

PT.min = PT2 mimn;

PT max = PT2 max;

fhm = fhm2+SHF;

MTXT "= "“2pd’;
elseif MEA ==

acl = 0;

for al = 1l:1length(fhml)
fhmd(al,1l) = fhml(al);
PTd(al,1l) = PT1(al);
PTd min(al, 1) = PTl min(al);
PTd max(al,1l) = PT1 max(al);

+h D
& )
Q

O

R

a2 = length(fhml)+1:1length(fhml)+length (fhm2)
acl = acl+l;

fhmd(a2,1) = fhm2(acl);

PTd(a2,1) = PT2(acl);

PTd mini(a2,1) = PT2 min (aclj;

PTd max(a2,1) = PT2 max(acl);

fhmdS = sort (fhmd) ;
for as = l:length(fhmd)
for as2 = l:length(fhmd)
if fhmdS (as) == fhmd(as2)
A index(as,1l) = as2;

end
end
end

Ne daikd g £

for Is = 1 length(fhmd)
PT(Ts, 1) = PTA{A 1ndex (T3))5
PT min(Is,1) = PTd min(A index(Is));
PT max(Is,1) = PTd max(A index(Is));
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end
fhm = fhmdS+SHF;
MTXT = 'ALL';

end
for m = l:length(fhm)

I = ((PT(m)-PT min(m))/(PT max(m)-PT min(m)))*2;
m) < O

Ct = 0;

Por n SNELES : FTRST
RN NETH T 5
mI = 200;
for v = l:round(max (fhm))+1+5
GE = Ccft+lw

EERR(CE, 1) = abs(AmpC N2(v)-IP(u));
1f "EBRR(CE, 1 ) <ml

mI = fERR(CE,1);

£he =sv—1;

and

FHC(CT) = fhC; Find the FH of each

end
Sfhm = size(fhm(FT S:FT ST));
SFHC = size(FHC);
if SsEhm(le,d) ~=' SEHC (@) 1)

FHC = FHC';
end
ERR = sum(
if LC == 1

elseif LC ==
ERR2 = ERR;
ng = n;
IPG = 1IP;
elseif LC ==
ERR3 = ERR;
nr = nj;
IPR = IP;

end

end
SERR = ERR1+ERR2+ERR3;
if SERR< mERR
mERR = SERR;
Tindex = T;
dindex d;
Tindex2 = T2;
dindex2 = d2;
FHC2 = FHC;



end

end
1f ET ON ==gi

for u = l:length(n)
for v = l:length(n)
r(u,v) = (n(u)-n(v))/(n(u)+n(v));
t (u, v) = 2*ni{w)/ (ni(u)itniv));

.iér u = l:length(fh)
T (55 6) :
(6 1)

B = (2*p1*d1ndex2*n(5))/L;
Rdm = r(4,5); ’
Rdb = rcl(u,l); e whi g :

rc2(u,1) = (Rdm+Rdb*(eXp(2* *A) )/(l+Rdm*Rdb*(exp(2* *A)))

(2*p1*T1ndex2*n(4))/L'
= ri(354) ;
re2ia, 1) ;

Rdb <h
re3({u;1l) = (Rdm+Rdb*(exp(2* *G

169
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0 = (2*pi*dindex*n(3))/L; z
Rdm = r(2,3); ¢ Beam whic
Rdb = re3iwm, 1)
rc4 (u,1l) = (Rdm+Rdb*

=
L

T m yer
+Rdm*Rdb* (exp (2*i*0))) ;

(exp (2%1*0))) /(1

= (2*pi*Tindex*n(2))/L;
Rdm = r(1,2); ‘
Rdb reditd, 1)% Be which reflect from be
rc5(u,1l) = (Rdm+Rdb* (exp(2*i*Q)))/ (1+Rdm*Rdb*
Amp (u,l) = abs(rc5(u,1))"2;
Phs (u,1) = angle(rc5(u,1));
end

AmpN = Amp-min (Amp) ;
mN = 2/max (AmpN) ;
AmpP N2 = AmpN.*mN;
if L == 450e-9
Ch =" 7
Cb2 = fMp*l;
AMPP NB = AmpP_N2;

~]seif L == 550e-9
Cg = 'g';
Cgz = 'g¥i;
AMPP_NG = AmpP N2;
elseif L == 650e-9
Ce = *&';
Cr = Tl
AMPP NR = AmpP_ N2;
end
end
if SC == 20

s arrl = [1,10,;20];

S arx2 = [2;12;22];

GSEN = 0.1929;
elseif SC == 50

S arrl = [1,10,20;30,40,50];

S arr?2 = [2;12;22,;32;42;52];

GSEN = 0.6013;
end
SB = sum(abs (AMPP NB(S arr2)-AMPP NB(S arrl)));
SG = sum(abs (AMPP NG(S arr2)-AMPP NG(S arrl)));
SR sum (abs (AMPP NR(S arr2)-AMPP NR(S arrl)));
SEN = SB+SG+SR;
SENP = ((SEN-GSEN) /GSEN) *100;
fh = fh.*1079;
plot(fh(l:PLD),AMPP_NB(l:PLD),Cb,fhm,IPB,CbZ,iﬂ](l:PLD),AMPP_NG(l:PLD)
,Cg,fhm,IPG,CgZ,fh(l:PLD),AMPP_NR(I:PLD),Cr,fhm,IPR,CrZ)
if Mode ==

Il
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legend(['DLC = ',num2str(dindex*1079),' nm ' ,'Si =
', num2str (Tindex*1079),' nm'])
elseif Mode ==

legend([*BLCl = ", num2str (dindex*1049), ' nm, v ,"Sil =
', num2str (Tindex*1079),' nm, DLC2 = ',num2str(dindex2*1079),' nm, Si2
= ‘nam2steil'Tindex2 %1 029" nm "]

end
ylabel ("Normalized intensity')
xlabel ('FH (nm) ")

end
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