Problems in Quantum Mechanics: Week 2

1. Calculate the energy of a red photon λ = 633 nm.

2. Calculate the number of such photons emitted by a 100 μW laser in 1 second

3. Estimate the volume that this number of grains of sand would occupy. Compare this to the volume of the Earth.

4.  Estimate the ENERGY associated with the mass of a single grain of sand

Use the following equations:

Einstein’s mass- energy equation:

 E = mc2 
where, m = mass (estimate this), c = speed of light (3 x 108 m/s) 
Energy of a single photon:  

 E = h·f     
where h = Plancks constant (6.63 x 10-34 m2kg/s) and f is frequency

Wave Equation:

 v = f·λ 
where v is velocity of wave (for light v≡c), f is the frequency of the wave, λ is wavelength.

Also, you will need the following:

1 nm is one nanometer, 1 nm = 1 x 10-9 m

1 μW is one microwatt = 1 x 10-6 joules per second

