
Pramana – journal of physics

Volume 8

January– June
201

Published by
Indian Academy of Sciences

Bangalore

6

6

i



Pramana – journal of physics

CONTENTS – VOLUME 86

(January–May 2016)

Number 1, January

General editorial on publication ethics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Rapid Communication

Stretched flow of Carreau nanofluid with convective boundary condition . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T Hayat, M Waqas, S A Shehzad and A Alsaedi 3

Research Articles

A novel effective approach for systems of coupled Schrödinger equation . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .H Aminikhah, F Pournasiri and F Mehrdoust 19

Wave packet construction in three-dimensional quantum billiards: Visualizing the
closed orbit, collapse and revival of wave packets in the cubical billiard . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . Maninder Kaur, Bindiya Arora and Mahmood Mian 31

Thermal evolution of the Kramer radiating star . . . . . . . . M Govender, S D Maharaj,
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L Mkhize and D B Lortan 49

Hyperchaos control and adaptive synchronization with uncertain parameter for
fractional-order Mathieu–van der Pol systems . . . . . . . . . . . . . . . . . . . . . Kumar Vishal,
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Saurabh K Agrawal and Subir Das 59

Next-to-leading order corrections to the valon model . . . . . . . . . . . . . G R Boroun and
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . E Esfandyari 77

Inelastic magnetic electron scattering form factors of the 26Mg nucleus . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . Khalid S Jassim, Raad A Radhi and Najlla M Hussain 87

Measurement of multinucleon transfer cross-sections in 58Ni,56Fe(12C, x); x: 13,11C,
11,10B, 10,9,7Be, 8Beg.s. and 7,6Li at E(12C) = 60 MeV . . . . . . . . . . . . . . . . . . . . B J Roy,
. . . . . . . . . . A Parmar, T Nandi, Biraja Mohanty, M Oswal, Sunil Kumar, A Jhingan,
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V Jha and D C Biswas 97

Structural and optical properties of the M@C59X cages (X=N, B and M=Li, Na)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mojtaba Yaghobi and Alireza Adabinezhad 109

iii



iv Volume Contents

Pressure–temperature dependence of thermodynamic properties of rutile (TiO2):
A first-principles study . . . . . . . . . . . . . . . . . . . Haleh Kangarlou and Arash Abdollahi 117

Electronic properties of GaV4S8: A percolation approach . . . . . . . . . . . . . . . . . I Naik,
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S Hansda and A K Rastogi 127

Determination of optical constants and nonlinear optical coefficients of Violet
1-doped polyvinyl alcohol thin film . . . . . . . . . Hussain A Badran, Alaa Y Al-Ahmad,
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Qusay M Ali Hassan and Chassib A Emshary 135

Structural and optical tunability of metallodielectric composites with gradual shell
growth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Ankita Sharma, Naresh Dhiman,
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B P Singh and Arvind K Gathania 147

Oscillating two-stream instability of laser wakefield-driven plasma wave . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . Nafis Ahmad, V K Tripathi, Moiz Ahmad and M Rafat 157

Quasar polarization with ultralight (pseudo-)scalars . . . . . . . . . . . . . . . Ki-Young Choi,
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Subhayan Mandal and Chang Sub Shin 169

Brief Report

Predicting superdeformed rotational band-head spin in A∼ 190 mass region using
variable moment of inertia model . . . . . . . . . . . . . . . . . . . . . . . . V S Uma, Alpana Goel,
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Archana Yadav and A K Jain 185

Number 2, February

Proceedings of UNICOS-2014 International Workshop on
Unification and Cosmology after Higgs Discovery and BICEP2

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195

Keynote address: High energy physics in 2014 and its future . . . . . . . G Rajasekaran 199

Supersymmetric Unified Theories and Higgs Physics

New minimal SO(10) GUT: A theory for all epochs . . . . . . . . . . . Charanjit S Aulakh 207

Prospects of experimentally reachable beyond Standard Model physics in inverse
see-saw motivated SO(10) GUT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ram Lal Awasthi 223

Interplay between grand unification and supersymmetry in SU (5) and E6 . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Borut Bajc 231

Phenomenological implications of D3/D7 (reversed) μ-split-like supersymmetry
scenario . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mansi Dhuria 245



Volume Contents v

Dynamical generation of flavour . . . . . . . . . . . . . . . . . . . . . . . . . . . Charanjit Kaur Khosa 255

Quark see-saw, Higgs mass and vacuum stability . . . . . . . . . . . . . . R N Mohapatra and
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yongchao Zhangi 265

Twin-unified SU(5) × SU(5)′ GUT and phenomenology . . . . . . . Zurab Tavartkiladze 281

Flowering to bloom of PeV scale supersymmetric left–right symmetric models . . . . .
. . . . . . . . . . . . . . Urjit A Yajnik, Anishnu Sarkar, Sasmita Mishra and Debasish Borah 295

Cosmology

Hawking radiation from quasilocal dynamical horizons . . . . . . . . . . . . Ayan Chatterjee 307

SUSY see-saw and NMSO(10)GUT inflation after BICEP2 . . . . . . . . . . . . . . . Ila Garg 315

Primordial gravitational waves, BICEP2 and beyond . . . . . . . . . . . . . . . L Sriramkumar 325

Kalb–Ramond fields and the CMBR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Parthasarathi Majumdar 335

A two-component dark matter model with real singlet scalars confronting GeV γ -ray
excess from galactic centre and Fermi bubble . . . . . . . . . . . . . . . . Debasish Majumdar,
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Kamakshya Prasad Modak and Subhendu Rakshit 343

Inflation in the light of BICEP2 and PLANCK . . . . . . . . . . . . . . . . Subhendra Mohanty 353

Was dark matter detected in India 40 years ago? . . . . . . . . . . . . . . . . . . . G Rajasekaran 363

The TeV-scale cosmic ray proton and helium spectra: Contributions from the local
sources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yong-Yeon Keum and Pierre Salati 369

Neutrino Physics

Two-texture zeros and near-maximal atmospheric neutrino mixing angle . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . S Dev, Radha Raman Gautam, Lal Singh and Manmohan Gupta 379

Evidence for leptonic CP phase from NOνA, T2K and ICAL . . . . . . . Monojit Ghosh,
. . . . . . . . . . . . . . . . . . . . . . . . Pomita Ghoshal, Srubabati Goswami and Sushant K Raut 387

Neutrinos in the time of Higgs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Srubabati Goswami 395

Is the size of θ13 related to the smallness of the solar mass splitting? . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Soumita Pramanick and Amitava Raychaudhuri 407

Constraining the lightest neutrino mass and mee from general lepton mass matrices
. . . . . . . . . . . . . . . . . . . . . . Samandeep Sharma, Gulsheen Ahuja and Manmohan Gupta 419



vi Volume Contents

Predictions from high scale mixing unification hypothesis . . . . . . . . Rahul Srivastava 425

Neutrino mass bounds from neutrinoless double beta-decays and cosmological probes
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yong-Yeon Keum 437

EHEP and Others

Anomalous hydrodynamics in two dimensions . . . . . . . . . . . . . . . . . . . . Rabin Banerjee 453

Precision measurement of neutrino oscillation parameters at INO-ICAL detector . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . Daljeet Kaur, Md Naimuddin and Sanjeev Kumar Verma 459

Muon response in ICAL detector at India-based neutrino observatory . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R Kanishka, Vipin Bhatnagar and D Indumathi 465

Inclusive decays of B-meson to J/ψ and χc1 using 386 × 106BB̄ events . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Rajeev Kumar 471

Nucleon-generalized parton distributions in the light-front quark model . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Neetika Sharma 479

Z0/γ ∗+Jet via electron decay mode at
√

s = 7 TeV in CMS@LHC . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . U Bhawandeep and Suman B Beri for CMS Collaboration 487

List of Participants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 493

Number 3, March

Research Articles

The entanglement evolution between two entangled atoms . . . . . . . . . Xu Zong-Cheng,
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Liang Mai-Lin, Zhang Ya-Ting and Yao Jian-Quan 495

Dynamics of non-Markovianity in the presence of a driving field . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . Somayeh Mandani, Mohsen Sarbishaei and Kurosh Javidan 503

Two-way quantum communication: Generalization of secure quantum information
exchange to quantum network . . . . . . . . . . . . . . . Ajay K Maurya, Manoj K Mishra and
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hari Prakash 515

Charged anisotropic star on paraboloidal space-time . . . . . . . . . . . . . B S Ratanpal and
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Jaita Sharma 527

On the stabilization of modulus in Randall–Sundrum model by R�2 interaction . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A Tofighi 537



Volume Contents vii

Finite-time analysis of global projective synchronization on coloured networks . . . . .
. . . . . . . . . . . . . . . . . . . . . . Guoliang Cai, Shengqin Jiang, Shuiming Cai and Lixin Tian 545

The influence of fragmentation models in the production of hadron jets in electron–
positron annihilation . . . . . . . . . . . . M Hasheminia, A Mirjalili, M E Zomorrodian and
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A Sepehri 555

Behaviour of tunnelling transition rate of argon atom exposed to strong low-frequency
elliptical laser field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Tatjana B Miladinović and
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