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José A. Helayel-Neto

o Mestre, professor
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o Acolhedor, humanista agressivo
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Minha trajetoria no CBPF

0 Inicio: 1998
o Descaminho: 1999
o Acolhimento no DCP e Mudanca de rumo

o Trabalho sob orientacao do Helayél e Del
Cima em interacoes de férmions no plano

o Concurso do CBPF (tormentas...)
0o Manifesto, e-mails, discussoes

o 2001: Defesa da tese

o 2002: pés-doc informal

o 2003: retorno a UFMA



Um pouco sobre modelos
dotados de violacao de
Lorentz:




Why to study Lorentz symmetry
violation??

o0 This Is an exact symmetry of nature?

0 To what extent this symmetry holds?
It is possible to answer this question?

o How?

o Allowing the inserction of Lorentz-violating terms in
the different sectors of the Standard Model.

o Investigating how these terms modify the usual
systems.

o Comparing the new LV effects with the usual
experiments — upper bounds on the LV terms.




Why to study Lorentz symmetry
violation??

0 As an element for effective theories
for describing new physics.

Examples:

oIt may be useful Iin Condensed Matter
systems;

o Topological defects and solutions.




There is a theoretical framework
for studying Lorentz symmetry??

O YES, There is!

o THE STANDARD MODEL EXTENSION

« Conceived by D. Colladay & A. Kostelecky as an extension
of the Minimal Standard Model. [PRD 55,6760 (1997); PRD
58, 116002 (1998).]




PRD 55, 6760 (1997).

PHYSICAL REVIEW D VOLUME 55, NUMBER 11 1 JUNE 1997

CPT violation and the standard model

Don Colladay and V. Alan Kostelecky
Department of Physics, Indiana University, Bloomington, Indiana 474035
(Received 22 January 1997)

Spontaneous C'PT breaking ansing in stnng theory has been suggested as a possible observable expenmen-
tal signature in neutral-meson systems. We provide a theoretical framework for the treatment of low-energy
effects of spontaneous CPT wviolation and the attendant partial Lorentz breaking. The analysis 15 within the
context of conventional relativistic quantum mechamics and quantum field theory in four dimensions. We use
the framework fo develop a CPT-violating extension to the minimal standard model that conld serve as a basis
for establishing quantitative C'PT bounds.

[S0556-2821(97)05211-9]

PACS mumber(s): 11.30.Er, 11.25 —w, 12.60.—1




PRD 58, 116002 (1998).

PHYSICAL REVIEW D, VOLUME 58, 116002

Lorentz-violating extension of the standard model

D. Colladay and V. Alan Kostelecky
Physics Department, Indiana University, Bloomington, Indiana 47405
(Recetved 24 June 1998; published 26 October 1998)

In the context of conventional quantum field theory, we present a general Lorentz-violating extension of the
minimal SU(3)»5U(2)>U(1) standard model including CPT-even and CPT-odd terms. It can be viewed as
the low-energy limit of a physically relevant findamental theory with Lorentz-covariant dynamics in which
spontaneous Lorentz violation occurs. The extension has gauge invariance, energy-momentum conservation,
and covariance under observer rotations and boosts, while covariance under particle rotations and boosts is
broken The quanfized theory 1s Hermitian and power-counting renormalizable, and other desirable features
such as microcausality, positivity of the energy. and the usual anomaly cancellation are expected. Spontaneous
symmetry breaking to the electromagnetic (1) is maintained, although the Higgs expectation is shifted by a
small amount relative to its usual value and the Z° field acquires a small expectation. A general Lorentz-
breaking extension of quantum electrodynamics is extracted from the theory, and some experimental tests are
considered. In particular, we study modifications to photon behavior. One possible effect 15 vacuum birefrin-
gence, which could be bounded from cosmological observations by expeniments using existing techniques.
Radiative corrections to the photon propagator are examined. They are compatible with spontaneous Lorentz
and CPT wviolation in the fermion sector at levels suggested by Planck-scale physics and accessible to other
terrestrial laboratory experiments. [S0556-2821(99)01601-X]

PACS mumber(s): 11.30.Er, 12.60.—1, 12.20.Fv, 41.20.Jb




Standard Model Extension =SME

O The underlying theory undergoes spontaneous breaking
of Lorentz symmetry.

O Conceived as a speculation for probing a fundamental
model for describing the Planck scale physics endowed
with SSB of Lorentz covariance (high energy scale — 101°
GeV). Issue relevant for Planck scale physics.

o The low-energy effective model incorporates Lorentz-
violating terms in all sectors of interaction.

O The renormalizability, gauge invariance and energy-
momentum conservation of the effective model are
preserved.




Key ideas of the SME

O It embraces small LV terms as corrections to the
usually known Lagrangians

O It keeps coordinate independence (observer Lorentz
Invariance)

O It introduces preferred directions —tensor anisotropy
terms, which violate rotation symmetry.

O Lorentz covariance is broken in the frame of particles
but is preserved in the observer frame.




Key ideas of the SME

PHYSICAL REVIEW D 68, 085003 (2003)

Threshold analvses and Lorentz violation

; Ralf Lehnert
CENTRA, Area Departamental de Fisica, Universidade do Algarve, 8000-117 Faro, Portugal
(Recerved 20 April 2003; published 7 October 2003)

In the context of threshold investigations of Lorentz wiolation, we discuss the fundamental prninciple of
coordinate independence, the role of an effective dynamical framework, and the conditions of positivity and
causality. Our analysis excludes a vanety of previously considered Lorentz-breaking parameters and opens an
avenue for wvable dispersion-relation mnvestigations of Lorentz violation.

DOI: 10.1103/PhysRevD 68 085003 PACS mumber(s): 11.30.Cp, 11 .30 Er, 13.85Tp. 96.40.—z

« Coordinate independence — Lorentz violating terms as
“tensors” coupling to the

physical fields.




Key ideas of the SME
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Standard Model Extension
[Kostelecky, PRD 69, 105009 (2004)]

| _ * SM Fermion sector
- LV terms are inserted In: < SM Photon sector

« SM Higgs sector

Usu al SM i L‘SM: ﬁl&ptﬂﬂ—l_ *‘Cqmrk—l_ ﬁ"‘ﬂllmvm—l_ I-:Higgg + 1iﬂ'ga\uguf: -
Standard Model Extension: SsME=SsmMT Sy S gravity

lepton quark quark Yukawa Higgs
CPT— *CPT+ CPT— -




Standard Model Extension: gauge sector

O Gauge sector:

1 1
ﬁgauge = =l = (KAF)“ EpvalﬁﬂyFQﬁ —

8
4 [y 4 {KF)#I;&E FHHF&I 1

e |

€nas(Kae ) A'F” > CPT-odd CFJ term

(Ke) s F“F”  — CPT-even term

y7,
(Kie) . — Fixed background tensors




Standard Model Extension: fermion sector

1

O Fermion sector: - Ef-;rv;j*pg;_ UM s

™

Where: _ 1

1
M=m+a,y"+b,ysy"+ EH‘“’{IM
The modified Dirac equation is: (iTHd,—M)(x)=0

C,uv dyv ev fv gxl/,tv

PV } —> Fixed background tensors
a' ] ]




Standard Model Extension

. \
SM Higgs sector: Lriges= —e(D ) DFp+pu’ed’d— —e(d'd).

3!
Non Abelian Higgs sector:

Liies =i(kg)*ed'D, p+H.e.

1 .
ﬁﬂg; :E ( Jﬁl'{bti}}#pf?{ﬂﬁﬂi?} 1DF¢+H.C.

Vortex

1 1 . configurations!
=5 (kgm)* e d W, b= = (kyp)*"ed 6B, :

Abelian Higgs sector: (ky3)* (D, ) (D,d)  (kyp)* F,, b/

(k¢¢),,v’ (k¢F)W —  Fixed background tensors




Violacao da simetria de Lorentz no
Brasil: trabalhos iniciais (2003)

hep-th/9912251: Induced Lorentz and PCT symmetry breaking
in an external electromagnetic field, M.B. Hott, J.L. Tomazelli.

Helayé&l-Neto, J.A. ; SCARPELLI, A. P. B. ; BELICH JR., H.; Boldo, J.L. .

Aspects of Causality and Unitarity and Comments on Vortex-Like

Configurations in an Abelian Model with Lorentz-Breaking Term. Phys.
Rev. D, v. 67, p. 85021, 2003.

PHYSICAL FEVIEW D 67, 085021 (2003)

Aspects of causality and unitarity and comments on vortexlike configurations in an Abelian model
with a Lorentz-breaking term

A_ P Baeta Scarpelli.™* H. Belich.,'?" J. L. Boldo># and J. A. Helayél-Neto'™?
\Grupo de Fisica Teorica José Leite Lopes Petropolis, RJ, Brazil
2CBPFE Centro Brasileiro de Pesquisas Fisicas Rua Xavier Sigaud 150, 22290-180 Urca Rio de Janeiro, RJ, Brazil
SUFES, Universidade Federal do Espirito Sante CCE, Departamenio de Fisica Campus Universitdrio de Goiabeiras, 20060-900, Vitéria,
ES, Brazil
(Received 6 June 2002, revised mamscript received 10 Jannary 2003; published 24 Apnl 2003)

The gange-invarniant Chemn-Simons-type Lorentz- and CPT-breaking term is here reassessed and a spin-
projector method i1s adopted to account for the breaking (vector) parameter. Issues such as causality, unitanity,

spontaneons gauge-symmeiry breaking, and vortex formation are investigated, and consistency conditions on
the external vector are identified.

DOI: 10.1103/PhysRevD_67.085021 PACS mumber(s): 11.15Ex. 11.30.Cp, 11.30.Ex



Violacao da simetria de Lorentz no
Brasil: trabalhos iniciais (2003)

Helayél-Neto, J.A. ; BELICH JR., H. ; FERREIRA JR., M. M. ; ORLANDO, M.
. Dimensional Reduction of a Lorentz- and CPT-Violating Chern-Simons
Model. Phys. Rev. D67 (2003) 125011, 2003.

PHYSICAL EEVIEW D 67, 125011 ({2003)

Dimensional reduction of a Lorentz- and CPT-violating Maxwell-Chern-Simons model

H. Belich, Jr..'** M. M. Femreira, Jr. >7 J. A Helayél-Neto.'>* and M. T. D. Orlando®*¥
Centro Brasileiro de Pesquisas Fisicas (CBPF), Coordenagao de Teoria de Campos e Particulas (CCP), Rua Dr. Xavier Siga
130 Rio de Janeiro RJ 22200-180, Brazil
2Grupo de Fisica Teorica José Leite Lopes, Petropolis RJ, Brazil
3Universidade Federal do Maranhao (UFMA), Depariamento de Fisica, Campus Universitdrio do Bacanga,
Sao Luiz MA 65085-580, Brazil
Aniversidade Federal do Espirito Santo (UFES), Departamento de Fisica e Quimica, Av. Fernando Ferrarim,
SN Goiabeiras, Vitdria ES 20060-%), Brazil
(Received 27 Jamuary 2003; published 18 June 2003)

Taking as a starting point a Lorentz and CPT nominvanant Chem-Simons-like model defined in 1+3
dimensions, we proceed to realize its dimensional reduction to 22=1+ 2. One then obtains a new planar model,
composed by the Maxwell-Chern-Simons (MCS) sector, a Klein-Gordon massless scalar field, and a coupling
term that mixes the gauge field to the external vector v#. In spite of breaking Lorentz invariance in the particle
frame, this model may preserve CPT symmetry for a single particular choice of p*. Analyzing the dispersion
relations, one verifies that the reduced model exhibits stability, but the cansality can be jeopardized by some
modes. The umitarity of the gange sector i1s assured without any restriction, while the scalar sector i1s unitary
only in the spacelike case



Violacao da simetria de Lorentz no
Brasil: trabalhos iniciais (2003)

Helayél-Neto, J.A. ; BELICH JR., H. ; FERREIRA JR.,, M. M. ; ORLANDO, M.
. Classical Solutions in a Lorentz-Violating Maxwell-Chern-Simons
Electrodynamics. Phys. Rev. D68 (2003) 025005, 2003.

PHYSICAL REVIEW D 68, 025005 (2003)

Classical solutions in a Lorentz-violating Maxwell-Chern-Simons electrodynamics

H. Belich. Jr. '? M. M. Femretra. J£ 2 J. A. Helayel-Neto.'2 and M. T. D. Orlando®*
Cantro Brasileiro de Pesquisas Fisicas (CBPF), Coordenagao de Teoria de Campos e Particulas (CCP), Rua Dr Xavier Sigaud,
150 - Rio de Janairo - BT 22200-180, Brazil
2Grupo de Fisica Teorica José Leite Lopes, Petropolis - RJ, Brazil
3 miversidade Faderal do Maranhao (UFMA), Departamento de Fisica, Campus Univarsitdrio do Bacanga,
Sao Lz - MA, 65085-580, Brazil
A niversidade Federal do Espirito Sante (UFES), Departamento de Fisica e Quimica, Av Fernando Farrarim,
SN Goiabeiras, Vitdria - ES, 20000-NN), Brazil
(Received 16 April 2003; published 3 July 2003)

We take as a starhimp point the planar model ansing from the dimensional reduction of Maxwell electrody-
namics with the (Lorentz—violating) Cammoll-Field-Jackiw tern. We then write and study the extended Maxwnell
the case of a timelike background, the comection terms dommate over the MCS sector m the region far from
the onigin, and establish the behawvior of a massless electrodynamics (in the electnic sector). In the spacelike
case, the solutions indicate the clear manifestation of spatial anisotropy, which is consistent with the existence
of a ponvileged direchion in space.



Trabalhos iniciais (2003-2004)

Helayél-Neto, J.A. ; GODINHO, C. ; SCARPELLI, A. P. B. ; CANTCHEFF,
M. N. B. . Dual Embedding of the Lorentz-Violating Electrodynamics
and The Batalin-Vilkovisky Quantisation. Phys. Rev. D, v. 68, p. 06502,
2003.

Helayél-Neto, J.A. ; BELICH JR., H. ; Boldo, J.L.; Colatto, L.P.;
NOGUEIRA, A. L. M. A. . Supersymmetric Extension of the Lorentz- and
CPT-Violating Maxwell-Chern-Simons Model. Phys. Rev. D, v. 68, p.
06503, 2003.

Helayél-Neto, J.A. ; SCARPELLI, A. P. B. ; BELICH JR,, H.; BOLDO, J. L.
; Colatto, L.P. ; NOGUEIRA, A. L. M. A. . Remarks on the Causality,
Unitarity and Supersymmetric Extension of the Lorentz- and CPT-
Violating Maxwell-Chern-Simons Model. Nucl. Phys. B127 (2004) 105
(Proc. Suppl.), 2004.

Belich, H; Ferreira, M. M. ; Helayel-Neto, J. A. . Dimensional reduction
of the Abelian Higgs Carroll-Field-Jackiw model. European Physical
Journal C, Alemanha, v. 38, p. 511-519, 2005.



Trabalhos intermediarios (2005-2006)

Belich, H; Costa-Soares, T. ; Ferreira, M. M. ; Helayél-Neto, J. A. .
Classical solutions in a Lorentz violating scenario of Maxwell-Chern-
Simons-Proca electrodynamics. European Physical Journal C, v. 42, p.
127-137, 2005.

Belich, H; Costa-Soares, T. ; Ferreiralr., M. M. ; Helayél-Neto, J. A. .
Non-minimal coupling to a Lorentz-violating background and
topological implications. European Physical Journal C, v. 41, p. 421-
426, 2005.

Eur. Phys. J. C 41, 421426 (2005)
Digital Object Identifier (DOI) 10.1140/epje /s2005-02240-v THE EUROPEAN
PHYSICAL JOURNAL C

Non-minimal coupling to a Lorentz-violating background
and topological implications

H. Belich!:2:=, T, Costa-Soares?-34b WM. M. Ferreira Jr.2:5=, J A, Helayél-Neto?-3.d

! Universidade Federal do Espirito Santo (UFES), Departamento de Fisica e Quimica, Av. Fernando Ferrari, S/N Goiabeiras,

Vitdria — ES, 20060-900, Brasil
2 Grupo de Fisica Tedrica José Leite Lopes, C.P. 91933, CEP 25685-970, Petrépolis, RJ, Brasil
 CCP, CBPF. Rua Xavier Sigaud, 150, CEP 22200-180, Rio de Janeiro, RJ, Brasil
! Universidade Federal de Juiz de Fora (UFJF), Colégio Téenico Universitdrio, av. Bernardo Masearenhas, 1283, Bairro Fdbriea
Juiz de Fora — MG, 36020-001, Brasil
5 Universidade Federal do Maranhfo (UFMA), Departamento de Fisiea, Campus Universitdrio do Bacanga, S&o Luiz - MA,
G5055-580, Brasil



Trabalhos intermediarios (2005-2000)

Belich, H; COSTASOARES, T ; FERREIRAJR, M ; HELAYEL NETO,
J; Orlando, M.; A comment on the topological phase for anti-particles in
a Lorentz-violating environment. Physics Letters. Section B 639, p. 675-
678, 2006.

Helayél-Neto, J.A. ; SCARPELLI, A. P. B. . A LORENTZ-VIOLATING SO(3)-
MODEL: DISCUSSING THE UNITARITY, CAUSALITY AND THE 'T HOOFT -
POLYAKOV MONOPOLES. Physical Review D 73, p. 105020, 2006.

PHYSICAL REVIEW D 73, 105020 (2006)

Lorentz-violating SO(3) model: Discussing unitarity, causality, and 't Hooft-Polvakov monopoles

A.P. Baéta Scarpelli'™* and J. A. Helayél-Neto™"'

' Universidade Federal de Minas Gerais, Departamento de Fisica - ICEx, P.O. Box 702, 30.161-970, Belo Horizonte MG - Brazil
’C BPFE Centro Brf.ise'!ffrca‘de' Pesguisas Fisicas, Rua Xavier Sigaud 150, 22290-180 Urca, Rio de Janeiro, RJ, Brazil
“Grupo de Fisica Tedrica José Leite Lopes, Petropolis, RJ, Brasil.

(Received 10 January 2006; published 31 May 2006)

In this paper, we extend the analysis of the Lorentz-violating Quantum Electrodynamics to the non-
Abelian case: an 50(3) Yang-Mills Lagrangian with the addition of the non-Abelian Chern-Simons-type
term. We consider the spontaneous symmetry breaking of the model and inspect its spectrum in order to
check if unitarity and causality are respected. An analysis of the topological structure is also carried out
and we show that a "t Hoofi-Polyakov solution for monopoles is still present.

DO 1000103/PhysRevD 73105020 PACS numbers: 11.15.—qg. 11.15.Ex. 11.30.Cp. 11.30.Er



Trabalhos posteriores (2006-2009)

BELICH JR., H. ; Costa-Soares, T; FERREIRA JR., M. M. ; Helayeéel-Neto,
J.A. ; MOUCHERECK, F. M. . LORENTZ-VIOLATING CORRECTIONS ON
THE HYDROGEN SPECTRUM INDUCED BY A NON-MINIMAL COUPLING.
Physical Review D, v. 74, p. 065009, 2006.

BELICH JR., H. ; Costa-Soares, T ; FERREIRA JR., M. M. ; Helayél-
Neto, J.A. ; ORLANDO, M. . GAUGE THEORIES WITH LORENTZ-
SYMMETRY VIOLATION AND ELECTRICALLY CHARGED VORTICES IN
THE PLANAR REGIME. International Journal of Modern Physics A, v.
A21, p. 2415, 2006.

BARRAZ JUNIOR, N. M. ; Fonseca, J.M. ; MOURA MELO, W. A. ; Helayél-
Neto, J.A. . On Dirac-like Monopoles in a Lorentz and CPT-Violating
Electrodynamics. Physical Review D 76, p. 027701, 2007.

BELICH JR., H. ; Colatto, L.P. ; Costa-Soares, T; Helayél-Neto, J.A. ;
ORLANDO, M. . Magnetic Moment Generation from non-Minimal
Couplings in a Scenario with Lorentz-Symmetry Violation. European
Physical Journal C, v. 62, p. 425-432, 2009.



Trabalhos recentes (2010 -2012)

J.L. Boldo a, J.A. Helayél-Neto , L.M. de Moraesa, C.A.G. Sasaki , V.J.
Vasquez Otoya , Graviton excitations and Lorentz-Violating gravity
with cosmological constant, Phys. Lett. B 689, 112 (2010)

Physics Letters B 68O (20007 112-115

Contents lists available at ScienceDirect

Physics Letters B

|

www.elsevier.com/locata/physleth

Graviton excitations and Lorentz-Violating gravity with cosmological constant

J.L. Boldo?, J.A. Helayél-Neto?, LM. de Moraes?, CA.G. Sasaki®, V. Visquez Otoya “*

4 CBPF, Ceniro Brosileiro de Pesquisos Fisicos, Ruc Xovier Sigoud 150 22200 180, Urce, Rio de foneiro, Brazil
" UER[ Universidode Estodual do Rio de Jeneim, Departamento de Fstuneras Matemdtices, Instituto de Motemdtica e Fstotistice,

B 580 Froncisco Xavier, 524 205504013, Morocand, Rio de Joneirg, Brazil
© UFF. Universidede Federc! Fluminense. Compus do Proio Vermelho. Gragocto. 24210-310 Niteroi Rio de [meiro. Brozil




Trabalhos recentes (2010 -2012

B. Pereira-Dias et al., Phys. Rev. D 83, 084011 (2011)

PHYSICAL REVIEW D 83, 084011 (2011)

Probing the effects of Lorentz-symmetry violating Chern-Simons and Ricci-Cotton terms
in higher derivative gravity

B. Pereira-Dias,* C. A. Hernaski,” and J. A. Helayél-Neto*

Ceniro Brasileiro de Pesguisas Fisicas, Rua Dr. Xavier Sigaud 150, Urca, Rio de Janeiro, Brazil, CEP 22290-180
(Received 4 October 2010; published 7 April 2011)

The combined effects of the Lorentz-symmetry violating Chem-Simons and Ricci-Cotton actions are
investigated for the Einstein-Hilbert gravity in the second-order formalism modified by higher derivative
terms, and their consequences on the spectrum of excitations are analyzed. We follow the lines of previous
works and build up an orthonormal basis of projector-like operators for the degrees of freedom, rather than
for the spin modes of the fields. With this new basis, the attainment of the propagators is remarkably

PHYSICAL REVIEW D 82, 064014 (2010)

Chern-Simons gravity with (curvature)® and (torsion)* terms and a basis
of degree-of-freedom projection operators
J. A. Helayél-Neto,* C. A. Hernaski,” B. Pereira-Dias,” A. A. Vargas-Paredes,® and V.J. Vasquez-Otoya'

Centro Brasileiro de Pesquisas Fisicas, Rua Dr. Xavier Sigaud 150, Urca, Rio de Janeiro, Brazil, CEP 22290-1580
(Received 3 June 2010; published 8 September 2010)

The effects of (curvature *- and (torsion)?-terms in the Einstein-Hilbent-Chern-Simons Lagrangian are
investigated. The purposes are two-fold: (i) to show the efficacy of an orthogonal basis of degree-of-
freedom projection operators recently proposed and to ascertain its adequacy for obtaining propagators of
oeneral party-breaking gravity models in three dimensions; (ii) to analyze the role of the topological
Chern-Simons term for the unitarity and the particle spectrum of the model squared-curvature terms in




Trabalhos recentes (2010 -2012)

H. Belich et al., Phys. Rev. D 86, 125037 (2012)

PHYSICAL REVIEW D 86, 125037 (2012)

Investigation of the Kp-tvpe Lorentz-symmetry breaking gauge models
with vortexlike configurations

H. Belich.,"* F.J.L. Leal.>" H.L.C. Louzada,"” and M. T.D. Orlando"-*
'D-f';mre'mnﬂn'n de Fisica, Universidade Federal do Espirito Santo {UFES),
Avenida Fermnando Ferrari 514, Vtdria, Espirito Santo CEP 29060-900, Brazil
*Instituto Federal de Educacdo, Ciéncia e Tecnologia do Estado do Espirito Santo (IFES }—Campus Linhares,

Avenida Filoginio Peixoto S/N, Bairro Aviso, Linhares, Espirito Santo CEP 29901-291, Brazil
(Received 25 July 2012; published 26 December 2012)

For the CPT-even case of the minimal Standard Model extension, the spin-projector method is adopted
to account for the breaking (tensor) K, .., term. We adopt a particular decomposition of this term in four
vectors, and carry oul a detailed analysis of causality and unitarity. From this study, we are able to impose

conditions on the decomposition of the K, ., and vortex formation is also investigated in different
situations.

DOL: 101103 PhysRevD 86.125037 PACS numbers: 11.30.Cp, 1260.—i, 11.27+d, 11.10.Lm




Trabalhos disseminados pelo pais

0 Grupo da UFMG (Scarpelli, Nemes, Sampaio, Hiller):
aspectos de esquemas de regularizacao da teorias de campos
com LV, incluindo geracao radiativa de termos LV.

« SCARPELLI, A. P. Baéta ; Sampaio, Marcos ; NEMES, M. C. ; HILLER, B.
. Gauge invariance and the CPT and Lorentz violating induced Chern-Simons-
like term in extended QED. European Physical Journal C , v. 56, p. 571-578,
2008.

- Scarpelli, A P Baéta . QED with chiral nonminimal coupling: aspects of the
Lorentz-violating quantum corrections. Journal of Physics. G, Nuclear and
Particle Physics , v. 39, p. 125001, 2012.

« Gazzola, G ; Fargnoli, H G ; Scarpelli, A P Baéta ; Sampaio, Marcos ;
Nemes, M C . QED with minimal and nonminimal couplings: on the quantum
generation of Lorentz-violating terms in the pure photon sector. Journal of
Physics. G, Nuclear and Particle Physics , v. 39, p. 035002, 2012.



Trabalhos em LV pelo pais

o Grupo da USP e UFPB (Petrov, Nascimento, Ferrari, Gomes):
esquemas de regularizacao da teorias de campos com LV e geracao
radiativa de termos LV.

« FERRARI, A. F. ; GOMES, M. ; NASCIMENTO, J. R. S. ; PETROV, A. ; Passos,
E ; SILVA, A. ]. . Lorentz violation in the linearized gravity. Physics Letters.
B (Print) , v. 652, p. 174-180, 2007.

« PETROV, A. ; GOMES, M. ; NASCIMENTO, 1. R. S. ; Passos, E ; SILVA, A.
J. On the induction of the fourdimensional

Lorentz-breaking non-Abelian Chern-Simons action. Physical Review. D 76, p.
047701, 2007.

« GOMES, M. ; MARIZ, T. ; NASCIMENTO, J. R. S. ; Passos, E ; PETROV, A.;
SILVA, A. ]. . Ambiguities in the effective action in Lorentz-violating gravity.
Physical Review. D. 78, p. 025029, 2008.

MARIZ, T. ; NASCIMENTO, J. R. S. ; PETROV, A. ; Santos, L. Y. ; SILVA, A. ].
. Lorentz violation and the propertime method. Physics Letters. B (Print) ,
v. 661, p. 312-318, 2008.



Trabalhos em LV pelo pais

o Grupo da USP e UFPB

PETROV, A. ; GOMES, M. ; NASCIMENTO, J. R. S.; SILVA,6 A. ]..
Aetherlike Lorentz-breaking actions. Physical Review. D. 81, p. 045018,
2010..

PETROV, A. ; GOMES, M. ; MARIZ, T. ; NASCIMENTO, J. R. S.; SILVA, A.
J. ; A. F. Santos . Free energy of Lorentz-violating QED at high temperature.
Physical Review.D 81, p. 045013, 2010.

PETROV, A. ; NASCIMENTO, J. R. S. ; WOTZASEK, C. ; GUIMARAES, M. S.
. On the duality in four-dimensional Lorentz-breaking field theories. Europhysics
Letters (Print) , v. 95, p. 51002, 2011.

PETROV, A. ; MARIZ, T. ; NASCIMENTO, J. R. S. . Perturbative generation of
the higher-derivative Lorentzbreaking terms. Physical Review. D 85, p. 125003,

2012.
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0 Grupo da UFPB e UFCG (Petrov, Nascimento, Passos,
Brito, Cldévis): esquemas de regularizacao da teorias de
campos com LV e geracao radiativa de termos LV.

» Brito, F. A. ; NASCIMENTO, J. R. S. ; PETROV, A. ; Passos, E . Lorentz-CPT
violation, radiative corrections and finite temperature. The Journal of High
Energy Physics (Online) , v. 0706, p. 016, 2007.

« PETROV, A. ; Passos, E ; NASCIMENTO, J. R. S. ; Brito, F. A. . The
Ambiguity-free four-dimensional Lorentz breaking Chern-Simons action.
Physics Letters. B (Print) , v. 664, p. 112-115, 2008.

« PETROV, A. ; Passos, E . Two-dimensional Lorentz-violating Chern-
Simons-like action. Physics Letters. Section B
, V. 662, p. 441-444, 2008.

 F. Brito; ; Passos, E. ; SAMPAIO, P. ; Wotzasek, C. . 4D-2D
projection of Lorentz-violating Myers-Pospelov QED. Physical Review. D 86, p.
105036, 2012.
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0 Grupo da UFPB e UFCG (Petrov, Nascimento, Passos,
Brito, Cldévis): esquemas de regularizacao da teorias de
campos com LV e geracao radiativa de termos LV.

. ; F. Brito; Passos, E. . Analogue Aharonov-Bohm effect in a
Lorentz-violating background. Physical Review. D 86, p. 125015, 2012.

- F. Brito ; Passos, E. ; . On the effective action of the vacuum
photon splitting in Lorentz-violating QED. Europhysics Letters (Print), v. 95, p.

51001, 2011.
* F. Brito ; ; ; Eduardo Passos/E. Passos ;

Wotzasek, C. . Induced Chern Simons- Ilke action in Lorentz-violating massless
QED. Physical Review. D, Particles, Fields, Gravitation, and Cosmology, v. 78, p.
125023, 2008.

- F. Brito ; Nascimento, Jose R ; PASSOS, E. M. R. DOS ; PETROV, A. Y.

: Passos, Eduardo ; Brito, Francisco A ; Petrov, Albert Yu . Lorentz-CPT
violation, radiative corrections and finite temperature. The Journal of High
Energy Physics (Online), v. 2007, p. 016-016, 2007.
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0 Grupo da UNESP (Hott, Dutra, ): defeitos topoldgicos
com violacao de Lorentz.

 A. de Souza Dutra, M. Hott, and F. A. Barone, Two field BPS solutions for
generalized Lorentz breaking models, PHYSICAL REVIEW D 74, 085030
(2006).

- de Souza Dutra, A. ; Correa, R. . Traveling solitons in Lorentz and CPT
breaking systems. Physical Review. D, Particles, Fields, Gravitation, and
Cosmology , v. 83, p. 105007, 2011.

- On the Behavior of Oscillons and Breathers in Lorentz Violating
Scenarios, de Souza Dutra, A. ; Correa, R. ;


http://arxiv.org/abs/1212.4448
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0 Grupo da UFV (Winder, Del Cima):

. ; W.A. MOURA-MELO; J. Fonseca ; J.A.
Helayel-Neto. Dirac-like monopoles in a Lorentz- and CPT-violating
electrodynamics. Physical Review. D 76, p. 027701, 2007.

- J. Fonseca; ; W.A. MOURA-MELO . Emission and
absorption of photons and the black-body spectrum in Lorentz-odd
electrodynamics. Physics Letters. Section B, v. 671, p. 280-283, 2009.

- Gomes, André H. : Pereira, Afranio R. ; Moura-Melo, Winder
A. ; . Testing CPT- and Lorentz-odd
electrodynamics with waveguides. The Journal of High Energy Physics
(Online), v. 2010, p. 104-114, 2010.
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0 Grupo da UFV (Winder, Del Cima):

m DeI Cima, 0. M. ; Fonseca, Jakson M. ; Franco, Daniel H.T.
Lorentz and CPT violation in QED
reV|S|ted A missing analysis. Physics Letters. B (Print), v
688, p. 258-262, 2010.

o Del Cima, O. M. ; Fonseca, J. ; Franco, D. ; Gomes, A. ;
Piguet, O. . All orders renormalizability of a Lorentz- and
CPT violating quantum electrodynamics. Physical Review.
D, Particles, Fields, Gravitation, and Cosmology, v. 85, p.
065023, 2012.
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0 Grupo da UFC (Carlos Alberto):

« Maluf, R. V. ; ; : Almeida, C.A.S. .
Matter-gravity scattering in the presence of spontaneous Lorentz
violation. Physical Review. D. Particles, Fields, Gravitation, and
Cosmology (Online), v. 88, p. 025005, 2013.

« SANTOS, VICTOR ; Almeida, C.A.S. . On gravity localization under
Lorentz violation in warped scenario. Physics Letters. B (Print), v. 718,
p. 1114-1118, 2013.
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o Grupo da UFES, UFPB, UFMA (Humberto Belich, K.
Bakke, Edilberto Silva):

-BELICH , H. ; Costa-Soares, T ; HELAYEL-NETO, J. A. ;

. N=1 Supersymmetric Quantum Mechanics in a
Scenarlo with Lorentz-Symmetry Violation. Physics Letters A, v. 370, p. 126-
130, 2007.
* Belich, H. ; COLATTO, L. P. ; ; HELAYEL-NETO, J. A.
; . Magnetic moment generation from non-minimal
couplings in a scenario with Lorentz-symmetry violation. European Physical
Journal C, v. 62, p. 425-432, 2009.
. ; Belich, H. ; Silva, E.O. . Relativistic Anandan quantum phase in
the Lorentz violation background. Annalen der Physik (Leipzig), v. 523, p. n/a-
n/a, 2011.
. ; Belich, H. ; Silva, E. O. . Relativistic Landau-Aharonov-Casher
quantization based on the Lorentz symmetry violation background. Journal of
Mathematical Physics, v. 52, p. 063505-063505-7, 2011.
. ; Belich, H. . Quantum holonomies based on the Lorentz-violating
tensor background. Journal of Physics G: Nuclear and Particle Physics, v. 40, p.
065002, 2013.
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0 Grupo da UFMA (Casana, Manoel, Adalto, Edilberto):
eletrodinamica CPT-par com LV, defeitos topologicos,
sistemas planares, temperatura finita, vortices, fases
topologicas, sistemas fermionicos, acoplamento nao-minimo.

R.Casana ; Ferreira Jr., M.M. ; HORA, Carlos Eduardo da . Classical
solutions for the Carroll-Field-Jackiw-Proca electrodynamics. Physical Review. D,
Particles, Fields, Gravitation, and Cosmology, v. 78, p. 025030, 2008.

R. Casana; Carlos Eduardo da ; Ferreira Jr., M.M. . Classical solutions for
the Lorentz-violating and CPT-even term of the standard model extension.
Physical Review. D, Particles, Fields, Gravitation, and Cosmology, v. 78, p.
105014, 2008.

R. Casana; Ferreira, Manoel M.; Rodrigues, J.R; Lorentz-violating
contributions of the Carroll-Field-Jackiw model to the CMB anisotropy. Physical
Review D, Particles, Fields, Gravitation and Cosmology, v. 78, p. 125013-1-
125013-9, 2008.



Trabalhos em LV pela UFMA

o R.Casana ; Ferreira, Manoel M. ; A.R. Gomes ;
Stationary solutlons for the parlty even sector of the CPT-even and
Lorentz-covariance-violating term of the standard model extension.
European Physical Journal C, v. 62, p. 573-578, 2009.

o R.Casana; Ferreira, Manoel M. ; ;
Finite temperature behavior of the CPT-even and parity-even
electrodynamics of the standard model extension. Physical Review. D80,
p. 085026, 2009.

o R.Casana; Ferreira Jr., M.M. A.R. Gomes ;
Gauge propagator and phyS|caI conS|stency of the CPT-even part of the
Standard Model Extension. Physical Review. D 80, p. 125040, 2009.
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Trabalhos recentes...

PHYSICAL REVIEW D 86, 125033 (2012)

Effectsof a CPT-even and Lorentz-violating nonminimal coupling on electron-positronscattering

R. Casana.* M. M. Ferreira. Jr..""" R. V. Maluf.” and F. E. P. dos Santos’

'Depurmmem:} de Fisica, Universidade Federal do Maranhdo (UFMA),
Campus Universitdrio do Bacanga, Sdo Luiz, Maranhdo 65085-580, Brazil
nstituto de Fisica, Universidade de Sdo Paulo (USP), Caixa Postal 66318, Sdo Paulo, Sdo Paulo 05315-970, Brazil
(Received 5 October 2012; published 20 December 2012)

We propose a new CPT-even and Lorentz-violating nonminimal coupling between fermions and
Abelian gauge fields involving the CPT-even tensor (Kg) ,,,g of the standard model extension. We thus

PHYSICAL REVIEW D 86, 065011 (2012)

Uncharged compactlike and fractional Lorentz-violating BPS vortices in the CPT-even
sector of the standard model extension

C. Miller.! R. Casana.! M. M. Ferreira. Jr.." and E. da Hora™

' Departamento de Fisica, Universidade Federal do Maranhdo, 65085-580, Sdo Luis, Maranhdo, Brazil

Eﬂe;mn‘amem:; de Fisica, Universidade Federal da Paraiba, 5805 1-900, Jodo Pessoa, Paraiba, Brazil
(Received 5 March 2012; revised manuscript received 9 August 2012; published 10 September 2012)

We have investigated and verified the existence of stable uncharged Bogomol 'nyi-Prasad-Sommerfeld
(BPS) vortices in the framework of an Abelian Maxwell-Higgs model supplemented with CPT-even and
Lorentz-violating (LV) terms belonging to the gauge and Higgs sectors of the standard model extension.




Trabalhos recentes...

Physics Letters B 718 (2012) 620-624

Contents lists available at SciVerse ScienceDirect

PHYSICS LETTERS B

Physics Letters B

www.elsevier.com/locate/physleth

Magnetic flux inversion in charged BPS vortices in a Lorentz-violating
Maxwell-Higgs framework

R. Casana**, M.M. Ferreira Jr.?, E. da Hora ®-“, C. Miller 2:P

PHYSICAL REVIEW D 87, 047701 (2013)

New CPT-even and Lorentz-violating nonminimal coupling in the Dirac equation

R. Casana,' M. M. Ferreira, Jr..! E. Passos,” E E.P. dos Santos,! and E. O. Silva'

Tamenio de Fisica, Universidade Federal do Maranhdo, Campus Universivdrio do Bacanga, S5do Luiz-MA, 65085-5¢8
2.D.e*,u.u'ra‘u'.-m_nr:a‘.-:a de Fisica, Universidade Federal de Camping Grande, Caiva Posial 10077,
SET09-970 Campinag Grande, Paraiba, Brazil
(Received 28 September 2012; published 4 February 201 3)

In this work, we propose a CPT-even and Lorentz-violating dimension-five nonminimal coupling
between fermionic and sanese fields. involving the CPT-even and Lorentz-violatine sanee tensor of the
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PSS LETTERS: B

Physics Letters B
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Radiative generation of the CPT-even gauge term of the SME from
a dimension-five nonminimal coupling term

R. Casana“®, M.M. Ferreira Jr.**, R.V. Maluf®, EE.P. dos Santos 2

i Universidode Federcl do Moronhdo (UFMAL Deportamento de Fisica, Compus Univer sitdrio do Boomygo, S3o Lufs, MA, 65085-580, Brozil
U Universidede Federal do Ceand {UFC), Deporfementa de Flsics, Compus do Pici Fortolezo, CE, CP 6030 60455-760, Brozil
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Finalizando... Sem finalizar...
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