MEMORIE DELLA SOCIETÀ ASTRONOMICA ITALIANA Vol.85 n.1 2014

Varying fundamental constants and dynamical dark energy

Sesto, Val Pusteria (BZ), 8-13th July 2013

editors: Carlos Martins and Paolo Molaro

TABLE OF CONTENTS

Index 5

Foreword 7

List of Participants 11 C. J. A. P. Martins, M. C. Ferreira, M. D. Julião, A. C. O. Leite, A. M. R. V. L.

Monteiro, P. O. J. Pedrosa and P. E. Vielzeuf Fundamental cosmology in the E-ELT era 13 R. I. Thompson

Confronting cosmology and new physics with fundamental constants 20 P. Brax

A gentle introduction to modified gravity 26 L. Kraiselburd, S. Landau, M. Salgado and D. Sudarsky

Equivalence principle in Chameleon models 32 G. Gubitosi

Disformal coupling, CMB spectral distortion and distance duality relation 38 M.P. Dabrowski, K. Marosek, and A. Balcerzak

Standard and exotic singularities regularized by varying constants 44 S. Bonometto

Fluctuations in strongly coupled cosmologies & fundamental constant variations 50 J. K. Webb, A. Wright, F. E. Koch and M. T. Murphy

Enhanced heavy magnesium isotopes in quasar absorption systems and varying alpha 57 J. B. Whitmore, P. Molaro, M. Centurion, H. Rahmani, T. M. Evans, M. T. Murphy, I. I. Agafonova, P. Bonifacio, S. D’Odorico, S. A. Levshakov, S. Lopez, C. J. A. P. Martins, P. Petitjean, D. Reimers, R. Srianand, G. Vladilo and M. Wendt Bounds on a change in α towards quasar HE 2217-2818 63

6 H. Rahmani, M. Wendt, R. Srianand, P. Noterdaeme, P. Petitjean, P. Molaro, J. B.

Whitmore, M. T. Murphy, M. Centurion, H. Fathivavsari, S. D’Odorico, T.M. Evans, S. A. Levshakov, S. Lopez, C. J. A. P. Martins, D. Reimers and G. Vladilo The UVES Large Program for testing fundamental physics II: constraints Δμ/mu towards quasar HE 0027 − 1836 70

M. Wendt and P. Molaro

Constraints of Δμ/μ based on H_2 observations in QSO spectra 78

H. Rahmani, D. Albornoz Vásquez, R. Srianand, P. Petitjean, P. Noterdaeme and C.

Ledoux Probing μ with H_2 absorption lines at z_{abs} ≃2.66 toward Q J 0643-5041 with VLT- UVES 84

S. A. Levshakov, C. Henkel, D. Reimers and P. Molaro

Limits on the space-time variations of fundamental constants 90

E. Cameron and A. N. Pettitt

A bayesian reanalaysis of the quasar dataset 96

L. Kraiselburd

A statistical analysis of varying α data 102

M. D. Julião, M. C. Ferreira, C. J. A. P. Martins and A. M. R. V. L. Monteiro Probing unification scenarios with atomic clocks 108

A. M. R. V. L. Monteiro, M. C. Ferreira, M. D. Julião and C. J. A. P. Martins Constraining fundamental physics with combined variations of fundamental constants 113

E. García-Berro, S. Torres, L. G. Althaus, A. H. Córsico, P. Lorén-Aguilar, A. D.

Romero and J. Isern White dwarf constraints on a varying G 118

A. Coc and E. Vangioni

The triple-alpha reaction and the A=8 gap in BBN and Population III stars 124

S, Galli

Clusters of galaxies and variation of the fine structure constant 130

E. Menegoni, M. Martinelli, S. Galli and A. Melchiorri

Constraints on fundamental constants with galaxy surveys 136

M. Martinelli, S. Pandolfi, E. Calabrese, V. F. Cardone, C. J. A. P. Martins, S. Spiro and P. E. Vielzeuf Constraints on varying alpha with future low-medium redshift probes 143

P. O. J. Pedrosa, A. C. O. Leite and C. J. A. P. Martins

Observational strategies for varying constants with ESPRESSO and ELT-HIRES 149

P. Vielzeu and C. J. A. P. Martins

Varying constants and dark energy with the E-ELT 155