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ABSTRACT
In this review article I have reproduced the dynamics of a damped classical harmonic oscillator (DCHO) in the under damped regime by solving the 
second order differential equation (SODE) for the oscillator analytically and numerically using the popular RK4 method. The combined plot of 
position and energy vs. time for the DCHO reveals that the energy dissipates rapidly as the oscillator passes through the equilibrium position 
compared to the extreme position.
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Equation 7 is the nal solution of the DCHO in the under damped 
regime and the expression predicts Figure 2. The cosine term maintains 
the periodicity and the exponential term carries the signature of the 
damping. Energy is drained from the oscillator in every oscillation and 
ultimately it comes to rest. 

Figure 2:

5,6Solving the DCHO numerically using RK4 method  in FORTRAN 
program we get the same result (Figure 2). I am supplying the core part 
of the FORTRAN code which may help an interested apprentice.

ak1=fp(q)*h
al1=fq(p)*h
ak2=fp(q+al1/2)*h

al2=fq(p+ak1/2)*h
ak3=fp(q+al2/2)*h
al3=fq(p+ak2/2)*h
ak4=fp(q+al3)*h
al4=fq(p+ak3)*h
q=q0+(al1+al2*2+al3*2+al4)/6
p=p0+(ak1+ak2*2+ak3*2+ak4)/6
t=t+h
q0=q
p0=p 

where, the functions are dened as fp(q)= -k*q-μ*p and fq(p)= p/m, t is 
the time, q is the coordinate and p is the momentum.

The combined plot of position and energy vs. time for the DCHO 
reveals that the energy dissipates rapidly as the oscillator passes 
through the equilibrium position compared to the extreme position and 
the amplitude of the oscillator falls exponentially (Equation 7) to zero 
after a certain amount of time.

Figure 3:

The phase space diagram (Figure 3) of the damped oscillator indicates 
that the oscillator comes to equilibrium after a certain amount of time 
as it losses energy heterogeneously due to damping and ultimately both 
the coordinate and momentum domain quenches.  

CONCLUSION
The energy of the oscillator dissipates rapidly as it passes through the 
equilibrium position compared to the extreme position. The result is 
obvious since the oscillator is slow near the turning points where the 
kinetic energy is minimum and fast as it crosses the equilibrium 
position where the kinetic energy is maximum thereby experiences 
more friction. The amplitude of the DCHO however experiences an 
exponential decay with time. 
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