Nao ¢é nada facil admitir, por exemplo, que
a vida moral, juridica instaurada e estruturada
com a aceitacdo, quase que dogmatica, da pres-
suposicdo de que agimos livremente e por isso
Mesmo SOmos responsaveis por Nossos atos, re-
sultaria da nossa ignorancia do que nos move a
agir. Talvez seja mais dificil ainda compreender
e admitir que no mundo das experiéncias afeti-
vas cotidianas seja indispensavel para consti-
tuicdo de sujeitos morais responsaveis que se
proceda até certo ponto, “como se” um livre-
arbitrio definisse as a¢des individuais.

Em seu esforco de conciliar determinismo
e liberdade, observamos que o pensamento de
Atlan se desenvolve na fronteira dos lugares
epistemoldgicos da ciéncia e da filosofia. E
também sua preocupacéo, o que fica muito cla-
ro no texto de Ana Maria e Cecilia, que é indis-
pensavel uma aproximagdo das ciéncias natu-
rais com as ciéncias humanas, sem que elas
percam sua identidade epistemoldgica definida
por seus lugares de atuacdo e por seus diferen-
tes objetivos.

Compreender o mundo em que vivemos e
a nds mesmos como parte dele ndo sera possi-
vel com uma ciéncia que se isola das demais
formas de saber e que recusa as contribuices
que elas podem nos oferecer.

E quanto a liberdade?! Se ndo é facil de-
monstrar que somos livres, ndo deixa de ser
também dificil admitir que devamos compre-
ender a natureza humana unicamente nos limi-
tes das determinag@es que as ciéncias naturais
apontam em suas manifestaces.

Vem-me a mente um texto do sociélogo Pe-
ter Berger que expressa, de uma forma metafo-
rica mas elucidativa, esta questao: localizamo-
nos na sociedade e assim reconhecemos nossa
propria posi¢do, determinada por fios sutis. Por
um momento, vemo-nos realmente como fanto-
ches. De repente, porém, percebemos uma dife-
renca decisiva entre o teatro de bonecos e nosso
préprio drama. Ao contrario dos bonecos, temos
a possibilidade de interromper nossos movimen-
tos, olhando para o alto e divisando o mecanis-
Mo que nos moveu. Este ato constitui o primeiro
passo para a liberdade (Berger, 2004).

Apos todas estas reflexdes fica minha inter-
rogacédo: a biologia, as neurociéncias, as cién-
cias cognitivas podem sim apontar-nos os fios
gue nos prendem e que nos levam de la para ca.
Mas sera que, sozinhas, sdo suficientes para ex-
plicar por que somos capazes de interromper
0s movimentos e olharmos para cima reconhe-
cendo 0 que nos movia?
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Cognitive neuroscience and freedom:
healing the disciplinary divide
Neurociéncia cognitiva e liberdade:
superando a divisdo disciplinar

Daniel S. Levine 6

Aleksandrowicz/Minayo, along with Atlan who
is the subject of their article, take on an intel-
lectual challenge that is formidable but no less
necessary. This is the challenge of reconciling
the belief in determinism, at the basis of the sci-
ences, with the concerns for freedom, responsi-
bility, and ethical values, at the basis of the hu-
manities. The split between these two outlooks
is closely related to the split between reason and
emotion lamented by such authors as Damasio
(1994, 2003), and both splits are at the heart of
the current crises of modern and postmodern
civilization. If different disciplines provide win-
dows on the same reality, it can be highly dis-
comforting if the views from those windows
cannot be reconciled with one another.

Fortunately, both Aleksandrowicz/Minayo
and Atlan point to some ways out of this crisis
of cognitive dissonance. And the reconciliation
they provide is compatible with recent discov-
eries in my field of cognitive neuroscience,
along with mathematical theories of neural
networks that model interfaces between brain
and behavior.

Atlan understands what we experience as
free will as a behavioral state, to be explicable
scientifically as more knowledge emerges, that
carries with it a subjective feeling of freedom.
He sharply distinguishes this from the literal
metaphysical belief in a free will that is inde-
pendent of previous exigencies; in fact, the be-
havioral system state he propounds is entirely
compatible with scientific determinism. Yet
this is precisely the sort of human freedom that
Aleksandrowicz as a psychoanalyst is dedicated
to promoting. It is closely associated with an
increase in happiness, or what Maslow (1971)
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called self-actualization: the optimal develop-
ment of human potential.

Are Atlan and Aleksandrowicz/Minayo jus-
tified in their faith that a scientific description
of subjective freedom will become possible as
scientific knowledge expands in the relevant
areas? And if the answer to that question is yes,
how close are those areas (neuroscience and
psychology) to the necessary point of knowl-
edge?

Aleksandrowicz/Minayo caution that the
position with which Atlan is attuned does not
propound that the conclusions reached by the
neurosciences and cognitive sciences are suffi-
cient to explain subjective experience and ethical
dilemmas. Yet even without a direct one-to-one
map between brain science and subjective
states, we have come far enough in our under-
standing to have some speculative theories
about brain patterns corresponding to optimal
functioning (see, e.g., Cloninger, 1999; Leven,
1998; Levine, 2005). These theories rely on an
extensive database about the prefrontal cortex
and its connections with subcortical brain ar-
eas. | believe the theories will be refined to the
point of being partly testable in new experi-
ments within the next decade.

Quantitative models of neurocognitive func-
tion rely heavily on the modern mathematical
theory of complex dynamical systems, includ-
ing chaos, which (as Aleksandrowicz/ Minayo
note) is one of the cornerstones of Atlan’s rec-
onciliation of the sciences and the humanities.
Already there are partial mathematical descrip-
tions available of what constitutes an optimal
versus a nonoptimal state of a dynamical sys-
tem representing aspects of biological self-or-
ganization (e.g., Atlan, 1974; Hinton & Se-
jnowski, 1986; Levine, 1994; 2005).

In neuroscience (Levine & Elsberry, 1997)
and in the psychology of human decision mak-
ing (Reyna & Brainerd, 1995), optimality is
largely out of favor as a universal description of
behavior, but has retained its force as a norma-
tive prescription. And this is precisely where At-
lan’s, and Aleksandrowicz/Minayo’s, subjective
freedom lies. We humans are free in the sense
that: (1) an optimal state, variants of which have
been called happiness (Atlan, 2002), creativity
(Cloninger, 1999), and self-actualization (Maslow,
1971), exists; yet (2) we are not always at that op-
timal state but are continuously making choices
that move ourselves, and others, toward or away
from that state.

Aleksandrowicz/Minayo refer to the influ-
ence of neo-Darwinian accounts of human na-
ture, and the biases these accounts induce to-
ward genetic determinism. Yet more recently
there has been a movement toward a sort of
“neo-neo-Darwinism” in which nature and
nurture are not separate or in opposition; gene
expression is heavily influenced by develop-
ment, including both social influences and
choices; and cooperation, love, and morality
are at least as important as competition (Coll,
Bearer, & Lerner, 2004; Eisler & Levine, 2002;
Loye, 2004). In this reconstituted evolutionary
theory (which some of its proponents claim is
true to Darwin’s original notions), our actions
are partly determined by our genes but also
partly determine how the genes operate over
time. This outlook still posits a deterministic
“human nature” but one that is not severely
constrained by genes and includes the possibil-
ity of Atlanian subjective freedom.

Aleksandrowicz/Minayo raise the specter of
what other authors have called a post-biological
evolution based on genetic technologies that al-
low us to alter our own nature or that of our off-
spring. Yet whatever technology we have at our
disposal, the behavior of the resulting human
beings is still influenced by our actions, and by
our beliefs about what actions are possible. Here
is where her work and Atlan’s is the most innov-
ative. As both argue, current developments in
science (including chaos, complexity theory, and
the concept of emergence) provide an opportu-
nity for creating a more human-enhancing so-
cial order than has ever been seen in history. For
this to occur, as Aleksandrowicz/Minayo say,
“there is a pressing need for an extraordinary ef-
fort involving a vast cooperation of interdisci-
plinary competencies.” “Interdisciplinary” in
this case encompasses much more than interac-
tions between traditional academic disciplines
such as biology, psychology, anthropology,
mathematics, physics, philosophy, et cetera. It al-
s0 includes the work of psychotherapists (such
as Aleksandrowicz herself) and other helping
professionals; social change “think tanks” (such
as <www.thedarwinproject.com> and <www.
partnershipway.org>); educators at all levels
from nursery school to old age; religious clergy
and practitioners; politicians, grass-roots ac-
tivists, and nongovernmental organizations; and
much more. Aleksandrowicz/Minayo call for a
world-wide effort in which president, professor,
and trash collector alike are participants and not
spectators.
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Ruidos entre determinismo e liberdade
Clashes bewtwen determinism and
freedom

Luis Alfredo Vidal de Carvalho 7

Conforme a ciéncia avanga, novas teorias € mo-
delos mais nos capacitam a entender os fen6-
menos da Natureza, fornecendo-nos a impres-
sdo sedutora de que estamos mais préximos do
controle sobre 0 nosso mundo fisico, incluindo
a nos préprios. Estes modelos e teorias alteram
nosso livre-arbitrio a medida que, com eles, é
possivel simular o resultado futuro de nossas
acOes do presente e decidir, a priori, qual destas
atitudes nos leva a que objetivo. Cabe-nos ques-
tionar se haveria um limite para o crescimento
deste conhecimento cientifico capaz de guiar
nossas decisfes, tornando-nos cada vez mais
deterministas e fazendo de nosso livre-arbitrio
apenas um desvio deste conhecimento.

Para Kant, este limite é de fato bem deter-
minado através de um corte epistemoldgico
pautado na fisica, quimica e biologia de seu
tempo. Neste corte, apenas os objetos sem vida
poderiam ser cientificamente modelados e,
conseqlientemente, previsiveis em suas relacdes
causais. A vida, com sua capacidade de repro-
ducdo, adaptacéo e inten¢do ndo seriam mode-
laveis segundo algum conhecimento ou teoria
cientifica da fisica ou da quimica. De fato, esta
dicotomia foi superada, quando, a partir do fi-
nal do século 19, a fisico-quimica da vida foi
grandemente desvendada e os fendmenos basi-
cos da biologia reduzidos a relagGes de causa-
e-efeito previsiveis em laboratorios.

Ao longo da evolugdo do conhecimento
biolégico, tornou-se cada vez mais clara a ine-
xisténcia de um corte epistemoldgico entre as
ciéncias do vivo e as do ndo-vivo. Este corte foi
substituido por uma faixa cinza na qual o vivo
e 0 ndo-vivo transitam livremente na dimen-
sdo fundamental da complexidade estrutural e
funcional. E razoavel supor que esta mesma
faixa cinzenta representa um continuo entre o
livre-arbitrio e o determinismo, sendo o livre-
arbitrio o resultado da ignorancia cientifica
que ndo permitiria previsdes das consequién-
cias das agdes, enquanto que o determinismo
seria 0 conhecimento absoluto capaz de prever
todos os resultados das agdes.
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