
THIRD SERIES, VOLUME 74, NUMBER 10 CONTENTS D15 NOVEMBER 2006

RAPID COMMUNICATIONS

Gauge-invariant formulation of second-order cosmological perturbations (5 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . 101301(R)
Kouji Nakamura

ARTICLES

Deep shower interpretation of the cosmic ray events observed in excess of the Greisen-Zatsepin-Kuzmin energy
(10 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103001

Aaron S. Chou
Scalar field dark matter: Head-on interaction between two structures (8 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103002

Argelia Bernal and F. Siddhartha Guzmán
Non-Gaussianity of the primordial perturbation in the curvaton model (16 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . 103003

Misao Sasaki, Jussi Väliviita, and David Wands
Big bang nucleosynthesis with bound states of long-lived charged particles (5 pages) . . . . . . . . . . . . . . . . . . . . . . . 103004

Manoj Kaplinghat and Arvind Rajaraman
Relaxing nucleosynthesis constraints on Brans-Dicke theories (8 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103005

Antonio De Felice, Gianpiero Mangano, Pasquale D. Serpico, and Mark Trodden
Transport equations of cosmic neutrinos passing through Earth and secondary �� fluxes (19 pages) . . . . . . . . . . . 103006

S. Rakshit and E. Reya
Cosmological coincidence problem in interacting dark energy models (7 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . 103007

H. Mohseni Sadjadi and M. Alimohammadi
Planck scale inflationary spectra from quantum gravity (6 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103501

Gian Luigi Alberghi, Roberto Casadio, and Alessandro Tronconi
Effects of dark matter decay and annihilation on the high-redshift 21 cm background (15 pages) . . . . . . . . . . . . . 103502

Steven R. Furlanetto, S. Peng Oh, and Elena Pierpaoli
Instant nonthermal leptogenesis (7 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103503

Eun-Joo Ahn and Edward W. Kolb
Dark matter annihilation from intermediate-mass black holes: Contribution to the extragalactic gamma-ray

background (11 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103504
Shunsaku Horiuchi and Shin’ichiro Ando

Dynamical vacuum energy, holographic quintom, and the reconstruction of scalar-field dark energy (7 pages) 103505
Xin Zhang

Restrictions on parameters of sterile neutrino dark matter from observations of galaxy clusters (12 pages) . . . . . . 103506
A. Boyarsky, A. Neronov, O. Ruchayskiy, and M. Shaposhnikov

Mapping luminosity-redshift relationship to Lemaitre-Tolman-Bondi cosmology (10 pages) . . . . . . . . . . . . . . . . . . . 103507
Daniel J. Chung and Antonio Enea Romano

Recurrent acceleration in dilaton-axion cosmology (9 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103508
Julian Sonner and Paul K. Townsend

(Continued)

Copyright 2006 by The American Physical Society

PERIODICALS
Postmaster send address changes to:

PHYSICAL REVIEW D
APS Subscription Services

Suite 1NO1
2 Huntington Quadrangle
Melville, NY 11747-4502

1550-7998(20061115)74:10;1-P

PHYSICAL REVIEW D
For editorial and subscription correspondence,

please see inside front cover

(ISSN: 1550-7998)

http://link.aps.org/abstract/prd/v74/e101301
http://link.aps.org/abstract/prd/v74/e101301
http://link.aps.org/abstract/prd/v74/e101301
http://link.aps.org/abstract/prd/v74/e101301
http://link.aps.org/abstract/prd/v74/e103001
http://link.aps.org/abstract/prd/v74/e103001
http://link.aps.org/abstract/prd/v74/e103001
http://link.aps.org/abstract/prd/v74/e103001
http://link.aps.org/abstract/prd/v74/e103001
http://link.aps.org/abstract/prd/v74/e103002
http://link.aps.org/abstract/prd/v74/e103002
http://link.aps.org/abstract/prd/v74/e103002
http://link.aps.org/abstract/prd/v74/e103002
http://link.aps.org/abstract/prd/v74/e103002
http://link.aps.org/abstract/prd/v74/e103003
http://link.aps.org/abstract/prd/v74/e103003
http://link.aps.org/abstract/prd/v74/e103003
http://link.aps.org/abstract/prd/v74/e103003
http://link.aps.org/abstract/prd/v74/e103003
http://link.aps.org/abstract/prd/v74/e103003
http://link.aps.org/abstract/prd/v74/e103004
http://link.aps.org/abstract/prd/v74/e103004
http://link.aps.org/abstract/prd/v74/e103004
http://link.aps.org/abstract/prd/v74/e103004
http://link.aps.org/abstract/prd/v74/e103004
http://link.aps.org/abstract/prd/v74/e103005
http://link.aps.org/abstract/prd/v74/e103005
http://link.aps.org/abstract/prd/v74/e103005
http://link.aps.org/abstract/prd/v74/e103005
http://link.aps.org/abstract/prd/v74/e103005
http://link.aps.org/abstract/prd/v74/e103005
http://link.aps.org/abstract/prd/v74/e103005
http://link.aps.org/abstract/prd/v74/e103006
http://link.aps.org/abstract/prd/v74/e103006
http://link.aps.org/abstract/prd/v74/e103006
http://link.aps.org/abstract/prd/v74/e103006
http://link.aps.org/abstract/prd/v74/e103006
http://link.aps.org/abstract/prd/v74/e103006
http://link.aps.org/abstract/prd/v74/e103007
http://link.aps.org/abstract/prd/v74/e103007
http://link.aps.org/abstract/prd/v74/e103007
http://link.aps.org/abstract/prd/v74/e103007
http://link.aps.org/abstract/prd/v74/e103007
http://link.aps.org/abstract/prd/v74/e103501
http://link.aps.org/abstract/prd/v74/e103501
http://link.aps.org/abstract/prd/v74/e103501
http://link.aps.org/abstract/prd/v74/e103501
http://link.aps.org/abstract/prd/v74/e103501
http://link.aps.org/abstract/prd/v74/e103501
http://link.aps.org/abstract/prd/v74/e103502
http://link.aps.org/abstract/prd/v74/e103502
http://link.aps.org/abstract/prd/v74/e103502
http://link.aps.org/abstract/prd/v74/e103502
http://link.aps.org/abstract/prd/v74/e103502
http://link.aps.org/abstract/prd/v74/e103502
http://link.aps.org/abstract/prd/v74/e103503
http://link.aps.org/abstract/prd/v74/e103503
http://link.aps.org/abstract/prd/v74/e103503
http://link.aps.org/abstract/prd/v74/e103503
http://link.aps.org/abstract/prd/v74/e103503
http://link.aps.org/abstract/prd/v74/e103504
http://link.aps.org/abstract/prd/v74/e103504
http://link.aps.org/abstract/prd/v74/e103504
http://link.aps.org/abstract/prd/v74/e103504
http://link.aps.org/abstract/prd/v74/e103504
http://link.aps.org/abstract/prd/v74/e103504
http://link.aps.org/abstract/prd/v74/e103505
http://link.aps.org/abstract/prd/v74/e103505
http://link.aps.org/abstract/prd/v74/e103505
http://link.aps.org/abstract/prd/v74/e103505
http://link.aps.org/abstract/prd/v74/e103506
http://link.aps.org/abstract/prd/v74/e103506
http://link.aps.org/abstract/prd/v74/e103506
http://link.aps.org/abstract/prd/v74/e103506
http://link.aps.org/abstract/prd/v74/e103506
http://link.aps.org/abstract/prd/v74/e103506
http://link.aps.org/abstract/prd/v74/e103506
http://link.aps.org/abstract/prd/v74/e103507
http://link.aps.org/abstract/prd/v74/e103507
http://link.aps.org/abstract/prd/v74/e103507
http://link.aps.org/abstract/prd/v74/e103507
http://link.aps.org/abstract/prd/v74/e103507
http://link.aps.org/abstract/prd/v74/e103508
http://link.aps.org/abstract/prd/v74/e103508
http://link.aps.org/abstract/prd/v74/e103508
http://link.aps.org/abstract/prd/v74/e103508
http://link.aps.org/abstract/prd/v74/e103508


Big bang nucleosynthesis constraints on hadronically and electromagnetically decaying relic neutral particles
(18 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103509

Karsten Jedamzik
Dark energy records in lensed cosmic microwave background (12 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103510

Viviana Acquaviva and Carlo Baccigalupi
Thermal equilibrium of string gas in the Hagedorn universe (17 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103511

Yu-ichi Takamizu and Hideaki Kudoh
Clustering of dark matter tracers: Renormalizing the bias parameters (8 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103512

Patrick McDonald
Tensor-vector-scalar cosmology: Covariant formalism for the background evolution and linear perturbation theory

(24 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103513
Constantinos Skordis

Fate of supersymmetric flat directions and their role in reheating (15 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103514
Keith A. Olive and Marco Peloso

Tracking quintessence and k-essence in a general cosmological background (6 pages) . . . . . . . . . . . . . . . . . . . . . . 103515
Rupam Das, Thomas W. Kephart, and Robert J. Scherrer

Eternal inflation: The inside story (17 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103516
Raphael Bousso, Ben Freivogel, and I-Sheng Yang

Exact solution of inflationary model with minimum length (16 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103517
Achim Kempf and Larissa Lorenz

Importance of supernovae at z < 0:1 for probing dark energy (8 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103518
Eric V. Linder

Impacts of dark matter particle annihilation on recombination and the anisotropies of the cosmic microwave
background (9 pages) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103519

Le Zhang, Xuelei Chen, Yi-An Lei, and Zong-guo Si
CMB anisotropies seen by an off-center observer in a spherically symmetric inhomogeneous universe (9 pages) 103520
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