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Abstract: A clarification is missing concerning the high order Kerr non
linearities deduced from our experimental data publisimefd]. Here, we
rectify this omission by making explicit the distinctiontbxeen cross-Kerr
and Kerr effects, and by extrapolating the value of the mear refractive
index for the last effect. Since the occurrence of sign isieerin the Kerr
effect is not affected, the overall report in [1] remainsdal
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The signal observed in [1] results from cross-coupling leemtwo laser beams, i.e. pump
and probe, propagating along different directions. Thdfiments of the nonlinear refractive
index introduced in Egs. (5) and (6) describe therefore theszKerr refractive index experi-
enced by the probe beam. Itis possible to deduce from thewss the corresponding values for
the Kerr effect as it would be observed in a single laser begraréament. This can be achieved,
in the case where the molecular alignment occurring dutiegdser pulse interaction can be
neglected, by comparing the number of permutations betdistinguishable fields in the case
of one- and two-beam experiments. These permutation nunapgrear as degeneracy factors
in the different orders of the nonlinear polarization affieg the probe wave [2]. The extrapo-
lation results in dividing each cross-Kerr coefficiepf reported in [1] by(j + 1). The rectified
results are presented in Table 1 and Fig. 1, and can be codipatese of the cross-Kerr effect
published in [1].

Note that the approximation of neglecting the influence ef ititrapulse alignment upon
the electronic Kerr index is fully justified in present wotkor instance, calculating the
coefficient of N at a peak intensity of 45 TW/cm2, by making use of the elemehtbe
hyper-polarizability tensor, results in an alignment cimition of less than 2%. For the higher
order Kerr terms, the correction must be even smaller asdhbrearity is larger.
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Table 1.Measured coefficients of the nonlinear refractive indexaggion of nitrogen, oxygen, ar-
gon, and air withj,, the intensity leading tuKerrH = 0. The uncertainty corresponds to two standard
deviations of the fitted values over a set of experimentainix

| Gas | Ny | 0, | Ar | Air |
Ny (10~ "cm?/TW) 1.1+0.2 | 1.60+0.35] 1.00+0.09 | 1.2+0.3
ng (10 %cn®/TW?) | -0.53+0.26 | -5.16+0.53 | -0.36+ 1.03 | -1.5+3.0
ng (10 %cm®TW3) | 1.40+0.15 | 4.75+050 | 4.0+0.5 | 2.10+0.22
ng (10 TemP/TW?) | -0.44+ 0.04 | -2.10+ 0.14 | -1.72+ 0.10 | -0.80+ 0.06
n1o (10~ M4emi%TWP) - - 8.83+ 0.50 -
| liny (TW/cn?) | 43 | 25 | 34 [ 34 |
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Fig. 1. Nonlinear refractive index variation of air constituentrsus intensity at room temperature
and 1 atm(a) N, (b) Oy, (c) Ar, and(d) air.



