dN/dR

N1

G ear[k, 6, dn, N1, N2, e1, DO, D1, D2, al, a2, d];

I ntegrate[ N1/ al, {x, 0,d}] +I ntegrate[ (NLl/al+N2/a2), {x, d, al}
1+
I nt egrat e[ N2/ a2, {x, al, d+a2}]
dN1 (-al+a2+d) N2 (al -d) (a2N1+alN2)
+

+

al a2 al a2
Si npl i fy[ %
N1+N2

(I'ntegrate[ x*NLl/al, {x,0,d}] +I ntegrate[ x*(N1/al+N2/a2), {x,
d,al}] +
I nt egrat e[ x*N2/ a2, {x, al, d+a2}])/ (NL+N2)
2m | (-al?+(a2+d) ) N2 . (212-d%) (a2N1+all2)
2al 2a2 2alaz
N1 + N2

Si mpl i fy[ %
alNl+ (a2 +2d) N2

2 (N1 + N2)

(I'ntegrate[ x*x*NLl/al, {x, 0,d}] +I ntegrat e[ x*x*( N1/ al+N2/ a2)
,{x,d,al}]+
I nt egrat e[ x*x*N2/ a2, {x, al, d+a2}])/ (N1+N2)
Sm (-al3+(a2+d) 3) N2 . (213-d3) (a2N1+all2)

3al 3az2 3alaz
N1 + N2
Si mpl i fy[%
al’Nl+ (a2?+3a2d+3d%) N2
3 (N1 + N2)
al’> N1+ (a2? +3a2d + 3d%) N2 (alNL+ (a2+2d) N2)
3 (NL+ N2) Tl 2(N1+N2) )
(alN1l+ (a2+2d) N2)2 al®Nl+ (a2?+3a2d+3d%) N2
) 4 (NL+N2)2 " 3 (NL+N2)

Sinplify[%



1
12 (N1 +N2)2

4 (N1+N2) (al?Nl+ (a2?+3a2d+3d%) N2))
N2=5;N1=N2;a1=2;a2=a1;
Plot|
1

ST 1 w2
(-3 (alN1+ (a2+2d) N2) +
4 (N1+N2) (a1’ N1+ (a2® +3a2d+3d%) N2))],
{d, 0, 10}]

(-3 (alNl+ (a2+2d) N2)%+

2 4 5 : 10
-G aphi cs-
Clear[ N1, N2, al, a2,d];
al=D1xTan[@l]; a2 =D2* Tan[el- &] ;
d=LxTan[el] - (L+Dl) *xTan[el-6]; D1 =k *xDO0;
D2=D0-D1;

1

¥ [12 (N1 + N2)2
(-3 (al N1+ (a2+2d) N2)° +

4 (N1+N2) (a1’ N1+ (a2® +3a2d+3d%) N2))]
1

I
-'J'
2+/3 \ | (N1 +N2)2

(-3 (DO kN1 Tan[®l1] + N2 (- (DO- DO k) Tan[é - ©1] +
2 ((20+D0k) Tan[6 - ©1] + 20 Tan[0©1])))2 +
4 (N1+N2) (D0?k?N1 Tan[01]%+ N2
((DO- DO k)% Tan[§-©1]% -3 (DO - DO k) Tan[6 - 1]
((20+ DO k) Tan[s - ©1] + 20 Tan[®1]) +

3 ((20+DOk) Tan[s - ©1] + 20 Tan[@l])%))})



Clear[Nl, N2, al, a2, d, e1, 6, D1, D2, DO, L, k, dn] ;
al=DlxTan[el]; a2 =D2 Tan[0l- &] ;
d=LxTan[el] - (L+D1) *Tan[el-5];D1 =k *DO0;
D2=DO0-D1; N1=50+D1* (Sin[e1]) *2+Exp[-D1/2/Laml] ;
N2 = 50%D2x (Sin[@el - §]) *2 xExp[-D2/ 2/ Lam2 -D1 / Laml] ;
Laml = 3;Lam2=3;
1

Sart[ 12 (N1 + N2)2
(-3 (al N1+ (a2+2d) N2) +

4 (N1+N2) (a1’ N1+ (a2® +3a2d+3d%) N2))]

1 _D0k
. (\/”73 (50D0%e 60 K2 Sin[el]?Tan[el] +
23 Wi
D0k ,1 o,
50e 30 "6 PR po_pog

Sin[6-©1]% (- (DO-DOk) Tan[s - 01] +

2
2 ((DOk+ L) Tan[é - ©1] +LTan[®1]))j +

D0k .1 00k
4 (50@ 30 6 TR by pok) sin[s-e1]%+
DOk 2)

50D0e 60 kSin[®1] |

Dok
(50 D0%e 60 k>Sin[el]° Tan[el]?+

DOk .1 po.pok)

50e 30 6 (DO - DO k) Sin[6 - ©1]°
((DO-DOk)? Tan[6-©1]% -3 (DO - DO k) Tan[
5-©1] ((DOk+1L) Tan[6 -01] + LTan[e1]) +

3 ((D0k+ L) Tan[6 - ©1] +LTan[®1])2)})/

DOk ,1
(50@ 30 76 TR by pok) sin[s-e1]+

DOk 2
50D0e 60 kSin[@l]zj })



Clear[Nl, N2, al, a2, d, 1, 6, D1, D2, DO, L, k, dn] ;
al=Dl1+Tan[el]; a2 =D2x Tan[el- ] ;
d=LxTan[el] - (L+D1l) *xTan[el -6];D1l =k xDO0;
D2=DO0-D1; N1=50+D1* (Sin[e1]) *2+Exp[-D1/2/Laml] ;
N2 = 50%D2+ (Sin[el - 6]) ~2 * Exp[-D2/ 2/ Lam2 - D1 / Laml] ;
Laml = 3; Lam2 = 3;
et

1

(12 (N1 + N2)2
(-3(al N1+ (a2+2d) N2)? +
4 (N1+N2) (al® N1+ (a2® +3a2d+3d%) N2)) +

pad”~2/ 12)/(N1+N2)]



Dok
\/ .( {0.016875 N {-3 (50 D0’ e 6 k°Sin[el]°Tan[el] +
0

—

(DO - DO k)

12 (-(DO-DO k) Tan[é - ©1] +

Sin[6-061
2
2 ((DOk+ L) Tan[6 - ©1] +LTan[®1]))} +

-D0+D0 k
PR Do~ DO k) Sin[s- 0172+
50D0e 6 kSin[®1]2)

k50 p03e 6 k>Sin[e1]° Tan[e1]%+

DOk , 1
- = (-DO+D0 k
50e 3 6 PR po_pok) Sin[s - 0172

((DO-DOk)? Tan[&-©1]% -3 (DO - DO k) Tan[
5-©1] ((DOk+L) Tan[s -©1] + LTan[0l]) +
)

/

3 ((DOk+ L) Tan[6 - 01] +LTan[®l])2)J

~—

DOk |

1
{12 (50@7 25+ (-DO+DOKk)

(DO- DO k) Sin[6 - ©1]% +

DOk 2
50D0e 6 kSin[@lﬂ H/
DOk | 1

) ))
[50 e 3 6 N o pok) sin[s-e1]2+

50



Clear[Nl, N2, a1, a2, d, el1, 5, D1, D2, DO, L, k, dn, pad] ;
al=DlxTan[el]; a2 =D2* Tan[el- &];

d=LxTan[el] - (L+D1l) *xTan[el -6];D1 =k xD0;
D2=D0-D1; N1 =50%D1* (Sin[el]) *2xExp[-D1/2/Laml] ;
N2 = 50%D2 % (Sin[@el - 6]) *2 *xExp[-D2/ 2/ Lam2 -D1 / Laml] ;
Iaml = 3; Lam?2 = 3; L.=20-D0; k=0.5;6=0;,01=0.3;
L=20;pad =0.6;

Plot|
Sqrt|
T
(12 (N1 + N2)2

(-3 (al N1+ (a2+2d) N2) +
4 (N1+N2) (al® N1+ (a2®+3a2d+3d%) N2)) +

pad~2/ 12)/(N1+N2)]/(L+D0/2), {DO, 0, 10}]
0.016

0.014

0.012

0.008

0.006

-G aphi cs-
Clear[N1, N2, al, a2, d, 1, 6, D1, D2, DO, L, k, dn, pad];

al=D1xTan[@l]; a2 =D2x* Tan[el- 5] ;

d=LxTan[el] - (L+Dl) *xTan[el-6]; D1 =k *xDO0;
D2=D0-D1; N1 =50%D1x* (Sin[@el]) *2xExp[-D1/2/Laml] ;
N2 = 50%D2 % (Sin[el - 6]) *2 xExp[-D2/ 2/ Lam2 -D1 / Laml] ;
Laml = 30; Lam2 = 30; L=20-D0; k=0.5;6=0;01=0.3;
pad=0.6;

Plot|
Sart|
o
(12 (N1 + N2)2

(-3 (al N1+ (a2+2d) N2) +
4 (N1+N2) (al’ N1+ (a2’ +3a2d+3d%) N2)) +

pad~2/ 12)/(N1+N2)]/(L+D0/2), {DO, 0, 10}]



0.018

0.016

0.014

0.012

0.008

0.006

-G aphi cs-
Clear[N1, N2, al, a2, d, e1, 5§, D1, D2, DO, L, k, dn, pad];

al=D1xTan[el]; a2 =D2* Tan[el- &] ;

d=L+Tan[el] - (L+D1) «+Tan[el - 6] ; D1 =k +D0;
D2=D0-D1; N1 =50%D1* (Sin[@l]) “2xExp[-D1/2/Laml];
N2 = 50 +D2 % (Sin[@l - 6]) *2 *Exp[-D2/ 2 /Lam2 -D1 / Laml] ;
Laml = 30; Lam2 = 30; L=20-D0; k=0.5;01 =0.3;
pad=0.6;D0=4;

Plot[
Sqrt|
o
(12 (N1 + N2)2

(-3 (a1l N1+ (a2+2d) N2)% +
4 (N1+N2) (al’ N1+ (a2’ +3a2d+3d%) N2)) +

pad”2/ 12)/(N1+N2)]/(L+D0/2),
{6,0,0.06}]

0.0055
0.005

0.0045

0.01 0. 0.03 0.04 0.05 0.06

0.0035

-G aphi cs-



Clear[Nl, N2, a1, a2, d, el1, 5, D1, D2, DO, L, k, dn, pad] ;
6=dn/el; al =D1*Tan[el]; a2 =D2*Tan[el - 5] ;
d=LxTan[el] - (L+D1l) *xTan[el-6];D1l =k xDO0;
D2=D0-D1; N1=50%D1x (Sin[el]) *2xExp[-D1/2/Laml];
N2 = 50%D2x (Sin[el - §]) *2 xExp[-D2/ 2/ Lam2 -D1 / Laml] ;
Laml = 30; Lam2 = 30; L= 20-D0; k= 0.5;01 =0.3;
pad=0.6;D0=4;

Plot|
Sqrt|
o
|12 (N1 + N2)2

(-3 (al N1+ (a2+2d) N2) +
4 (N1+N2) (a1’ N1+ (a2® +3a2d+3d%) N2)) +

pad*2/ 12)/(N1+N2)]/(L+D0/2),
{dn, 0, 0.03}]

0.009
0.008
0.007
0.006
0.005
0.005—0.01 —0.015 0.02 0.025 0.03

-G aphi cs-



Clear[Nl, N2, a1, a2, d, el1, 5, D1, D2, DO, L, k, dn, pad] ;
6=dn/el; al =D1*Tan[el]; a2 =D2*Tan[el - 5] ;
d=LxTan[el] - (L+D1l) *xTan[el-6];D1l =k xDO0;
D2=D0-D1; N1=50%D1x (Sin[el]) *2xExp[-D1/2/Laml];
N2 = 50%D2x (Sin[el - §]) *2 xExp[-D2/ 2/ Lam2 -D1 / Laml] ;
Laml = 30; Lam2 = 30; L= 20-D0; €1=0.3; pad = 0.6;
DO=4;dn=0.01;

Plot|
Sqrt|
o
|12 (N1 + N2)2

(-3 (al N1+ (a2+2d) N2) +
4 (N1+N2) (a1’ N1+ (a2® +3a2d+3d%) N2)) +

pad*2/ 12)/(N1+N2)]/(L+D0/2),
{k, 0.4, 0.6}]

0.45 0.5 0.55 .6

0.0039
0.0038
0.0037

0.0036

0.0035

-G aphi cs-



Clear[Nl, N2, a1, a2, d, el1, 5, D1, D2, DO, L, k, dn, pad] ;
6=dn/el; al =D1*Tan[el]; a2 =D2*Tan[el - 5] ;
d=LxTan[el] - (L+D1) *Tan[el-6];D1 =k *DO0;
D2=D0-D1; N1=50%D1x (Sin[el]) *2xExp[-D1/2/Laml];
N2 = 50%D2x (Sin[el - §]) *2 xExp[-D2/ 2/ Lam2 -D1 / Laml] ;
Laml = 30; Lam2 = 30; L= 20-D0; €1=0.3; pad = 0.6;

DO=4;

Plot3D[
Sart|
o
|12 (N1 + N2)2

(-3 (al N1+ (a2+2d) N2) +
4 (N1+N2) (a1’ N1+ (a2® +3a2d+3d%) N2)) +

pad*2/ 12)/(N1+N2)]/(L+D0/2),
{dn, 0, 0.03}, {k, 0.4, 0.6} ]

0.01
0.008 LT T~

N\\.. Z=
0.006 | LA Kl 0.55
0.004 R

7> Vi
0 TN 0.5
0.01
0.45
0.03 0-4

-Sur f aceG aphi cs-



Clear[Nl, N2, al, a2, d, 1, 6, D1, D2, DO, L, k, dn, pad] ;
6=dn/el; al =D1*Tan[el]; a2 =D2*Tan[el - 5] ;
d=LxTan[el] - (L+D1l) *xTan[el-6];D1l =k xDO0;
D2=D0-D1; N1=50+D1# (Sin[e1]) ~*2+Exp[-D1/2/Laml] ;
N2 = 50 +D2 (Sin[el - 6]) 2 «+Exp[-D2/ 2/ Lam2 - D1 / Laml] ;
Laml = 30; Lam2 = 30; L= 20-D0; €1=0.3; pad = 0.6;
DO=4;
FindMinimum |
Sqrt|

1

|12 (N1 + N2)2
(-3 (al N1+ (a2+2d) N2) +
4 (N1+N2) (a1’ N1+ (a2® +3a2d+3d%) N2)) +

pad”2/ 12)/(N1+N2)] / @+D0/2), (en, 0.01y,

{k, 0.5}]
{0. 00348694, {dn-0. 00823044, k—0. 455113} }
Clear[Nl, N2, al, a2, d, o1, 6, D1, D2, DO, L, k, dn, pad] ;

6=dn/el;al =D1xTan[el]; a2 =D2xTan[el - 5] ;
d=LxTan[el] - (L+Dl) *xTan[el-6];D1 =k *xDO0;
D2=D0-D1; N1=50+«D1* (Sin[el]) *2+Exp[-D1/2/Laml] ;
N2 =50%D2x (Sin[@l - 6]) *2 xExp[-D2/ 2/ Lam2 -D1 / Laml] ;
Laml = 30; Lam2 = 30; L= 20-D0; ©1=0.3; pad = 0.6;

DO=4;

Plot3D|
Sqrt|
o
(12 (N1 + N2)2

(-3 (al N1+ (a2+2d) N2)% +
4 (N1+N2) (al’ N1+ (a2’ +3a2d+3d%) N2)) +

pad”2/ 12)/(N1+N2)]/(L+D0/2),
{dn, 0.005, 0.015}, {k, 0.4, 0.6}]



-Sur f aceG aphi cs-
Clear[Nl, N2, al, a2, d, el1, 6, D1, D2, DO, L, k, dn, pad] ;

6=dn/el;al =D1xTan[el]; a2 =D2*Tan[el - 5] ;
d=LxTan[el] - (L+D1) *xTan[el-6]; D1 =k xDO;
D2=D0-D1; N1=50%D1* (Sin[el]) *2+Exp[-D1/2/Laml] ;
N2 = 50%D2 % (Sin[€l - 6]) *2 *Exp[-D2/ 2/ Lam2 -D1 / Laml] ;
Laml = 30; Lam2 = 30; L= 20-D0; ©1=0.3; pad =0.6;
DO=4;dn=0.0082;

Plot|
Sart|
-
|12 (N1 + N2)2

(-3 (al N1+ (a2+2d) N2) +
4 (N1+N2) (a1’ N1+ (a2® +3a2d+3d%) N2)) +

pad*2/ 12)/(N1+NZ)]/(L+D0/2),
{k, 0.4, 0.6} ]

0.45 0.5 0.55 0.6
0.0039

0.0038

0.0037

0.0036

0.0035

-G aphi cs-



Clear[Nl, N2, a1, a2, d, el1, 5, D1, D2, DO, L, k, dn, pad] ;
6=dn/el; al =D1*Tan[el]; a2 =D2xTan[el - 5] ;
d=LxTan[el] - (L+D1l) *xTan[el-6];D1 =k xDO0;
D2=D0-D1; N1=50%D1x (Sin[el]) *2xExp[-D1/2/Laml];
N2 = 50%D2x (Sin[el - §]) *2 xExp[-D2/ 2/ Lam2 -D1 / Laml] ;
Laml = 30; Lam2 = 30; L= 20-D0; €1=0.3; pad = 0.6;
DO=4;k=0.455;

Plot|
Sqrt|
-
|12 (N1 + N2)2

(-3 (al N1+ (a2+2d) N2) +
4 (N1+N2) (a1’ N1+ (a2® +3a2d +3d%) N2)) +

pad*2/ 12)/(N1+N2)]/(L+D0/2),

{dn, 0.005, 0.011}]
0.00375

0.0037
0.00365

0.0036

0.0035

0.005 0.006 0.007 0.008— 0.009 0.011
-G aphi cs-




