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1. The Three Body Problem: http://3-b-s.org/
2. The Rise of the New Physics (Rise of the New Physics) 
by A. D'Abro , Volume1 .
While a solution by  quadratures is impossible ,

numerically the three body problem is a simple one. 

In example one :
The masses are
m1=1 (earth mass)  , m2=m3 = lunar mass= 1.23E-2m1

Initial positions are:

r1=0.  r2=1.   , r3=0.5    where the unit distance is the earth-moon distance 3.8E8 m

Initial velocity are   v1=0.   , v2=  1.0 j    , v3= - (2.)1/2 j where unit speed is   { GMearth/distance(earth-moon) }1/2 = 1.02E3 m/s
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******************************************************************

Example 2:
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Integration through   50 days
r10=0,   r20=1., r30 =0.5    ,   v10=0, v20=0.223606795  , v30=0.316227764
initial conditions and data:

vsc(m/s),tscale(s),tfinal(days)=  1024.52295  370904.344  50.

 r10,r20,r30,v10,v20,v30=  0.  1.  0.5  0.  0.223606795  0.316227764

 Etotal = -0.00102336006

******************************************************************

FORTRAN CODE

c Gravitational Three body problem  in 2dim

c The scale of length is R=earthmoon=3.8E8 meters , combining with

c     G=6.67E-11Nm^2/kg^2 and M=5.98E24 kg, one has L(scale)=R

c moon mass = 7.36E22 =1.23E-2*Mearth

c     T(scale)=(L^3/GM)^0.5=____ sec ; v(scale)=L/T= m/s ,

c     acceleration (scale)=L/T^2=9.82 m/s^2 , tfinal is in days

      real  mscale, m1,m2,m3

c     enter data of relative masses , m1=1.

      data mscale, m1,m2,m3/5.98E24,1.,1.23E-2,1.23E-2  /

      data G,rscale,r10,r20,r30 /6.67E-11,3.8E8,0.,1.,.5/

      data v10,v20,v30,tfinal/0.,1.,1.4142,12./

      equivalence (r12,r21) ,(r13,r31),(r23,r32)

      pi=2.*asin(1.)

      vscale=sqrt(G*mscale/rscale)

      tscale=rscale/vscale

      nstep=3000

      print*,'vsc(m/s),tscale(s),tfinal(days)=',vscale ,tscale,tfinal

      tfinal=tfinal*8.64E4/tscale

      dt=tfinal/float(nstep)

c alfa are the initial angles of the position vectors

      alfa1=0.

      alfa2=0.

      alfa3=pi

c theta1,theta2,theta3 initial angle of velocity vectors

      theta1=0.

      theta2=pi/2.

      theta3=1.5*pi

      x10=r10*cos(alfa1)

      y10=r10*sin(alfa1)

      x20=r20*cos(alfa2)

      y20=r20*sin(alfa2)

      x30=r30*cos(alfa3)

      y30=r30*sin(alfa3)

      x11=x10+v10*cos(theta1)*dt

      y11=y10+v10*sin(theta1)*dt

      x21=x20+v20*cos(theta2)*dt

      y21=y20+v20*sin(theta2)*dt

      x31=x30+v30*cos(theta3)*dt

      y31=y30+v30*sin(theta3)*dt

      r12=sqrt( (x10-x20)**2 +(y10-y20)**2)

      r13=sqrt( (x10-x30)**2 +(y10-y30)**2)

      r23=sqrt( (x30-x20)**2 +(y30-y20)**2)

      et=.5*(m1*v10**2+m2*v20**2+m3*v30**2)-

     $ (m1*m2/r12+m1*m3/r13+m2*m3/r23)

      print*,'Etotal =',  et

      kprint=int(float(nstep)/60.)

      kount=kprint

      print* , 'x1,y1,x2,y2,x3,y3='

      print*,'   '

      print 120 ,x10,y10,x20,y20,x30,y30

      do 100 i=2,nstep

      call rijtrig(x11,y11,x21,y21,x31,y31,r12,r13,r23,cs12,sn12,cs13,

     $sn13,cs23,sn23)

      cs21=-cs12

      sn21=-sn12

      cs31=-cs13

      sn31=-sn13

      cs32=-cs23

      sn32=-sn23

      x12=2.*x11-x10+(dt**2)*( m2*cs12/r12**2 +m3*cs13/r13**2)

      y12=2.*y11-y10+(dt**2)*( m2*sn12/r12**2 +m3*sn13/r13**2)

      x22=2.*x21-x20+(dt**2)*( m1*cs21/r12**2 +m3*cs23/r23**2)

      y22=2.*y21-y20+(dt**2)*( m1*sn21/r12**2 +m3*sn23/r23**2)

      x32=2.*x31-x30+(dt**2)*( m1*cs31/r13**2 +m2*cs32/r23**2)

      y32=2.*y31-y30+(dt**2)*( m1*sn31/r13**2 +m2*sn32/r23**2)

      if(i.eq.kount)then

      print 120 ,x12,y12,x22,y22,x32,y32

      kount=kount+kprint

      endif

      x10=x11

      x11=x12

      y10=y11

      y11=y12

c**********************

      x20=x21

      x21=x22

      y20=y21

      y21=y22

c*************************

      x30=x31

      x31=x32

      y30=y31

      y31=y32

100   continue

120   format(6(2x,e10.3) )

      stop

      end

      subroutine  rijtrig(x11,y11,x21,y21,x31,y31,r12,r13,r23,cs12,

     $sn12,cs13,sn13,cs23,sn23)

      r12=sqrt( (x11-x21)**2+(y11-y21)**2)

      r13=sqrt( (x11-x31)**2+(y11-y31)**2)

      r23= sqrt((x21-x31)**2+(y21-y31)**2)

      cs12= (x21-x11)/r12

      sn12= (y21-y11)/r12

      cs13= (x31-x11)/r13

      sn13= (y31-y11)/r13

      cs23= (x31-x21)/r23

      sn23= (y31-y21)/r23

      return

      end

