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Abstract

©  ESO  2018.  Context.  The  16  Myr  old  star  1SWASP  J140747.93-394542.6  (V1400  Cen)
underwent a series of complex eclipses in May 2007, interpreted as the transit of a giant Hill
sphere filling debris ring system around a secondary companion, J1407b. No other eclipses have
since  been  detected,  although  other  measurements  have  constrained  but  not  uniquely
determined  the  orbital  period  of  J1407b.  Finding  another  eclipse  towards  J1407  will  help
determine the orbital period of the system, the geometry of the proposed ring system and
enable planning of further observations to characterize the material within these putative rings.
Aims. We carry out a search for other eclipses in photometric data of J1407 with the aim of
constraining  the  orbital  period  of  J1407b.  Methods.  We  present  photometry  from archival
photographic  plates  from  the  Harvard  DASCH  survey,  and  Bamberg  and  Sonneberg
Observatories,  in  order  to  place  additional  constraints  on  the  orbital  period  of  J1407b by
searching for other dimming and eclipse events. Using a visual inspection of all 387 plates and a
period-folding algorithm we performed a search for other eclipses in these data sets. Results.
We find no other deep eclipses in the data spanning from 1890 to 1990, nor in recent time-
series photometry from 2012-2018. Conclusions. We rule out a large fraction of putative orbital
periods for J1407b from 5 to 20 yr. These limits are still marginally consistent with a large Hill
sphere filling ring system surrounding a brown dwarf companion in a bound elliptical orbit about
J1407. Issues with the stability of any rings combined with the lack of detection of another
eclipse, suggests that J1407b may not be bound to J1407.

http://dx.doi.org/10.1051/0004-6361/201834004

Keywords

Planetary systems, Planets and satellites: dynamical evolution and stability, Planets and
satellites: rings, Telescopes

References

[1] Armitage, P. J. 2011, ARA&A, 49, 195
[2] Astropy Collaboration (Robitaille, T. P., et al.) 2013, A&A, 558, A33
[3] Butters, O. W., West, R. G., Anderson, D. R., Collier Cameron, A., et al. 2010, A&A, 520, L10

http://dx.doi.org/10.1051/0004-6361/201834004


[4] Canup, R. M., & Ward, W. R. 2002, AJ, 124, 3404
[5] de Zeeuw, P. T., Hoogerwerf, R., de Bruijne, J. H. J., Brown, A. G. A., & Blaauw, A. 1999, AJ, 117, 354
[6] Gagné, J., Mamajek, E. E., Malo, L., et al. 2018, ApJ, 856, 23
[7] Gaia Collaboration (Prusti, T., et al.) 2016, A&A, 595, L10
[8] Gaia Collaoration (Brown, A. G. A., et al.) 2018, A&A, 616, A1
[9] Heller, R., Williams, D., Kipping, D., et al. 2014, Astrobiology, 14, 798

[10] Hudec, R., & Wenzel, W. 1976, Bull. Astr. Inst. Czechosl., 27, 325
[11] Hudec, R., Bašta, M., Pihajoki, P., & Valtonen, M. 2013, A&A, 559, A20
[12] Kenworthy, M. A., & Mamajek, E. E. 2015, ApJ, 800, 126
[13] Kenworthy, M. A., Lacour, S., Kraus, A., et al. 2015, MNRAS, 446, 411
[14] Kipping, D. M., Bakos, G. Á., Buchhave, L., Nesvorný, D., & Schmitt, A. 2012, ApJ, 750, 115
[15] Kley, W., & Nelson, R. P. 2012, ARA&A, 50, 211
[16] Magni, G., & Coradini, A. 2004, Planet. Space Sci., 52, 343
[17] Mamajek, E. E., Quillen, A. C., Pecaut, M. J., & Moolekamp, F., et al. 2012, AJ, 143, 72
[18] Pecaut, M. J., & Mamajek, E. E. 2016, MNRAS, 461, 794
[19] Pepper, J., Pogge, R. W., DePoy, D. L., et al. 2007, PASP, 119, 923
[20] Pepper, J., Kuhn, R. B., Siverd, R., James, D., & Stassun, K. 2012, PASP, 124, 230
[21] Peters, M. A., & Turner, E. L. 2013, ApJ, 769, 98
[22] Pollacco, D. L., Skillen, I., Collier Cameron, A., et al. 2006, PASP, 118, 1407
[23] Reichart, D., Nysewander, M., Moran, J., et al. 2005, Il Nuovo Cim. C, 28, 767
[24] Rieder, S., & Kenworthy, M. A. 2016, A&A, 596, A9
[25] Samus, N. N., Kazarovets, E. V., Durlevich, O. V., Kireeva, N. N., & Pastukhova, E. N. 2017, Astron. Rep., 61, 80
[26] Tang, S., Grindlay, J., Los, E., Simcoe, R., & Servillat, M. 2013, PASP, 125, 857
[27] Teachey, A., & Kipping, D. M. 2018, AJ, 155, 36
[28] Teachey, A., Kipping, D. M., & Schmitt, A. R. 2018, AJ, 155, 36
[29] van Werkhoven, T. I. M., Kenworthy, M. A., & Mamajek, E. E. 2014, MNRAS, 441, 2845
[30] Ward, W. R., & Canup, R. M. 2010, AJ, 140, 1168
[31] Zacharias, N., Finch, C., Girard, T., et al. 2010, AJ, 139, 2184
[32] Zanazzi, J. J., & Lai, D. 2017, MNRAS, 464, 3945


