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Isynchronous motion is that for  which the the period , T ,is independent of the energy E. The most elementary example is that of the mass-spring where the potential enrgy is  (1/2) k x2 . Here  T= 2π (m/k)1/2 . The initial conditions x0 and v0 are of no consequence to the period.

There is an infinite number of asymmetric isynchronous potentials.

We give a numerical example where the potential energy 

U(x) = (1/2) kright x2  ,    x>0 

and   U(x) = (1/2) kleft x2  ,   x<0     where  kleft = 3.N/m = 3* kright .

In the first example x0=1., v0=0.

and in the second x=3., v0=0.

In both cases the period turns out to be about 5 sec.

The problem can be solved analytically but we employed a numerical code in advance to a more complex potential function i.e. not a quadratic.
[image: image1.emf]x0=1,v0=0,kR=1,kL=3.
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c isynchronous motion example 1 ref AJ P..

      real k,kright, kleft ,mass

      data kright, kleft, mass/ 1.,3.,1./

      v0=0.

      x0=1.

      tscale1=sqrt(mass/kright)

      tscale2=sqrt(mass/kleft)

      tsmall=amin1(tscale1,tscale2)

      tlarge=amax1( tscale1,tscale2)

      dt=tsmall/100.

      tfinal=5.10

      nstep=int(tfinal/dt)

      x1=x0+v0*dt

      kp=int(float(nstep)/70.)

      kount=kp

      print*,'tsmall, tlarge,dt=', tsmall, tlarge,dt

      print*,' tfinal, nstep =', tfinal,nstep

      print*, '   '

      print 100, 0., x0

      do 10 i=2,nstep

      t=dt*float(i)

      if(x1.ge.0.)k=kright

      if(x1.lt.0.)k=kleft

      x2=2.*x1-x0+dt**2*(-k*x1)

      if(i.eq.kount)then

      print 100 , t,x2

      kount=kount+kp

      endif

      x0=x1

      x1=x2

10    continue

100   format(2x,'t,x=',2(4x,e10.3)   )

      stop

      end

