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9/11/12 6:15 PM C:\Users\labuser\Documents\MATLAB\orbit2.m 1 of 2

function [time,tl,t2]=orbit2 (h,totalTime) %by

$this function outputs the orbit of the two particles subjected to the
$following initial conditions, from time 0 to 'totalTime'

%at a timestep of. 10°-h. It's a little more complicated than it has to be
%to allow for any initial conditions, not just those along the x axis
deltaT=10"-h;

numSteps=totalTime/deltaT; %$set up time step
time=0:deltaT:totalTime;

tl=zeros (2, length (time)) ;

t2=zeros (2, length(time));

G=1; %define parameters
ml=1;
m2=2;

plx0=0; %define initial position on particle 1
ply0=0;
p2x0=1; %define initial position on particle 2
p2y0=0;

rl=[plx0,ply0]; %put the position ICs in vector form
r2=[p2x0,p2y01;

rCOM= (ml*rl+m2*r2) / (ml+m2) ;

scatter (rCOM(1),rCOM(2),'g*")

Ang=atan2 ((r2(2)-rl1(2)), (r2(1)-rl(1l)))+pi/2
“d=norm(rl-r2);

rl=r1-rCOM; $%put the position ICs in vector form
r2=r2-rCOM;

v1x0=cos (Ang) *2*pi*d/ (1+ml/m2) /sqrt (4*pi*2*d*3/ (G* (ml+m2))); %initial velocity on¥
particle 1
VlyO=sin(Ang)*2*pi*d/(l+ml/m2)/sqrt(4*pi“2*d“3/(G*(m1+m2)));

v2x0=-cos (Ang) *2*pi*d/ (1+m2/ml) /sqrt (4*pi~2*d~3/(G* (m1l+m2))); %initial velocity on¥
particle 2

v2y0==sin (Ang) *2*pi*d/ (1+m2/ml) /sqrt (4*pi*2*d"3/ (G* (ml+m2))) ;

vl=[v1lx0,vly0]; %put the velocity ICs in vector form

v2=[v2x0,v2y0];

for n=1l:numSteps %perform Euler's method

£1(1,n)=rCoM(1)+rl1(1l); %$first save the trajectories
t1(2,n)=rCOM(2)+rl(2);
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t2(1,n)=rCOM(1)+r2(1):;
t2(2,n)=rCOM(2)+r2(2);

al=-G*m2/norm(rl-r2)~3* (rl-r2); %then update them //
a2=-G*ml/norm(r2-rl) ~3* (r2-rl); Py A 2

rl=rl+vli*deltaT;
r2=r2+v2*deltaT;

v2=v2+a2*deltal;

vl=vl+al*deltaT;
end |
|
|
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C:\Users\labuser\Documents\MATLAB\ThreeBody.m

C:\..\MATLAB\ThreeBody.m

function [time,tl,t2,t3]=ThreeBody(h) %by

%$this function outputs the orbit of three particles subjected to the
%specific initial conditions gven from time 0 to

%at a timestep of 107-h

deltaT=10"-h;
totalTime=4;

$setup

numSteps=totalTime/deltaT;
time=0:deltaT:totalTime;

tl=zeros(2,length(time));
t2=zeros (2, length (time)) ;
t3=zeros (2, length(time));

r

7

G=1; %define parameters

ml=1;
m2=1;
m3=1;
d=1;

plx0=0;

%define initial position on particle 1

ply0=d/2;

p2x0=-d*sqrt (3)/4;

p2y0=-=d/4;

p3x0=d*sqrt (3) /4; %define initial position on particle 3

p3y0=-d/4;

=[plx0,ply0]; %put the position ICs in vector form

r2=[p2x0,p2y0];
r3=[p3x0,p3y0];

V=sqrt (8*sqrt(3)/3)*d/2;

vlx0=-V; %$initial velocity on particle 3
v1ly0=0;
v2x0=V*cos (pi/3): %$initial velocity on particle 1

v2y0=-V*sin (pi/3)

v3x0=V*cos (pi/3); %$initial velocity on particle 2

v3y0=V*sin (pi/3)

vl=[v1lx0,v1ly0]; %put the velocity ICs in vector form

v2=[v2x

0,v2y0];

v3=[v3x0,v3y0];

for n=1

ti(l

rnumSteps
n)=rl(l); %first save the trajectories

'totalTime'

%define initial position on particle 2

Net-Print
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C:\Users\labuser\Documents\MATLAB\ThreeBody.m

end

t1l(2,n)=rl(2);

t2(1,n)=r2(1);
t2(2,n)=xr2(2);

t3(1,n)=r3(1);
t3(2,n)=x3(2);

$then update
al=-G*m2/norm(rl-r2)A3* (rl-r2)-G*m3/norm(rl-r3) *3* (rl-r3);
a2=-G*ml/norm(r2-rl) ~3* (r2-rl)-G*m3/norm(r2-r3) *3* (r2-r3);
al3=-G*m2/norm(r3-r2) ~3* (r3-r2)-G*ml/norm (r3-rl) "3* (r3-rl);

rl=rl+vl*deltaT;
r2=r2+v2*deltaT;
r3=r3+v3*deltaT;

vl=vl+al*deltaT;
v2=v2+al2*deltaT;
v3=v3+a3*deltaT;

Page 2
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