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BRANCHES OF NEUROSCIENCE:

Neurophysiology

Neuroanatomy

Neuropharmacology

Behavioral neuroscience

Developmental neuroscience

Cognitive neuroscience

Systems neuroscience

Molecular neuroscience

Computational neuroscience

Neurophilosophy

Neurology

Neuropsychology

Neuroevolution

Neuroeconomics

Neurotheology
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HISTORY OF NEUROSCIENCE: 360 B.C. - 1630

άWe learn by 
associations of 

ideasΦέ

Greece France
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USA

HISTORY OF NEUROSCIENCE: 1848
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behavior

England

behavior

HISTORY OF NEUROSCIENCE: 1859
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HISTORY OF NEUROSCIENCE: 1904

Russia
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Spain

HISTORY OF NEUROSCIENCE: 1906

Italy
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Austria

HISTORY OF NEUROSCIENCE: 1914

άWe must understand 
that our ideas in 

psychology will be based 
on organic structuresΦέ
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Canada

άNeurons that fire
together wire togetherΦέ

HISTORY OF NEUROSCIENCE: 1949
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USA

Exam human behavior 
emphasizing concrete facts

Do not consider internal 
mechanisms associated with the 
motivation behind the behavior

HISTORY OF NEUROSCIENCE: 1953
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USA

HISTORY OF NEUROSCIENCE: 1957
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USA

HISTORY OF NEUROSCIENCE: 2000

Habituation

Sensitization
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England

HISTORY OF NEUROSCIENCE: 2011
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CONVENTIONAL TECHNIQUES: 

Å Positrons Emission Tomography (PET Scan)
Å Functional Magnetic Resonance (FMR)
Å Computational Tomography (CT)
Å Near Infrared Spectroscopy (NIRS)
Å Optic and Eletronic Microscopy (OM and EM)

PARTICLE ACCELERATORS TECHNIQUES:

Å Scanning Transmission X-Ray Microscopy (STXM)
Å Secondary Ion Mass Spectrometry (MeV-SIMS)
Å Particle Induced X-Ray Emission (PIXE)
Å Scanning Transmission Ion Microscopy (STIM)
Å X-Ray Fluorescence (XRF)
Å Synchrotron Radiation Micro Tomography (MT)

TECHNIQUES IN NEUROSCIENCE: ADVANTAGES E LIMITATIONS
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Analysis of memory consolidation 
and evocation in rats by proton 

induced X-ray emission

Jobim et al., 2014
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MEMORY WITH
CONTEXT 

INFORMATION + 
EMOTION INPUT 

CONCEPTUAL 
SELF 

FORMATION

HIPPOCAMPUS

CONTEXT 
INFORMATION 

NEOCORTEX

IDENTITY
VALUES
BELIEFS

GIVE MEANING TO 
LIFE EXPERIENCES

AMYGDALOID 
COMPLEX

EMOTION
INPUT

BEHAVIOR 
CHANGE
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HUMAN NEOCORTEX LAYERS EVALUATED BY PIXE, STIM AND 
STXM TECHNIQUES.

Paulo Fernandes Costa Jobim, Carla Eliete Iochims dos Santos, Johnny Ferraz Dias, Mitja 
Kelemen, tǊƛƳƻȌ tŜƭƛŎƻƴ4, Katarina Vogel aƛƪǳǑΣ Lorella Pascolo6, Alessandra Gianoncelli, 
Diana Eva Bedolla, Alberto Antônio Rasia-Filho  
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microPIXEςZn RESULT
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STIM ςTISSUE AREAL DENSITY ANALYSIS
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STXM (CONTRAST PHASE MODE) ςCELL MORPHOLOGY


