[image: image1.png](1) Calculate the de Broghe wavelength ol a noninteracting gas ol particles
of mass m at temperature 7. Assume that 7 is low enough so that the non
relativistic form of kinetic energy applies, and recall that the mean linear KE
of a particle at temperature T is 3k T/2 where ky is Boltzmann’s constant.
Note that this wavelength Ay (known as the ‘thermal de Broglie wavelength’)
grows as T decreases.

(ii) Fvaluate Mg for Helium gas at room temperature (300K). Estimate the
mean spacing between He atoms in such a gas at atmospheric pressure. Do
you expect quantum effects to be important for this gas?

(iii) Fstimate the mean interparticle spacing for liquid Helinm near its boiling
point (4.2K with density 125 kg/m*). What is the thermal de Broglie wave

length? Do you expect quantum effects to be important for liquid Helinm?





