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We present measurements of vibration-vibration collisional relaxation rates between the v=0 and v=1 states in N2 at 77K.

The experimental setup is based on a sequential pump-probe Raman-Raman double resonance scheme with variable delay:
1.- The pump stage uses two pulsed laser beams whose frequency difference is tuned to match the frequency of a single rovibrational line in the Q-branch of the Raman spectrum of the N2 fundamental.

2.- After a variable delay, between 50 and 300 ns, the probe stage interrogates the populations in all the rotational levels of v=1 by means of stimulated Raman spectroscopy. This is done by recording a high-resolution Raman spectrum of the first hot band of N2 (v=2 ← v=1).

Relative populations in the different rotational levels in v=1 is extracted from the relative intensities in the hot band. Two main features stand out: First, it is observed that the rotational populations are in Boltzmann equilibrium within each of the two spin components, at any delay. Second, it is observed that the ortho:para population ratio changes with the delay, converging towards a 2:1 at long delays.

Since all the population arriving in v=1 is initially placed in a single rotational level (in the present case, an ortho symmetry level), inelastic collisions quickly redistribute this population among all the other ortho states, generating a Boltzman distribution. The para states in v=1, however, are not accessible through relaxation from ortho states and, initially, can only be populated through vibrationally inelastic collisions of the type:

N2(v=1 ortho) + N2(v=0 para) → N2(v=0 ortho)+N2(v=1 para).

Thus, the rate of growth of the para:ortho population ratio in v=1 provides, a measurement of the rate of the V‑V collisional relaxation process.
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