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Abstract

© ESO, 2017. We examine the relation between breaks in the surface brightness profiles and
radial abundance gradients within the optical radius in the discs of 134 spiral galaxies from the
CALIFA survey. The distribution of the radial abundance (in logarithmic scale) in each galaxy was
fitted by simple and broken linear relations. The surface brightness profile was fitted assuming
pure and broken exponents for the disc. We find that the maximum absolute difference between
the abundances in a disc given by broken and pure linear relations is less than 0.05 dex in the
majority of our galaxies and exceeds the scatter in abundances for 26 out of 134 galaxies
considered. The scatter in abundances around the broken linear relation is close (within a few
percent) to that around the pure linear relation. The breaks in the surface brightness profiles are
more prominent. The scatter around the broken exponent in a number of galaxies is lower by a
factor of two or more than that around the pure exponent. The shapes of the abundance
gradients and surface brightness profiles within the optical radius in a galaxy may be different.
A pure exponential surface brightness profile may be accompanied by a broken abundance
gradient and vise versa. There is no correlation between the break radii of the abundance
gradients and surface brightness profiles. Thus, a break in the surface brightness profile does
not need to be accompanied by a break in the abundance gradient.

http://dx.doi.org/10.1051/0004-6361/201731256

Keywords
Galaxies: abundances, Galaxies: spiral, Galaxies: structure, ISM: abundances
References

[1] Ahn, C. P., Alexandroff, R., Allende Prieto, C. et al., 2012, ApJS, 203, 21
[2] Alam, S., Albareti, F. D., Allende Prieto, C. et al., 2015, ApJS, 219, 12
[3] Alloin, D., Collin-Souffrin, S., Joly, M., & Vigroux, L. 1979, A&A, 78, 200
[4] Andrievsky, S. M., Martin, R. P., Kovtyukh, V. V., Korotin, S. A., & Lépine, J. R. D. 2016, MNRAS, 461, 4256
[5] Baldwin, J. A., Phillips, M. M., & Terlevich, R. 1981, PASP, 93, 5
[6] Belfiore, F., Maiolino, R., Tremonti, C. et al., 2017, MNRAS, 469, 151
[7]1 Berg, D. A., Skillman, E. D., Croxall, K. V. et al., 2015, ApJ, 806, 16
[8] Blanton, M. R., & Roweis, S. 2007, AJ, 133, 734
[9] Bresolin, F., & Kennicutt, R. C. 2015, MNRAS, 454, 3664
[10] Bresolin, F., Ryan-Weber, E., Kennicutt, R. C., & Goddard, Q. 2009, ApJ, 695, 580


http://dx.doi.org/10.1051/0004-6361/201731256

[11]
[12]
[13]
(14]
[15]
[16]

(17]
(18]
[19]
[20]

[21]
[22]
(23]
[24]
[25]
[26]
[27]
(28]
[29]
[30]
(31]
[32]
[33]
[34]
[35]
[36]
[37]
[38]
[39]
[40]
[41]
[42]
[43]
[44]
[45]
[46]
[47]
(48]
[49]
[50]
(51]
[52]
[53]
[54]
[55]
[56]
[57]
(58]
[59]
[60]

Bresolin, F., Kennicutt, R. C., & Ryan-Weber, E. 2012, ApJ, 750, 122

Bundy, K., Bershady, M. A,, Law, D. R. et al., 2015, ApJ, 798, 7

Croxall, K. V., Pogge, R. W., Berg, D. A,, Skillman, E. D., & Moustakas, J., 2015, ApJ, 808, 42
Croxall, K. V., Pogge, R. W., Berg, D. A,, Skillman, E. D., & Moustakas, J., 2016, ApJ, 830, 4
de Vaucouleurs, G. 1959, Handbuch der Physics, 53, 311

Dinerstein, H. L. 1990, in The Interstellar Medium in Galaxies, eds. H. A Thronson Jr., & J. M. Shull (Dordrecht:
Kluwer), Astrophys. Space Sci. Lib., 161, 257

Edmunds, M. G., & Pagel, B. E. . 1984, MNRAS, 211, 507
Freeman, K. C. 1970, ApJ, 160, 811
Garcia-Benito, R., Zibetti, S., Sanchez, S. F. et al., 2015, A&A, 576, A135

Goddard, Q. E., Bresolin, F., Kennicutt, R. C., Ryan-Weber, E. V., & Rosales-Ortega, F. F. 2011, MNRAS, 412,
1246

Graham, A. W. 2001, AJ, 121, 820

Gusev, A. S., Pilyugin, L. S., Sakhibov, F. et al., 2012, MNRAS, 424, 1930

Ho, I.-T., Kudritzki, R.-P., Kewley, L. J. et al., 2015, MNRAS, 448, 2030

Husemann, B., Jahnke, K., Sadnchez, S. F. et al., 2013, A&A, 549, A87

Izotov, Y. I., Thuan, T. X., & Lipovetsky, V. A. 1994, ApJ, 435, 647

Kauffmann, G., Heckman, T. M., Tremonti, C. et al., 2003, MNRAS, 346, 1055

Kennicutt, R. C., & Garnett, D. R. 1996, ApJ, 456, 504

Kewley, L. J., Dopita, M. A., Sutherland, R. S., Heisler, C. A., & Trevena, J. 2001, ApJ, 556, 121
Makarov, D., Prugniel, P., Terekhova, N., Courtois, H., & Vauglin, I. 2014, A&A, 570, A13
Marino, R. A., Rosales-Ortega, F. F., Sdnchez, S. F. et al., 2013, A&A, 559, A114

Marino, R. A., Gil de Paz, A., Sanchez, S. F. et al., 2016, A&A, 585, A47

Martin, P., & Roy, J.-R. 1995, ApJ, 445, 161

Martin, R. P., Andrievsky, S. M., Kovtyukh, V. V. et al., 2015, MNRAS, 449, 4071
Méndez-Abreu, J., Ruiz-Lara, T., Sdnchez-Menguiano, L. et al., 2017, A&A, 598, A32
Moran, S. M., Heckman, T. M., Kauffmann, G. et al., 2012, ApJ, 745, 66

Moustakas, ., Kennicutt, R. C., Tremonti, C. A. et al., 2010, ApJS, 190, 233

Pagel, B. E. J., Edmunds, M. G., Blackwell, D. E., Chun, M. S., & Smith, G. 1979, MNRAS, 189, 95
Patterson, M. T., Walterbos, R. A. M., Kennicutt, R. C., Chiappini, C., & Thilker, D. A. 2012, MNRAS, 422, 401
Paturel, G., Petit, C., Prugniel, P. et al., 2003, A&A, 412, 45

Peng, C. Y., H., L. C., Impey, C. D., & Rix, H.-W. 2010, A}, 139, 2097

Pettini, M., & Pagel, B. E. ). 2014, MNRAS, 348, L59

Pilyugin, L. S. 2001, A&A, 373, 56

Pilyugin, L. S. 2003, A&A, 397, 109

Pilyugin, L. S., & Grebel, E. K. 2016, MNRAS, 457, 3678

Pilyugin, L. S., Vilchez, J. M., & Contini, T. 2004, A&A, 425, 849

Pilyugin, L. S., Thuan, T. X., & Vilchez, J. M. 2006, MNRAS, 367, 1139

Pilyugin, L. S., Thuan, T. X., & Vilchez, J. M. 2007, MNRAS, 376, 353

Pilyugin, L. S., Grebel, E. K., & Mattsson, L. 2012, MNRAS, 424, 2316

Pilyugin, L. S., Grebel, E. K., & Kniazev, A. Y., 2014 a, A}, 147, 131

Pilyugin, L. S., Grebel, E. K., Zinchenko, I. A., & Kniazev, A. Y., 2014 b, A}, 148, 134
Pilyugin, L. S., Grebel, E. K., & Zinchenko, I. A. 2015, MNRAS, 450, 3254

Pohlen, M., & Trujillo, I. 2006, A&A, 454, 759

Rosales-Ortega, F. F., Sdnchez, S. F., Iglesias-Padramo, J. et al., 2012, ApJ, 756, L31
Ryder, S. D. 1995, ApJ, 444, 610

Sanchez, S. F., Kennicutt, R. C., Gil de Paz, A. et al., 2012, A&A, 538, A8

Sanchez, S. F., Rosales-Ortega, F. F., Iglesias-Padramo, J. et al., 2014, A&A, 563, A49
Sanchez-Menguiano, L., Sdnchez, S. F., Pérez, I. et al., 2016, A&A, 587, A70

Scarano, S., Lépine, J. R. D., & Marcon-Uchida, M. M. 2011, MNRAS, 412, 1741

Schlafly, E. F., & Finkbeiner, D. P. 2011, ApJ, 737, 103

Searle, L. 1971, ApJ, 168, 327



[61] Smith, H. E. 1975, ApJ, 199, 591

[62] Storey, P. )., & Zeippen, C. J. 2000, MNRAS, 312, 813

[63] Thuan, T. X., Pilyugin, L. S., & Zinchenko, I. A. 2010, ApJ, 712, 1029

[64] van der Kruit, P. C. 1979, A&AS, 38, 15

[65] van Zee, L., Salzer, J. J., Haynes, M. P., O'Donoghue, A. A., & Balonek, T. J. 1998, AJ, 116, 2805
[66] Vila-Costas, M. B., & Edmunds, M. G. 1992, MNRAS, 259, 121

[67] Webster, B. L., & Smith, M. G. 1983, MNRAS, 204, 743

[68] York, D. G., Adelman, J., Anderson, J. E. et al., 2000, AJ, 120, 1579

[69] Zahid, H.J., & Bresolin, F. 2011, AJ, 141, 192

[70] Zaritsky, D. 1992, ApJ, 390, L73

[71] Zaritsky, D., Kennicutt, R. C., & Huchra, J. P. 1994, ApJ, 420, 87

[72] Zinchenko, I. A., Kniazev, A. Y., Grebel, E. K., & Pilyugin, L. S. 2015, A&A, 582, A35

[73] Zinchenko, I. A., Pilyugin, L. S., Grebel, E. K., Sdnchez, S. F., & Vilchez, J. M. 2016, MNRAS, 462, 2715



