Pramana - journal of physics

Volume 86

January— June
2016

Published by
Indian Academy of Sciences
Bangalore



Pramana — journal of physics

CONTENTS - VOLUME 86
(January—-May 2016)

Number 1, January

General editorial on publicationethics .............. ... ... ... ... ...

Rapid Communication

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

Research Articles

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

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

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

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

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

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

Measurement of multinucleon transfer cross-sections in 58Ni,56Fe(12C, X); Xx: B.ilc,
1.10g 10.9.7ge SBeg_S, and "°Liat E?C)=60MeV.................... B J Roy,
.......... A Parmar, T Nandi, Biraja Mohanty, M Oswal, Sunil Kumar, A Jhingan,
....................................................... V Jha and D C Biswas

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

19

31

49

59

77

87

97

109

iii



v Volume Contents

Pressure—temperature dependence of thermodynamic properties of rutile (TiO;):
A first-principles study . .................. Haleh Kangarlou and Arash Abdollahi

Electronic properties of GaV4Ss: A percolation approach ................. I Naik,
................................................... S Hansda and A K Rastogi

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

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

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

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

Brief Report

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

Number 2, February

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

Preface . ... . .

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

Supersymmetric Unified Theories and Higgs Physics

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

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

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

Phenomenological implications of D3/D7 (reversed) p-split-like supersymmetry
SCEMATIO &+ vt vttt ettt et et et e e e e et e e e Mansi Dhuria

117

127

135

147

157

169

185

195
199

207

223

231

245



Volume Contents

Dynamical generation of flavour................ ... .. ..., Charanjit Kaur Khosa
Quark see-saw, Higgs mass and vacuum stability .............. R N Mohapatra and
............................................................. Yongchao Zhangi
Twin-unified SU(5) x SU(5) GUT and phenomenology . ...... Zurab Tavartkiladze

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

Cosmology

Hawking radiation from quasilocal dynamical horizons............ Ayan Chatterjee
SUSY see-saw and NMSO(10)GUT inflation after BICEP2............... lla Garg
Primordial gravitational waves, BICEP2 and beyond ............... L Sriramkumar

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

Inflation in the light of BICEP2 and PLANCK ................ Subhendra Mohanty
Was dark matter detected in India 40 years ago? ................... G Rajasekaran

The TeV-scale cosmic ray proton and helium spectra: Contributions from the local
SOUICES v v v e ettt e e e et et et e aaieeens Yong-Yeon Keum and Pierre Salati

Neutrino Physics

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

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

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

Is the size of 0,5 related to the smallness of the solar mass splitting? ...............
................................. Soumita Pramanick and Amitava Raychaudhuri

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

255

265
281

295

307

315

325

335

343

353

363

369

379

387

395

407

419



vi Volume Contents
Predictions from high scale mixing unification hypothesis ........ Rahul Srivastava

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

EHEP and Others

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

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

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

Inclusive decays of B-meson to J /vy and x.; using 386 x 10°BB events...........
................................................................ Rajeev Kumar

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

Z°/y*+Jet via electron decay mode at /s =7 TeVin CMS@LHC...............
........................ U Bhawandeep and Suman B Beri for CMS Collaboration

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

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

Two-way quantum communication: Generalization of secure quantum information

exchange to quantum network ............... Ajay K Maurya, Manoj K Mishra and
................................................................ Hari Prakash
Charged anisotropic star on paraboloidal space-time ............. B S Ratanpal and

................................................................. Jaita Sharma

425

437

453

459

465

471

479

487
493

495

503

515

527

537



Volume Contents

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

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
Behaviour of tunnelling transition rate of argon atom exposed to strong low-frequency
elliptical laser field. .. ......... ... ... ... ... ... Tatjana B Miladinovic¢ and
............................................................ Violeta M Petrovi¢
Oscillating solitons in nonlinear optics ........... Xiao-Gang Lin, Wen-Jun Liu and
..................................................................... Ming Lei

Nonlinear structures for extended Korteweg—de Vries equation in multicomponent
plasma.......... U M Abdelsalam, F M Allehiany, W M Moslem and S K El-Labany

Argon ion beam interaction on polyethylene terephthalate surface by a 4 kJ plasma
focusdevice............. .. Morteza Habibi and M H S Alavi

Structural investigation on gamma-irradiated polyacrylamide hydrogels using small-
angle neutron scattering and ultraviolet—visible spectroscopy................c......
..................................... M Sivanantham, BV R Tata and V K Aswal

Communication on the structure of biological networks........... Krishanu Deyasi,
................................ Shashankaditya Upadhyay and Anirban Banerjee

Photoinduced current and emission induced by current in a nanowire transistor:
Temperature dependence ...............ccovvun... Mahvash Arabi Darehdor and
....................................................... Nasser Shahtahmassebi

Electrospun polystyrene fibres on TiO, nanostructured film to enhance the
hydrophobicity and corrosion resistance of stainless steel substrates ...............

........................................................ R Azimirad and S Safa
Spin polarization of electrons in a magnetic impurity doped semiconductor quantum
dot — The effect of electron—phonon interaction.............. Deepanjali Misra and

...................................................... Sukanta Kumar Tripathy

Influence of soliton distributions on the spin-dependent electronic transport through
polyacetylene molecule............... ... S A Ketabi and M Nakhaee

Anisotropic cosmological models with bulk viscosity and particle creation in
Saez—Ballester theory of gravitation...................... S Chandel and Shri Ram

Evolution of holographic dark energy with interaction term Q o Hpq. and generalized
secondlaw. ... ... oo P Praseetha and Titus K Mathew

vii

545

555

565

575

581

599

609

617

637

653

661

669

681

701



viii Volume Contents

Brief Report

Rational homoclinic solution and rogue wave solution for the coupled long-wave—
short-wave system ...................... Wei Chen, Hanlin Chen and Zhengde Dai

Comment

Comments on: “Crystal growth and comparison of vibrational and thermal properties
of semi-organic nonlinear optical materials” .......... Bikshandarkoil R Srinivasan
.......................................................... and Royle Fernandes

Number 4, April

Research Articles

A physics-based potential and electric field model of a nanoscale rectangular high-K
gate dielectric HEMT........................ B Das, R Goswami and B Bhowmick

Moving potential for Dirac and Klein—-Gordon equations.............. B Hamil and
................................................................. L Chetouani

Deriving relativistic Bohmian quantum potential using variational method and
conformal transformations ............... Faramarz Rahmani, Mehdi Golshani and
............................................................ Mohsen Sarbishei

Decoherence of quantum excitation of even/odd coherent states in thermal
ENVIFONMENt . ..ot v vttt A Mohammadbeigi and M K Tavassoly

Simulation of a quantum NOT gate for a single qutrit system......................
..................................................... M Avila and J Rueda-Paz

Economic scheme for remote preparation of an arbitrary five-qubit Brown-type state
....................... Hua-Bao Chen, Hao Fu, Xiao-Wei Li, Peng-Cheng Ma and
............................................................... You-Bang Zhan

Charged analogue of Vlasenko—Pronin superdense star with variable cosmological
T . .o Tooba Feroze and Ghazala Nazeer

A novel four-wing non-equilibrium chaotic system and its circuit implementation
............................ Yuan Lin, Chunhua Wang, Haizhen He and Li Li Zhou

Reduction of the Bethe—Salpeter wave function: Fermion—scalar case and scalar—scalar
CASE vttt e Chong Chen and Jiao-Kai Chen

Cluster decay of ''>~122Ba isotopes from ground state and as an excited compound
SYSEEIM. .. v ittt K P Santhosh, P 'V Subha and B Priyanka

713

719

723

737

747

763

777

783

789

801

809

819



Volume Contents

Ignition curves for deuterium/helium-3 fuel in spherical tokamak reactor .. .......
.................................................. S M Motevalli and F Fadaei

Enhancing the accelerated beam current in the booster synchrotron by optimizing
the transport line beam propagation............... R S Saini, Y Tyagi, A D Ghodke
........................................................ and T A Puntambekar

Ionization of Rydberg atoms by the kicks of half-cycle pulses....................
............................... Supriya Chatterjee, Aparna Saha and B Talukdar

Two-soliton and three-soliton interactions of electron acoustic waves in quantum
plasma............. Kaushik Roy, Swapan Kumar Ghosh and Prasanta Chatterjee

The dust-acoustic mode in two-temperature electron plasmas with charging effects
.......................... Xijuan Zhong, Hui Chen, Nianhua Liu and Sanqiu Liu

Defect characterization of GasSes;S layered single crystals by thermoluminescence
............................................... M Isik, S Delice and N Gasanly

An outdoor investigation of the absorption degradation of single-junction amorphous
silicon photovoltaic module due to localized heat/hot spot formation .............

............... Gilbert O Osayemwenre, Edson L Meyer and Sampson Mamphweli

A model of evaluating the pseudogap temperature for high-temperature
superconductors .............. M R Islam, HM A R Maruf and F-U-Z Chowdhury

A phenomenological theory for polarization flop in spiral multiferroic TbMnOs . ..
............................................... Shruti Tiwari and Debanand Sa

Sensitivity for detection of decay of dark matter particle using ICAL at INO.......
......................................... N Dash, V M Datar and G Majumder

Brief Report
MCNPX and GEANT4 simulation of y-ray polymeric shields ......... F Tabbakh

Erratum

Erratum to: Elastic and piezoelectric properties, sound velocity and Debye temperature
of (B3) BBi compound under pressure. .......... S Daoud, N Bioud and N Lebgaa

Number 5, May

On- and off-shell Jost functions and their integral representations.................
.......................................................... U Laha and J Bhoi

iX

837

847

873

885

893

901

911

917

927

939

945

947



X Volume Contents

A novel approach for solving fractional Fisher equation using differential transform
method. ... M Mirzazadeh

Analytical results for non-Hermitian parity—time-symmetric and Hermitian
asymmetric volcano potentials.......................... Qiongtao Xie, Lina Yan,
.................................................... Linmao Wang and Jun Fu

An entanglement concentration protocol for cluster states using CNOT gate
OPETation . .......ovvureenneennennnnnn Binayak S Choudhury and Arpan Dhara

Application of quasiexactly solvable potential method to the N-body problem of
anharmonic oscillators ............. H Panahi and M Mohammadkazemi Gavabar

Evolution of entropy in different types of non-Markovian three-level systems: Single
reservoir vs. two independent reservoirs ...................... Hakimeh Jaghouri
....................................... Mohsen Sarbishaei and Kurosh Javidan

Transformation of bipartite non-maximally entangled states into a tripartite W state
incavity QED .. ... Xue-Ping Zang,
...... Ming Yang, Chao-Qun Du, Min Wang, Shu-Dong Fang and Zhuo-Liang Cao

Delay signatures in the chaotic intensity output of a quantum dot laser with optical
feedback ..o Bejoy Varghese,
........................................ Manu P John and V M Nandakumaran

A nonlinear approach to analyse the development of tropical disturbances. . .......
........................................... A Jeevarekha and P Philominathan

Exact solutions of certain nonlinear chemotaxis diffusion reaction equations. ......
............................... Ajay Mishra, R S Kaushal and Awadhesh Prasad

Bohr Hamiltonian with different mass parameters applied to band structures of Eu
isotopes built on Nilsson orbitals ............. ... ... ... ..... M J Ermamatov,
......................................... H Yépez-Martinez and P C Srivastava

Inelastic surface vibrations versus energy-dependent nucleus—nucleus potential in
144

sub-barrier fusion dynamics of gLi—i— com system. ....... Manjeet Singh Gautam
Collision between two ortho-positronium (Ps) atoms: A four-body Coulomb
PIODICIM . . .ot Hasi Ray

Tunable plasmonic filter with circular metal—insulator—metal ring resonator containing
double narrow gaps ..................... Gaige Zheng, Linhua Xu and Yuzhu Liu

A comparative study of the density of defect states in bulk samples and thin films of
ElasSy S€90SDI0 « - vttt Anjani Kumar,
.................................. Prabhat K Dwivedi, R K Shukla and A Kumar

Role of Ge incorporation in the physical and dielectric properties of SessTe,s and
SegsTeys glassy alloys ... J Sharma and S Kumar

957

965

985

997

1009

1021

1031

1043

1055

1067

1077

1091

1099

1107



Volume Contents

Microstructure analysis of chemically synthesized wurtzite-type CdS nanocrystals . .
.............................................. Kuldeep Deka and M P C Kalita

Formulae for the secondary electron yield and total stopping power from 0.8 keV to
10keVformetals............. ..ot A G Xie, S Y Xiao and L Wang

Ion waves driven by shear flow in a relativistic degenerate astrophysical plasma . . .
............ Shabbir A Khan, Bakhtiar-Ud-Din, Muhammad Illyas and Zafar Wazir

Number 6, June

Research Articles

Exact solutions of the Drinfel’d—Sokolov—Wilson equation using Bicklund
transformation of Riccati equation and trial function approach ...................
..................................... A H Arnous, M Mirzazadeh and M Eslami

Average weighted receiving time in recursive weighted Koch networks ...........
............................... Meifeng Dai, Dandan Ye, Xingyi Li and Jie Hou

A generalized scheme for designing multistable continuous dynamical systems. . . .
............................ Santinath Pal, Banshidhar Sahoo and Swarup Poria

Analytical treatment for synchronizing chaos through unidirectional coupling and
implementation of logic gates ...................... P R Venkatesh, A Venkatesan
.......................................................... and M Lakshmanan

Hybrid synchronization of two independent chaotic systems on complex network. . . .
............................................... Fuzhong Nian and Weilong Liu

Robust adaptive synchronization of general dynamical networks with multiple
delays and uncertainties............ Yiming Lu, Ping He, Shu-Hua Ma, Guo-Zhi Li
........................................................ and Saleh Mobayben

Synchronization analysis of coloured delayed networks under decentralized pinning
intermittent control . ............ ... ... oL Shengqin Jiang and Xiaobo Lu

Periodic and solitary wave solutions of cubic—quintic nonlinear reaction-diffusion
equation with variable convection coefficients..................... S B Bhardwaj,
............................. Ram Mehar Singh, Kushal Sharma and S C Mishra

Bilinearization and new multisoliton solutions for the (4+1)-dimensional Fokas
equation ...ttt Sheng Zhang, Chi Tian and Wei-Yi Qian

X1

1119

1127

1143

1153

1161

1173

1183

1195

1209

1223

1243

1253

1259



Xii Volume Contents

Scattering chamber facility for double-differential cross-section measurement with
14 MeV DT neutron generator at IPR ............ P M Prajapati, Bhawna Pandey,
............ N C Gupta, Suresh Kumar, B K Nayak, A Saxena, S V Suryanarayana,
............................. S Jakhar, Sudhirsinh Vala, C'V S Rao and T K Basu

Analysis of the normal optical, Michel and molecular potentials on the 4°Ca(®Li, d)**
Tireaction................ Uttam K Mazumder, Anock Somadder, Enamul Hoque,
............................ Yasmeen Haque, Susanta K Das and H M Sen Gupta

Analysis of the normal optical, Michel and molecular potentials on the *’Ca(°Li,
d)**Tireaction............. Uttam K Mazumder, Anock Somadder, Enamul Hoque,
............................ Yasmeen Haque, Susanta K Das and H M Sen Gupta

27 proportional counting chamber for large-area-coated 8 sources ...............
........................................................... Shraddha S Desai

Spherical aberration from trajectories in real and hard-edge solenoid fields .. ......
................................................................... B Biswas

Shift and broadening of emission lines in Nd>*:YAG laser crystal influenced by input
(S11C o Seyed Ebrahim Pourmand and Ghasem Rezaei

Comparison of spectrum normalization techniques for univariate analysis of stainless
steel by laser-induced breakdown spectroscopy......... Vijay Karki, Arnab Sarkar,
............................. Manjeet Singh, Gulab Singh Maurya, Rohit Kumar,
............................. Awadhesh Kumar Rai and Suresh Kumar Aggarwal

Enhancement of nonlinear optical properties of compounds of silica glass and
metallic nanoparticle............. ... ... .. L A Gharaati and A Kamaldar

Ultrasonic attenuation in rare-earth monoarsenides . ............... Vyoma Bhalla,
........................................ Devraj Singh, S K Jain and Raj Kumar

Thermal expansion behaviour and phase stability of AFe,As, (A=Ca, Sr and Eu)
using powder diffraction technique .......... S K Mishra, R Mittal, P S R Krishna,
.................. P U Sastry, S L Chaplot, P D Babu, S Matsuishi and H Hosono

Low-temperature photoluminescence in CulnsSg single crystals. .. ... N M Gasanly

Numerical method for a 2D drift diffusion model arising in strained n-type MOSFET
device ... Rachida Bensegueni and Saida Latreche

1269

1275

1275

1287

1299

1307

1313

1329

1343

1355

1369

1383

1391



Volume Contents

Brief Reports

The adaptive synchronization of fractional-order Liu chaotic system with unknown
Parameters .. ... Adeleh Nourian and Saeed Balochian

On separation of exchange term from the coefficient of thgmagnetoelectromechanical

COUPLING . o et A A Zakharenko

Erratum

Erratum to: Robust adaptive synchronization of general dynamical networks with
multiple delays and uncertainties .............. Yiming Lu, Ping He, Shu-Hua Ma,
.............................................. Guo-Zhi Li and Saleh Mobayben

Xxiii

1401

1409

1413

iii




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


