
Lecture 6
Molecular beam techniques

In a basic molecular beam apparatus, a 
stream of molecules with narrow energy 
distribution undergoes scattering.

If the mean free path of molecules is smaller than the diameter of the 
pinhole, collisions happen outside the source. The effect of these 
collisions is to make a unidirectional flow. Within the beam, all the 
molecules have similar speeds and there is a unidirectional flow. The 
translational temperature of the molecules can be as low as 1K. 
These jets are called supersonic jets.
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Beam techniques

Free jet expansion
Supersonic expansion, Mach number
Seeded beams
Pulsed beams







Hydrodynamic flow

Molecular flow

Translational temp ~ 1K
Higher rotational/vib. temp





Differential scattering cross section, σ.
Scattered molecules, dI = σ INdx



Impact parameter
b = 0, head on collision
b > RA + RB, no collision
Scattering intensity, 0<b<RA +RB










