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Для проверки предсказываемого расширения Вселенной в космологических 

моделях “Rh=ct” и ΛCDM используется недавно предложенная мера расстояния 

по светимости для относительно близких активных галактических ядер (AGN). 
Этот сравнительный анализ релевантен, в частности, для ответа на вопрос, 
происходит ли во Вселенной переход от замедленного расширения к 
ускоренному, который предположительно может иметь место – по данным о 

Сверхновых типа Ia при красном смещении . Автор обнаружил, что 
диаграмма Хаббла для AGN, построенная для доступных источников, не 
подтверждает такого перехода. Хотя разброс таких данных по AGN все еще 
слишком велик для того, чтобы сделать окончательные выводы, приводимые в 
статье результаты подтверждают аналогичные результаты сравнительного 
анализа применительно к другим типам источников, таким, как космические 
хронометры и всплески рентгеновского излучения. Показано, что 
информационные критерии Akaike, Kullback и Байеса согласованным образом 
указывают с мерой правдоподобия ~ 74 − 93% на то, что модель “Rh=ct” ближе к 

“истинной” космологии, нежели ΛCDM. 

 
Ссылки 
 
[1] Watson, D., Denney, K. D., Vestergaard, M. & Davis, T. M., “A New Cosmological Distance 

Measure Using Active Galactic Nuclei,” ApJ Lett, 740, L49 (2011) 

[2] Riess, A. G. et al., “Observational Evidence from Supernovae for an Accelerating Universe and 

a Cosmological Constant,” AJ, 116, 1009 (1998) 

[3] Perlmutter, S. et al., “Measurements of Omega and Lambda from 42 High-Redshift 

Supernovae,” ApJ, 517, 565 (1999) 

[4] Wei, J.-J., Wu, X. & Melia, F., “The Gamma-ray Burst Hubble Diagram and its Implications 

for Cosmology,” ApJ, 772, 43 (2013) 

[5] Melia, F., “The High-z Quasar Hubble Diagram,” JCAP, 01, 027 (2014) 

[6] Willott, C. J. et al., “Eddington-limited Accretion and the Black Hole Mass Function at 

Redshift 6,” AJ, 140, 546 (2010) 

[7] De Rosa, G., Decarli, R., Walter, F., Fan, X., Jiang, L., Kurk, J., Pasquali, A. & Rix, H. W., 

“Evidence for Non-evolving Fe II/Mg II Ratios in Rapidly Accreting z 6 QSOs,” ApJ, 739, 56 

(2011) 

[8] Mortlock, D. J. et al., “A luminous quasar at a redshift of z = 7.085,” Nature, 474, 616 (2011) 

[9] Baldwin, J. A.,“Luminosity Indicators in the Spectra of Quasi-Stellar Objects,” ApJ, 214, 679 

(1977) 

mailto:shulman@dol.ru
http://www.timeorigin21.narod.ru/


[10] Collier, S., Horne, K., Wanders, I. & Peterson, B. M., “A new direct method for measuring the 

Hubble constant from reverberating accretion discs in active galaxies,” MNRAS, 302, L24 

(1999) 

[11] Elvis, M. & Karovska, M., “Quasar Parallax: A Method for Determining Direct Geometrical 

Distances to Quasars,” ApJ Letters,581, L67 (2002) 

[12] Marziani, P., Sulentic, J. W., Zamanov, R. et al., “Using Quasars for Cosmology,” Mem. Soc. 

Astron. Ital., 3, 218 (2003) 

[13] Blandford, R. D. & McKee, C. F., “Reverberation mapping of the emission line regions of 

Seyfert galaxies and quasars,” ApJ, 255, 419 (1982) 

[14] Peterson, B. M., Ferrarese, L., Gilbert, K. M. et al., “Central Masses and Broad-Line Region 

Sizes of Active Galactic Nuclei. II. A Homogeneous Analysis of a Large Reverberation-Mapping 

Database,” ApJ, 613, 682 (2004) 

[15] Bentz, M. C., Peterson, B. M., Netzer, H., Pogge, R. W. & Vestergaard, M., “The 

Radius-Luminosity Relationship for Active Galactic Nuclei: The Effect of Host-Galaxy 

Starlight on Luminosity Measurements. II. The Full Sample of Reverberation-Mapped AGNs,” 

ApJ, 697, 160 (2009) 

[16] Bentz, M. C., Denney, K. D., Grier, C. J. et al., “The Low-luminosity End of the 

Radius-Luminosity Relationship for Active Galactic Nuclei,” ApJ, 767, 149 (2013) 

[17] Bentz, M. C., Walsh, J. L., Barth, A. J. et al., “The Lick AGN Monitoring Project: Broad-line 

Region Radii and Black Hole Masses from Reverberation Mapping of Hbeta,” ApJ, 705, 199 

(2009) 

[18] Kaspi, S., Smith, P. S., Netzer, H., Maoz, D., Jannuzi, B. T. &Giveon, U., “Reverberation 

Measurements for 17 Quasars and the Size-Mass-Luminosity Relations in Active Galactic 

Nuclei,” ApJ, 533, 631 (2000) 

[19] Kaspi, S., Maoz, D., Netzer, H. et al., “The Relationship between Luminosity and Broad-Line 

Region Size in Active Galactic Nuclei,” ApJ, 629, 61 (2005) 

[20] Zu, Y., Kochanek, C. S., Peterson, B. M., “An Alternative Approach to Measuring 

Reverberation Lags in Active Galactic Nuclei,” ApJ, 735, 80 (2011) 

[21] Denney, K. D., Peterson, B. M., Pogge, R. W. et al., “Reverberation Mapping Measurements of 

Black Hole Masses in Six Local Seyfert Galaxies,” ApJ, 721, 715 (2010) 

[22] Schlegel, D. J., Finkbeiner, D. P. & Davis, M., “Maps of Dust Infrared Emission for Use in 

Estimation of Reddening and Cosmic Microwave Background Radiation Foregrounds,” ApJ, 

500, 525 (1998) 

[23] Schlafly, E. F., Finkbeiner, D. P., Schlegel, D. J. et al., “The Blue Tip of the Stellar Locus: 

Measuring Reddening with the Sloan Digital Sky Survey,” ApJ, 725, 1175 (2010) 

[24] Baldwin, J., Ferland, G., Korista, K. & Verner, D., “Locally Optimally Emitting Clouds and 

the Origin of Quasar Emission Lines,” ApJL, 455, L119 (1995) 

[25] Tonry, J. L., Dressler, A., Blakeslee, J. P. et al., “The SBF Survey of Galaxy Distances. IV. 

SBF Magnitudes, Colors, and Distances,” ApJ, 546, 681 (2001) 

[26] Cackett, E. M., Horne, K. & Winkler , H., “Testing thermal reprocessing in active galactic 

nuclei accretion discs,” MNRAS, 380, 669 (2007) 

[27] Melia, F., “The Cosmic Horizon,” MNRAS, 382, 1917 (2007) 

[28] Melia, F. & Shevchuk, A., “The Rh = ct Universe,” MNRAS, 419, 2579 (2012) 

[29] Weyl, H., “Zue Allgemeinen Relativitatstheorie,” Z. Phys., 24, 230 (1923) 

[30] Milne, E. A., “World-Structure and the Expansion of the Universe. Mit 6 Abbildungen,” 

Zeitschrift f¨ur Astrophysik, 6, 1 (1933) 

[31] Riess, A. et al., “A 3% Solution: Determination of the Hubble Constant with the Hubble Space 

Telescope and Wide Field Camera 3,” ApJ, 730, id. 119 (2011) 

[32] Planck Collaboration, Ade, P.A.R. et al., “Planck 2013 results. XVI. Cosmological 

parameters,” A&A in press (arXiv:1303.5076) 

[33] Komatsu, E., Smith, K. M., Dunkley, J. et al., “Seven-year Wilkinson Microwave Anisotropy 

Probe (WMAP) Observations: Cosmological Interpretation,” ApJS, 192, 18 (2011) 

[34] Kessler, R., Becker, A. C., Cinabro, D. et al., “First-Year Sloan Digital Sky Survey-II 

Supernova Results: Hubble Diagram and Cosmological Parameters,” ApJS, 185, 32 (2009) 

[35] Conley, A., Guy, J., Sullivan, M. et al., “Supernova Constraints and Systematic Uncertainties 

from the First Three Years of the Supernova Legacy Survey,” ApJS, 192, 1 (2011) 

[36] Melia F. & Maier, R., “Cosmic Chronometers in the Rh = ct Universe,” MNRAS, 432, 2669 

(2013) 

[37] Liddle, A. R., “How many cosmological parameters?” MNRAS, 351, L49 (2004) 

[38] Liddle, A. R., “Information criteria for astrophysical model selection,” MNRAS, 377, L74 

(2007) 

[39] Tan, M. Y. J. & Biswas, R., “The reliability of the Akaike information criterion method in 

cosmological model selection,” MNRAS, 419, 3292 (2012) 



 [40] Takeuchi, T. T., “Application of the Information Criterion to the Estimation of Galaxy 

Luminosity Function,” Ap. Space Sci., 271, 213 (2000) 

[41] Schwarz, G., “Estimating the Dimension of a Model,” Ann. Statist., 6, 461 (1978) 

[42] Harvey, A. C., “Time Series Models,” Prentice Hall, Hertfordshire (1993) 

[43] Kass, R. E. & Raftery, A. E., “Bayes Facators,” J. American Stat. Assoc., 90, 773 (1995) 

[44] Cavanaugh, J. E., “A large-sample model selection criterion based on Kullback’s symmetric 

divergence,” Statist. Probab. Lett., 42, 333 (1999) 

[45] Melia, F., “The Cluster Gas Mass Fraction in the Rh = ct Universe,” PRD, submitted (2013) 

[46] Melia, F., “Fitting the Union2.1 Supernova Sample with the R h = ct Universe,” AJ, 144, 

article id. 110 (2012) 

[47] Kowalski, M. R. et al.,“Improved Cosmological Constraints from New, Old, and Combined 

Supernova Data Sets,” ApJ, 686, 749 (2008) 

[48] Suzuki, N. et al., “The Hubble Space Telescope Cluster Supernova Survey. V. Improving the 

Dark-energy Constraints above z > 1 and Building an Early-type-hosted Supernova Sample,” 

ApJ, 746, 85 (2012) 

[49] Wei, J.-J., Wu, X. & Melia, F., “A Comparative Analysis of the Union2.1 SN Sample with 

LCDM and the Rh = ct Universe,” AJ, in press (2014) 

[50] Bennett, C. L. et al., “Seven-year Wilkinson Microwave Anisotropy Probe (WMAP) 

Observations: Are There Cosmic Microwave Background Anomalies?” ApJS, 192, Article ID 

17 (2011) 

[51] Copi, C. J., Huterer, D., Schwarz, D. J. & Starkman, G. D., “Large-Angle Anomalies in the 

CMB,” Adv. Astr., 2010, id. 847541 (2010) 

[52] Melia, F., “Angular correlation of the cosmic microwave background in the Rh = ct Universe,” 

A& A, 561, id.A80 (2014) 
 
 


