RECALIBRATED TURBULENCE PROFILES 81

from A04):

θ_0 = [ 0.423 ( 2π λ )_2 ∫ dh h^{5/3}C^2_N(h)

]_{−3/5}

, (1)

where λ is the wavelength. Therefore, the correction of the C^2_N profiles can have a strong impact on the values of θ_0. From each corrected C^2_N(h) one corrected value of the isoplanatic angle is obtained. The cumulative distribution of the corrected θ_0 is shown in Figure 5. The median value increased by the modest amount of 4.8% with respect to the median value of θ_0 obtained with the uncorrected turbulence profiles. However, under certain observation parameters and turbulence conditions, the isoplanatic angle increased significantly after the C^2_N correction: in 10% of the cases, the increase was higher than 25%, and reached 40% in a few cases.

5. CONCLUSIONS

Although the impact on individual estimates of turbulence profiles caused by the correction of the normalization error may be very strong depending on the observational parameters – as deduced for example from the bottom right plot in Figure 1, the statistical parameters that describe the optical turbulence profiles measured at the OAN-SPM vary by a relatively small amounts after the correction. The vertical distribution of the median C^2_N (on a logarithmic scale) remains basically the same as before the correction, the values being only multiplied by an average factor of 0.87. After correction, the median whole-atmosphere and free-atmosphere seeing diminished by 4.2% and 10.2% respectively, the correct values being 0.68 and 0.35 arc seconds. The altitude slab where the correction has the strongest impact is from 2 to 4 km, with a decrease in median seeing of 15.8% and 13.6% for measurements at SPM1.5 and SPM2.1. The corrected median value of the isoplanatic angle is 1.^{′′}96 which represents an increase of 4.8% relative to the uncorrected value.

We are grateful to the OAN-SPM staff for their valuable support during the observation campaigns. This work was financially supported by Conacyt and PAPIIT through grants number 58291 and IN107109.

REFERENCES

Avila, R., Avilés, J. L., Wilson, R. W., Chun, M., Butterley, T., & Carrasco, E. 2008, MNRAS, 387, 1511

Avila, R., Carrasco, E., Ibáñez, F., Vernin, J., Prieur, J., & Cruz, D. 2006, PASP, 118, 503 Avila, R., & Cuevas, S. 2009, Optics Express, 17, 10926 (AC09) Avila, R., Masciadri, E., Vernin, J., & Sánchez, L. 2004, PASP, 116, 682 (A04) Avila, R., Vernin, J., & Cuevas, S. 1998, PASP, 110, 1106 Avila, R., Vernin, J., & Masciadri, E. 1997, Appl. Opt., 36, 7898 Avila, R., Vernin, J., & Sánchez, L. J. 2001, A&A, 369, 364 Chun, M., Wilson, R., Avila, R., Butterley, T., Aviles, J.-L., Wier, D., & Benigni, S. 2009, MNRAS, 394, 1121 Efron, B. 1982, The Jackknife, the Bootstrap and Other Resampling Plans (Philadelphia: The Society for Industrial and Applied Mathematics) Egner, S. E., & Masciadri, E. 2007, PASP, 119, 1441 Egner, S. E., Masciadri, E., & McKenna, D. 2007, PASP, 119, 669 Fuchs, A., Tallon, M., & Vernin, J. 1994, Proc. SPIE, 2222, 682

. 1998, PASP, 110, 86 Fuensalida, J. J., García-Lorenzo, B., Delgado, J. M., Rodríguez-Hernández, M. A. C., & Vernin, J. 2007, RevMexAA (SC), 31, 86 Fuensalida, J. J., García-Lorenzo, B., & Hoegemann, C.

2008, MNRAS, 389, 731 García-Lorenzo, B., Eff-Darwich, A., Fuensalida, J. J., & Castro-Almazán, J. 2009, MNRAS, 397, 1633 García-Lorenzo, B., & Fuensalida, J. J. 2006, MNRAS, 372, 1483

. 2011, MNRAS, 410, 934 Johnston, R. A., Dainty, C., Wooder, N. J., & Lane, R. G.

2002, Appl. Opt., 41, 6768 Kern, B., Laurence, T. A., Martin, C., & Dimotakis, P. E.

2000, Appl. Opt., 39, 4879 Klückers, V. A., Wooder, N. J., Nicholls, T. W., Adcock, M. J., Munro, I., & Dainty, J. C. 1998, A&AS, 130, 141 Masciadri, E., Avila, R., & Sánchez, L. J. 2004, RevMexAA, 40, 3 Masciadri, E., Stoesz, J., Hagelin, S., & Lascaux, F. 2010, MNRAS, 404, 144 Prieur, J.-L., Daigne, G., & Avila, R. 2001, A&A, 371, 366 Rocca, A., Roddier, F., & Vernin, J. 1974, J. Opt. Soc.

Am., 64, 1000 Tokovinin, A., Vernin, J., Ziad, A., & Chun, M. 2005, PASP, 117, 395 Vernin, J., & Azouit, M. 1983a, J. Optics (Paris), 14, 5 . 1983b, J. Optics (Paris), 14, 131 Vernin, J., Trinquet, H., Jumper, G., Murphy, E., & Ratkowski, A. 2007, Environmental Fluid Mech., 7, 371 Wilson, R. W., Wooder, N. J., Rigal, F., & Dainty, J. C.

2003, MNRAS, 339, 491