SCRIPT PEMOGRAMAN
Hasil Energi

clc;
clear;
syms E;
Mo=1;
A=54;diubah dari 48-55
r=1.25;
R=1.25*A^(1/3);
a=0.65;
Vo=10;
w=R./a;
for n=0:5
[bookmark: _GoBack]L=5;diubah dr 0-5
Laksen=L.*(L+1);
D0=1-(4./w)+(12./w^2);
D=8./w;
D2=48./w^2;
P=1./a^2;
Q=a^(2).*(((-Laksen)./R^(2).*D)+(Vo.*(E+Mo)));
F=1-sqrt(1+(4.*a^(2).*Laksen.*D2./R^(2)));
S=(n+((1-F)./2)./2);
T=2.*S;
H=Laksen.*D0./R^2;
D=vpasolve((E.^2)-(Mo.^2)==((P.*((Q./T)+(S./2))^(2)+(H))));
disp(D)
disp(n)
end
Grafik Hasil Energi
clc;
clear;
syms E;
Mo=1;
for A=48:2:54;
r=1.25*10^(-15);
R=1.25*(10^(-15))*A^(1/3);
a=0.65*10^(-15);
Vo=-53;
w=R./a;
n=2; diubah dr 2-5
L=2:2:10;
Laksen=L.*(L+1);
D0=1-(4./w)+(12./w^2);
D=8./w;
D2=48./w^2;
P=1./a^2;
Q=a^(2).*(((-Laksen)./R^(2).*D)+(Vo.*(E+Mo)));
F=1-sqrt(1+(4.*a^(2).*Laksen.*D2./R^(2)));
S=(n+((1-F)./2)./2);
T=2.*S;
H=Laksen.*D0./R^2;
E=vpasolve(sqrt(P.*((Q./T)+(S./2))^(2)+(H+Mo^(2))));
disp(E_in_MeV)
end

Fungsi  Gelombang
Untuk n=1
clc;
clear;
Mo=1;
A1=48;
A2=51;
A3=52;
A4=54;
x=0.1;
r=0:(x/100):x;
a=0.65;

V01=40.5+(0.13*A1);
V02=40.5+(0.13*A2);
V03=40.5+(0.13*A3);
V04=40.5+(0.13*A4); 
E1=-1.161877;
E2=-1.161558;
E3=-1.161263;
E4=-1.160990;
R1=r.*(A1.^(1./3));
R2=r.*(A2.^(1./3));
R3=r.*(A3.^(1./3));
R4=r.*(A4.^(1./3));
z1=1./(1+(exp((r-R1)./a)));
z2=1./(1+(exp((r-R2)./a)));
z3=1./(1+(exp((r-R3)./a)));
z4=1./(1+(exp((r-R4)./a)));
L=1;
gamma=L.*(L+1);
n=1;
Q=0.005;   
w1=R1./a;
w2=R2./a;
w3=R3./a;
w4=R4./a;
D_01=1-(4./w1)+(12./w1.^2);
D_02=1-(4./w2)+(12./w2.^2);
D_03=1-(4./w3)+(12./w3.^2);
D_04=1-(4./w4)+(12./w4.^2);
D_11=(8./w1)-(48./w1.^2);
D_12=(8./w2)-(48./w2.^2);
D_13=(8./w3)-(48./w3.^2);
D_14=(8./w4)-(48./w4.^2);
D_21=48./w1.^2;
D_22=48./w2.^2;
D_23=48./w3.^2;
D_24=48./w4.^2;

O1=(E1.^2-Mo.^2)-2.*Q.*(E1.^2-Mo.^2).^(2);
O2=(E2.^2-Mo.^2)-2.*Q.*(E2.^2-Mo.^2).^(2);
O3=(E3.^2-Mo.^2)-2.*Q.*(E3.^2-Mo.^2).^(2);
O4=(E4.^2-Mo.^2)-2.*Q.*(E4.^2-Mo.^2).^(2);
K1=V01.*(-(E1+Mo)+4.*Q.*(E1.^2-Mo.^2).*(E1+Mo));
K2=V02.*(-(E2+Mo)+4.*Q.*(E2.^2-Mo.^2).*(E2+Mo));
K3=V03.*(-(E3+Mo)+4.*Q.*(E3.^2-Mo.^2).*(E3+Mo));
K4=V04.*(-(E4+Mo)+4.*Q.*(E4.^2-Mo.^2).*(E4+Mo));
v1=2.*Q.*V01.^2.*(E1+Mo).^(2);
v2=2.*Q.*V02.^2.*(E2+Mo).^(2);
v3=2.*Q.*V03.^2.*(E3+Mo).^(2);
v4=2.*Q.*V04.^2.*(E4+Mo).^(2);

m_1=a.^(2).*(v1+gamma.*D_21./R1.^2);
m_2=a.^(2).*(v2+gamma.*D_22./R2.^2);
m_3=a.^(2).*(v3+gamma.*D_23./R3.^2);
m_4=a.^(2).*(v4+gamma.*D_24./R4.^2);
B_1=a.^(2).*(-K1-gamma.*D_11./R1.^2);
B_2=a.^(2).*(-K2-gamma.*D_12./R2.^2);
B_3=a.^(2).*(-K3-gamma.*D_13./R3.^2);
B_4=a.^(2).*(-K4-gamma.*D_14./R4.^2);
C_1=a.^(2).*(O1-gamma.*D_01./R1.^2);
C_2=a.^(2).*(O2-gamma.*D_02./R2.^2);
C_3=a.^(2).*(O3-gamma.*D_03./R3.^2);
C_4=a.^(2).*(O4-gamma.*D_04./R4.^2);

x1=sqrt(C_1);
x2=sqrt(C_2);
x3=sqrt(C_3);
x4=sqrt(C_4);
y1=sqrt(C_1-B_1+m_1);
y2=sqrt(C_2-B_2+m_2);
y3=sqrt(C_3-B_3+m_3);
y4=sqrt(C_4-B_4+m_4);

P1=z1.^(sqrt(x1)).*(1-z1).^(y1).*(1+(-n).*(2.*x1+2.*y1+1+n)./(1+2.*x1).*z1);
P2=z2.^(sqrt(x2)).*(1-z2).^(y2).*(1+(-n).*(2.*x2+2.*y2+1+n)./(1+2.*x2).*z2);
P3=z3.^(sqrt(x3)).*(1-z3).^(y3).*(1+(-n).*(2.*x3+2.*y3+1+n)./(1+2.*x3).*z3);
P4=z4.^(sqrt(x4)).*(1-z4).^(y4).*(1+(-n).*(2.*x4+2.*y4+1+n)./(1+2.*x4).*z4);
plot(r,P1,'-r',r,P2,'-.g',r,P3,':k',r,P4,'--b','Linewidth',2);

figure(1)
xlabel('r');
ylabel('P');
legend('A=48','A=51','A=52','A=54',2);
hold on

Untuk n=2
clc;
clear;
Mo=1;
A1=48;
A2=51;
A3=52;
A4=54;
x=0.1;
r=0:(x/100):x;
a=0.65;

V01=40.5+(0.13*A1);
V02=40.5+(0.13*A2);
V03=40.5+(0.13*A3);
V04=40.5+(0.13*A4); 
E1=-1.473512;
E2=-1.473084;
E3=-1.472691;
E4=-1.472326;
R1=r.*(A1.^(1./3));
R2=r.*(A2.^(1./3));
R3=r.*(A3.^(1./3));
R4=r.*(A4.^(1./3));
z1=1./(1+(exp((r-R1)./a)));
z2=1./(1+(exp((r-R2)./a)));
z3=1./(1+(exp((r-R3)./a)));
z4=1./(1+(exp((r-R4)./a)));

L=1;
gamma=L.*(L+1);
n=2;
Q=0.005;

w1=R1./a;
w2=R2./a;
w3=R3./a;
w4=R4./a;
D_01=1-(4./w1)+(12./w1.^2);
D_02=1-(4./w2)+(12./w2.^2);
D_03=1-(4./w3)+(12./w3.^2);
D_04=1-(4./w4)+(12./w4.^2);
D_11=(8./w1)-(48./w1.^2);
D_12=(8./w2)-(48./w2.^2);
D_13=(8./w3)-(48./w3.^2);
D_14=(8./w4)-(48./w4.^2);
D_21=48./w1.^2;
D_22=48./w2.^2;
D_23=48./w3.^2;
D_24=48./w4.^2;

O1=(E1.^2-Mo.^2)-2.*Q.*(E1.^2-Mo.^2).^(2);
O2=(E2.^2-Mo.^2)-2.*Q.*(E2.^2-Mo.^2).^(2);
O3=(E3.^2-Mo.^2)-2.*Q.*(E3.^2-Mo.^2).^(2);
O4=(E4.^2-Mo.^2)-2.*Q.*(E4.^2-Mo.^2).^(2);
K1=V01.*(-(E1+Mo)+4.*Q.*(E1.^2-Mo.^2).*(E1+Mo));
K2=V02.*(-(E2+Mo)+4.*Q.*(E2.^2-Mo.^2).*(E2+Mo));
K3=V03.*(-(E3+Mo)+4.*Q.*(E3.^2-Mo.^2).*(E3+Mo));
K4=V04.*(-(E4+Mo)+4.*Q.*(E4.^2-Mo.^2).*(E4+Mo));
v1=2.*Q.*V01.^2.*(E1+Mo).^(2);
v2=2.*Q.*V02.^2.*(E2+Mo).^(2);
v3=2.*Q.*V03.^2.*(E3+Mo).^(2);
v4=2.*Q.*V04.^2.*(E4+Mo).^(2);

m_1=a.^(2).*(v1+gamma.*D_21./R1.^2);
m_2=a.^(2).*(v2+gamma.*D_22./R2.^2);
m_3=a.^(2).*(v3+gamma.*D_23./R3.^2);
m_4=a.^(2).*(v4+gamma.*D_24./R4.^2);
B_1=a.^(2).*(-K1-gamma.*D_11./R1.^2);
B_2=a.^(2).*(-K2-gamma.*D_12./R2.^2);
B_3=a.^(2).*(-K3-gamma.*D_13./R3.^2);
B_4=a.^(2).*(-K4-gamma.*D_14./R4.^2);
C_1=a.^(2).*(O1-gamma.*D_01./R1.^2);
C_2=a.^(2).*(O2-gamma.*D_02./R2.^2);
C_3=a.^(2).*(O3-gamma.*D_03./R3.^2);
C_4=a.^(2).*(O4-gamma.*D_04./R4.^2);

x1=sqrt(C_1);
x2=sqrt(C_2);
x3=sqrt(C_3);
x4=sqrt(C_4);
y1=sqrt(C_1-B_1+m_1);
y2=sqrt(C_2-B_2+m_2);
y3=sqrt(C_3-B_3+m_3);
y4=sqrt(C_4-B_4+m_4);

P1=z1.^(sqrt(x1)).*(1-z1).^(y1).*(1+(-n).*(2.*x1+2.*y1+1+n)./(1+2.*x1).*z1+(-n).*(-n+1).*(2.*x1+2.*y1+1+n).*(2.*x1+2.*y1+2+n)./(1+2.*x1).*(2+2.*x1).*z1.^2./4);

P2=z2.^(sqrt(x2)).*(1-z2).^(y2).*(1+(-n).*(2.*x2+2.*y2+1+n)./(1+2.*x2).*z2+(-n).*(-n+1).*(2.*x2+2.*y2+1+n).*(2.*x2+2.*y2+2+n)./(1+2.*x2).*(2+2.*x2).*z2.^2./4);

P3=z3.^(sqrt(x3)).*(1-z3).^(y3).*(1+(-n).*(2.*x3+2.*y3+1+n)./(1+2.*x3).*z3+(-n).*(-n+1).*(2.*x3+2.*y3+1+n).*(2.*x3+2.*y3+2+n)./(1+2.*x3).*(2+2.*x3).*z3.^2./4);

P4=z4.^(sqrt(x4)).*(1-z4).^(y4).*(1+(-n).*(2.*x4+2.*y4+1+n)./(1+2.*x4).*z4+(-n).*(-n+1).*(2.*x4+2.*y4+1+n).*(2.*x4+2.*y4+2+n)./(1+2.*x4).*(2+2.*x4).*z4.^2./4);

plot(r,P1,'-r',r,P2,'-.g',r,P3,':k',r,P4,'--b','Linewidth',2);
figure(1)
xlabel('r');
ylabel('P');
legend('A=48','A=51','A=52','A=54',2);
hold on

Untuk n=3
clc;
clear;
Mo=1;
A1=48;
A2=51;
A3=52;
A4=54;
x=0.1;
r=0:(x/100):x;
a=0.65;

E1=-1.906399;
E2=-1.905891;
E3=-1.905423;
E4=--1.904992;
R1=r.*(A1.^(1./3));
R2=r.*(A2.^(1./3));
R3=r.*(A3.^(1./3));
R4=r.*(A4.^(1./3));
V01=40.5+(0.13*A1);
V02=40.5+(0.13*A2);
V03=40.5+(0.13*A3);
V04=40.5+(0.13*A4);

z1=1./(1+(exp((r-R1)./a)));
z2=1./(1+(exp((r-R2)./a)));
z3=1./(1+(exp((r-R3)./a)));
z4=1./(1+(exp((r-R4)./a)));

L=1;
gamma=L.*(L+1);
n=3;
Q=0.005;

w1=R1./a;
w2=R2./a;
w3=R3./a;
w4=R4./a;
D01=1-(4./w1)+(12./w1.^2);
D02=1-(4./w2)+(12./w2.^2);
D03=1-(4./w3)+(12./w3.^2);
D04=1-(4./w4)+(12./w4.^2);
D11=(8./w1)-(48./w1.^2);
D12=(8./w2)-(48./w2.^2);
D13=(8./w3)-(48./w3.^2);
D14=(8./w4)-(48./w4.^2);
D21=48./w1.^2;
D22=48./w2.^2;
D23=48./w3.^2;
D24=48./w4.^2;


O1=(E1.^2-Mo.^2)-2.*Q.*(E1.^2-Mo.^2).^(2);
O2=(E2.^2-Mo.^2)-2.*Q.*(E2.^2-Mo.^2).^(2);
O3=(E3.^2-Mo.^2)-2.*Q.*(E3.^2-Mo.^2).^(2);
O4=(E4.^2-Mo.^2)-2.*Q.*(E4.^2-Mo.^2).^(2);
K1=V01.*(-(E1+Mo)+4.*Q.*(E1.^2-Mo.^2).*(E1+Mo));
K2=V02.*(-(E2+Mo)+4.*Q.*(E2.^2-Mo.^2).*(E2+Mo));
K3=V03.*(-(E3+Mo)+4.*Q.*(E3.^2-Mo.^2).*(E3+Mo));
K4=V04.*(-(E4+Mo)+4.*Q.*(E4.^2-Mo.^2).*(E4+Mo));
v1=2.*Q.*V01.^2.*(E1+Mo).^(2);
v2=2.*Q.*V02.^2.*(E2+Mo).^(2);
v3=2.*Q.*V03.^2.*(E3+Mo).^(2);
v4=2.*Q.*V04.^2.*(E4+Mo).^(2);

m1=a.^(2).*(v1+gamma.*D21./R1.^2);
m2=a.^(2).*(v2+gamma.*D22./R2.^2);
m3=a.^(2).*(v3+gamma.*D23./R3.^2);
m4=a.^(2).*(v4+gamma.*D24./R4.^2);
B1=a.^(2).*(-K1-gamma.*D11./R1.^2);
B2=a.^(2).*(-K2-gamma.*D12./R2.^2);
B3=a.^(2).*(-K3-gamma.*D13./R3.^2);
B4=a.^(2).*(-K4-gamma.*D14./R4.^2);
C1=a.^(2).*(O1-gamma.*D01./R1.^2);
C2=a.^(2).*(O2-gamma.*D02./R2.^2);
C3=a.^(2).*(O3-gamma.*D03./R3.^2);
C4=a.^(2).*(O4-gamma.*D04./R4.^2);

y1=sqrt(C1-B1+m1);
y2=sqrt(C2-B2+m2);
y3=sqrt(C3-B3+m3);
y4=sqrt(C4-B4+m4);
x1=sqrt(C1);
x2=sqrt(C2);
x3=sqrt(C3);
x4=sqrt(C4);

P1=z1.^(sqrt(x1)).*(1-z1).^(y1).*(1+(-n).*(2.*x1+2.*y1+1+n)./(1+2.*x1).*z1+(-n).*(-n+1).*(2.*x1+2.*y1+1+n).*(2.*x1+2.*y1+2+n)./(1+2.*x1).*(2+2.*x1).*z1.^2./4+(-n).*(-n+1).*(-n+2).*(2.*x1+2.*y1+1+n).*(2.*x1+2.*y1+2+n).*(2.*x1+2.*y1+3+n)./(1+2.*x1).*(2+2.*x1).*(3+2.*x1).*z1.^3./6);

P2=z2.^(sqrt(x2)).*(1-z2).^(y2).*(1+(-n).*(2.*x2+2.*y2+1+n)./(1+2.*x2).*z2+(-n).*(-n+1).*(2.*x2+2.*y2+1+n).*(2.*x2+2.*y2+2+n)./(1+2.*x2).*(2+2.*x2).*z2.^2./4+(-n).*(-n+1).*(-n+2).*(2.*x2+2.*y2+1+n).*(2.*x2+2.*y2+2+n).*(2.*x2+2.*y2+3+n)./(1+2.*x2).*(2+2.*x2).*(3+2.*x2).*z2.^3./6);

P3=z3.^(sqrt(x3)).*(1-z3).^(y3).*(1+(-n).*(2.*x3+2.*y3+1+n)./(1+2.*x3).*z3+(-n).*(-n+1).*(2.*x3+2.*y3+1+n).*(2.*x3+2.*y3+2+n)./(1+2.*x3).*(2+2.*x3).*z3.^2./4+(-n).*(-n+1).*(-n+2).*(2.*x3+2.*y3+1+n).*(2.*x3+2.*y3+2+n).*(2.*x3+2.*y3+3+n)./(1+2.*x3).*(2+2.*x3).*(3+2.*x3).*z3.^3./6);

P4=z4.^(sqrt(x4)).*(1-z4).^(y4).*(1+(-n).*(2.*x4+2.*y4+1+n)./(1+2.*x4).*z4+(-n).*(-n+1).*(2.*x4+2.*y4+1+n).*(2.*x4+2.*y4+2+n)./(1+2.*x4).*(2+2.*x4).*z4.^2./4+(-n).*(-n+1).*(-n+2).*(2.*x4+2.*y4+1+n).*(2.*x4+2.*y4+2+n).*(2.*x4+2.*y4+3+n)./(1+2.*x4).*(2+2.*x4).*(3+2.*x4).*z4.^3./6);

plot(r,P1,'-r',r,P2,'-.g',r,P3,':k',r,P4,'--b','Linewidth',2);

figure(1)
xlabel('r');
ylabel('P');
legend('A=48','A=51','A=52','A=54',4);
hold on
