(oXeYe)

XXXVI Brazilian Workshop
on Nuclear Physics

(@) .
g Conference collection

Sao Sebastiao, SP, Brazil
1-5 September 2013

Editors

Manfredo Harri Tabacniks

José Roberto Brandao de Oliveira
Renato Higa

University of Sdo Paulo, Sao Paulo, Brazil

Julian Marco Barbosa Shorto
Nuclear and Energy Research Institute, Sdo Paulo, Brazil

Organizing Committee
Manfredo Harri Tabacniks

Institute of Physics, University of Sdo Paulo, Sdo Paulo, Brazil
José Roberto Brandao de Oliveira (IFUSP)

Institute of Physics, University of Sdo Paulo, Sdo Paulo, Brazil
Julian Marco Barbosa Shorto (IPEN)

Nuclear and Energy Research Institute, Sdo Paulo, Brazil
Renato Higa

Institute of Physics, University of Sdo Paulo, Sdo Paulo, Brazil
Kita Chaves Damasio Macario

Federal Fluminense University, Rio de Janeiro, Brazil
Sergei Anatolyevich Paschuk

Federal Technical University of Parand, Parand, Brazil
Cristiane Jahnke

Institute of Physics, University of Sdo Paulo, Sdo Paulo, Brazil
Fabiana Monteiro de Oliveira

Federal Fluminense University, Rio de Janeiro, Brazil

Sponsoring Organizations

Sociedade Brasileira de Fisica

Fundagéo de Amparo a Pesquisa de Sao Paulo (FAPESP)

Fundacdo de Amparo a Pesquisa do Rio de Janeiro (FAPERJ)

Conselho Nacional de Desenvolvimento Cientifico e Tecnoldgico (CNPq)
Coordenagao de Aperfeicoamento de pessoal de Nivel Superior (Capes)
International Atomic Energy Agency, IAEA

SINC do Brasil

All papers have been peer reviewed.

PAbll E Melville, New York, 2014
uvIShing}  AIP Proceedings

Volume 1625

To learn more about AIP Proceedings visit http://proceedings.aip.org



Editors
Manfredo Harri Tabacniks

University of S&o Paulo Renato Higa
Instituto de Fisica University of Sdo Paulo
Department of Applied Physics Instituto de Fisica
Rua do Matéo, travessa R, 187 Department of Nuclear Physics
05508-090, Sao Paulo Rua do Matao, travessa R, 187
Brazil 05508-090, Séo Paulo

Brazil

E-mail: tabacniks@if.usp.br
E-mail: higa@if.usp.br
José Roberto Brandao de Oliveira
University of Sdo Paulo
Instituto de Fisica
Department of Nuclear Physics
Rua do Matao, travessa R, 187
05508-090, Séo Paulo
Brazil

E-mail: zero@if.usp.br

Julian Marco Barbosa Shorto
Nuclear and Energy Research Institute
Av. Lineu Prestes 2242

Cidade Universitéria

Sao Paulo

Brazil

E-mail: jmshorto@ipen.br

Authorization to photocopy items for internal or personal use, beyond the free copying permitted under the 1978 U.S. Copyright Law (see
statement below), is granted by the AIP Publishing LLC for users registered with the Copyright Clearance Center (CCC) Transactional Reporting
Service, provided that the base fee of $30.00 per copy is paid directly to CCC, 222 Rosewood Drive, Danvers, MA 01923, USA: http://www.
copyright.com. For those organizations that have been granted a photocopy license by CCC, a separate system of payment has been arranged.
The fee code for users of the Transactional Reporting Services is: 978-0-7354-1262-0/14/$30.00

AlP | © 2014 AIP Publishing LLC
Publishing|

No claim is made to original U.S. Government works.

Permission is granted to quote from the AIP Conference Proceedings with the customary acknowledgment of the source. Republication of
an article or portions thereof (e.g., extensive excerpts, figures, tables, etc.) in original form or in translation, as well as other types of reuse (e.g.,
in course packs) require formal permission from AIP Publishing and may be subject to fees. As a courtesy, the author of the original proceedings
article should be informed of any request for republication/reuse. Permission may be obtained online using RightsLink. Locate the article online
at http://proceedings.aip.org, then simply click on the RightsLink icon/“Permissions/Reprints” link found in the article abstract. You may also
address requests to: AIP Publishing Office of Rights and Permissions, Suite 300, 1305 Walt Whitman Road, Melville, NY 11747-4300, USA;
Fax: 516-576-2450; Tel.: 516-576-2268; E-mail: rights@aip.org.

ISBN 978-0-7354-1262-0 (Original Print)
ISSN 0094-243X
Printed in the United States of America



AIP Conference Proceedings, Volume 1625
XXXVI Brazilian Workshop on Nuclear Physics

Table of Contents

Preface: XXXVI Brazilian Workshop on Nuclear Physics
The Organizing Committee of the XXX VI Brazilian Workshop on Nuclear Physics

INVITED PLENARY TALKS

Ab initio nuclear structure from lattice effective field theory
Dean Lee

High resolution gamma-ray spectroscopy at GANIL
G. de France

Physics with charmonium - Highlights of BESIII and PANDA
Johan Messchendorp

Jefferson Lab: New opportunities in hadronic physics
Patrizia Rossi

The Tsallis distribution at the LHC: Phenomenology
J. Cleymans

INVITED TALKS
Two-neutron stripping in (*0, '°0) and (t,p) reactions
M. Cavallaro, A. Agodi, M. Bondi, T. Borello-Lewin, F. Cappuzzello, D. Carbone, A. Cunsolo,
M. De Napoli, V. N. Garcia, R. Linares, J. Lubian, A. Foti, D. Nicolosi, B. Paes,
M. R. D. Rodrigues, and S. Tropea

The (80, '°0) reaction as a probe for nuclear spectroscopy
F. Cappuzzello, A. Agodi, M. Bondi, T. Borello-Lewin, D. Carbone, M. Cavallaro, A. Cunsolo,
M. De Napoli, R. Linares, A. Foti, D. Nicolosi, M. R. D. Rodrigues, and S. Tropea

Towards an optical potential for rare-earths through coupled channels
G. P. A. Nobre, F. S. Dietrich, M. Herman, A. Palumbo, S. Hoblit, and D. Brown

il

10

17

24

31

38

41

45



Gyromagnetic ratios of excited states and nuclear structure near ¥?Sn
Andrew E. Stuchbery

Study of the D*p system using QCD sum rules
A. Martinez Torres, K. P. Khemchandani, M. Nielsen, F. S. Navarra, and E. Oset

On the origin of long-range azimuthal correlations in hadronic collisions
Giorgio Torrieri

Polyakov loop, hadron resonance gas model and thermodynamics of QCD
E. Megias, E. Ruiz Arriola, and L. L. Salcedo

Towards flavored bound states beyond rainbows and ladders
B. El-Bennich, E. Rojas, M. A. Paracha, and J. P. B. C. de Melo

APPLICATIONS AND INSTRUMENTATION

An algorithm to unveil the inner structure of objects concealed by beam divergence
in radiographic image acquisition systems
G. L. Almeida, M. L. Silvani, and R. T. Lopes

Neutron lifetimes behavior analysis considering the two-region kinetic model in the IPEN/MB-01
reactor
Eduardo Gonnelli and Ricardo Diniz

Measurements of radiation effects on a 4 Mb PSRAM memory
Odair Lelis Gongalez, Evaldo Carlos Fonseca Pereira Junior, Rafael Galhardo Vaz,
Marlon Antonio Pereira, Gilson Indcio Wirth, and Thiago Hanna Both

Using 22’Rn as a tracer of geophysical processes in underground environments
T. Lacerda, R. M. Anjos, D. L. Valladares, A. A. R. da Silva, M. Rizzotto, H. Velasco,
J. P. de Rosas, J. Juri Ayub, and E. M. Yoshimura

Manufacturing techniques studies of ceramics by neutron and y-ray radiography
R. M. Latini, M. I. S. Souza, G. L. Almeida, and A. V. B. Bellido

Traces of natural radionuclides in animal food
Isabella Desan Merli, Marcilei A. Guazzelli da Silveira, and Nilberto H. Medina

v

52

59

66

73

80

88

93

97

101

106

111



Energy dispersive X-ray fluorescence (EDXRF) equipment calibration for multielement analysis
of soil and rock samples
Alex Silva de Moraes, Lohane Tech, Fabio Luiz Melquiades, and Rodrigo Oliveira Bastos

Study of boron detection limit using the in-air PIGE set-up at LAMFI-USP
M. V. Moro, T. F. Silva, G. F. Trindade, N. Added, and M. H. Tabacniks

Use of nanotomographic images for structure analysis of carbonate rocks
Rodrigo Nagata and Carlos Roberto Appoloni

Electronic system for data acquisition to study radiation effects on operating MOSFET
transistors
Juliano Alves de Oliveira, Marco Antonio Assis de Melo, Marcilei A. Guazzelli da Silveira,
and Nilberto H. Medina

Study on the influence of CR-39 detector size on radon progeny detection in indoor environments

L. A. Pereira, J. C. Hadler, A. L. Lixandrdo F., S. Guedes, and R. H. Takizawa

Control rod calibration and reactivity effects at the IPEN/MB-01 reactor
Leticia Negrao Pinto, Eduardo Gonnelli, and Adimir dos Santos

Determination of '*’La fission product interference factor for INAA
Iberé S. Ribeiro Jr., Frederico A. Genezini, Mitiko Saiki, and Guilherme S. Zahn

Production and characterization of a nitrogen-implanted Fe standard to calibrate PIGE
measurements
C. L. Rodrigues, T. F. Silva, N. Added, H. C. Santos, and M. H. Tabacniks

Enhancing the quality of radiographic images acquired with point-like gamma-ray sources
through correction of the beam divergence and attenuation
M. L. Silvani, G. L. Almeida, and R. T. Lopes

In-air RBS measurements at the LAMFTI external beam setup
T. F. Silva, N. Added, M. V. Moro, G. F. Trindade, H. C. Santos, C. L. Rodrigues, M. A. Rizzutto,
and M. H. Tabacniks

Half-life determination for '"Ag and '"’Ag
Guilherme S. Zahn and Frederico A. Genezini

116

120

125

130

135

140

146

151

155

160

166



NUCLEAR STRUCTURE AND REACTIONS

Computer code for double beta decay QRPA based calculations
C. A. Barbero, F. Krmpoti¢, A. Mariano, A. R. Samana, V. dos Santos Ferreira, and C. A. Bertulani

Comparison of transition densities in the DDHMS model of pre-equilibrium emission
L. Brito and B. V. Carlson

Alpha particles in effective field theory
C. Caniu

Comparison of nonmesonic hypernuclear decay rates computed in laboratory and center-of-mass
coordinates
C. De Conti, C. Barbero, A. P. Galedo, and F. Krmpoti¢

Elastic scattering and total reaction cross section for the *He+¥Ni system
V. Morecelle, R. Lichtenthéler, A. Lépine-Szily, V. Guimaraes, D. R. Mendes Jr., K. C. C. Pires,
P. N. de Faria, A. Barioni, L. Gasques, M. C. Morais, J. M. B. Shorto, J. C. Zamora, V. Scarduelli,
R. Pampa Condori, and E. Leistenschneider

Measurements of the ®He+p resonant scattering
R. Pampa Condori, R. Lichtenthéler, P. N. de Faria, A. Lépine-Szily, L. R. Gasques, M. C. Morais,
K. C. C. Pires, V. B. Scarduelli, D. R. Mendes Jr., E. Leistenschneider, J. A. Alcantara-Nufez,
J. M. B. Shorto, and M. Assun¢ao

180 resonances near 4o threshold through >C(°Li,d) reaction
M. R. D. Rodrigues, T. Borello-Lewin, H. Miyake, L. B. Horodynski-Matsushigue, J. L. M. Duarte,
C. L. Rodrigues, P. Neto de Faria, A. Cunsolo, F. Cappuzzello, A. Foti, C. Agodi, M. Cavallaro,
M. di Napoli, and G. M. Ukita

Experimental study of neutron-rich nuclei near the NV =82 closed shell using the 28Zr+1§4osn
reaction with GASP and PRISMA-CLARA arrays

W. Rodriguez, D. A. Torres, F. Cristancho, N. H. Medina, R. Chapman, J. F. Smith, D. Mengoni,

V. Truesdale, L. Grocutt, K. Mulholland, V. Kumar, B. Hadinia, M. Labiche, X. Liang,

D. O'Donell, J. Ollier, R. Orlandi, J. F. Smith, K. M. Spohr, P. Wady, Z. M. Wang, A. Gadea,

C. A. Ur, S. M. Lenzi, L. Capponi, C. Michelangnoli, D. Bazzacco, S. Beghini, R. Marginean,

D. Mengoni, G. Montagnoli, F. Recchia, F. Scarlassara, S. Lunardi, T. Kr6ll, D. R. Napoli,

L. Corradi, E. Fioretto, G. de Angelis, N. Marginean, E. Sahin, A. M. Stefanini,

J. J. Valiente-Dobon, F. D. Vedova, M. Axiotis, T. Martinez, S. Szilner, S. J. Freeman,

A. G. Smith, G. Jones, N. Thompson, and G. Pollarolo

Compound nucleus decay: Comparison between saddle point and scission point barriers
T. J. Santos and B. V. Carlson

vi

169

174

177

181

184

187

191

195

200



HADRONS AND FUNDAMENTAL INTERACTIONS

Peripheral NN scattering from subtractive renormalization of chiral interactions
E. F. Batista, S. Szpigel, and V. S. Timéteo

Gluons and the NJL coupling constant
Fébio L. Braghin, Ednaldo Barros Jr., and Ademar Paulo Jr.

Nuclear matter properties in the non-linear Walecka model at finite temperature with interaction
between the ¢ - ® mesons
R. S. Costa, M. R. Cortes, D. R. Nunes, and A. S. A. Batista

Properties of hadronic systems according to the non-extensive self-consistent thermodynamics
A. Deppman

Elliptic azimuthal anisotropy of heavy-flavour decay electrons in Pb-Pb collisions
at VSn~=2.76 TeV measured with ALICE
Denise Moreira de Godoy for the ALICE Collaboration

Measurement of electrons from heavy-flavour decays in p-Pb collisions at VSN~ =5.02 TeV
with ALICE
Cristiane Jahnke for the ALICE collaboration

Interpreting the peak structures around 1800 MeV in the BES data on J/¥—¢n*n", J/¥—>yod
K. P. Khemchandani, A. Martinez Torres, M. Nielsen, F. S. Navarra, D. Jido, A. Hosaka,
and E. Oset

Searching for gluon number fluctuations effects in eA4 collisions
M. S. Kugeratski, V. P. Gongalves, and J. T. de Santana Amaral

Charm production in a strong magnetic field
C. S. Machado, F. S. Navarra, J. Noronha, E. G. de Oliveira, and M. Strickland

Hagedorn's temperature from nonextensive thermodynamics for pp collisions
L. Marques, E. Andrade II, and A. Deppman

On the renormalization of nucleon-nucleon interaction by one rho-meson exchange
Luiz Paulo de Oliveira

vii

205

209

212

219

226

230

235

240

244

249

253





