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Bianualmente, a Fundagéo Bial organiza os simpdsios Aquém e
Além do Cérebro, um espago de didlogo aberto que retne alguns
dos mais prestigiados especialistas mundiais nas areas da
Psicofisiologia e da Parapsicologia e os seus bolseiros.
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Nestes encontros, através da exposicao de posters e das sessdes
de comunicagdes orais de um conjunto de projectos, a Fundagao
Bial apresenta a comunidade cientifica os resultados das
investigacdes dos seus bolseiros.
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SESSAO DE ABERTURA

DISCURSO DO PRESIDENTE DA FUNDACAO BIAL

Luis Portela

Senhor representante do Conselho de Reitores das Universidades
Portuguesas e Magnifico Reitor da Universidade do Porto, Professor José
Carlos Marques dos Santos, Senhora Governadora Civil do Porto, Dra.
Isabel Oneto, Senhor Presidente da Comissao de Coordenacio e Desen-
volvimento Regional do Norte, Dr. Carlos Lage, Senhor Vice-Presidente
da Camara Municipal do Porto, Dr. Alvaro Castello-Branco, Senhor
Presidente do Conselho Regional do Norte da Ordem dos Médicos, Dr.
José Pedro Moreira da Silva, Senhor Presidente da Comissao Organizadora
deste Simpdsio, Professor Fernando Lopes da Silva, demais autoridades
presentes, minhas Senhoras e meus Senhores.

Antes de mais, quero agradecer a presenca de todos nesta sala e expressar
os meus votos de que aqui passemos em conjunto alguns dias agraddveis,
com conferéncias de alto nivel, esclarecedoras trocas de impressoes,
frutuosos contactos e um bom ambiente entre todos.

Quando a Comissio Organizadora deste VII Simpésio "Aquém e
Além do Cérebro" delineou o programa, estava prevista nesta sessao de
abertura uma homenagem ao Senhor Professor Nuno Grande, que, por
forca dos nossos estatutos, deixard de ser administrador da Fundagao Bial
no final do actual mandato, o que ocorrerd no préximo ano. Mas, tendo
sido decidido convidar o Senhor Ministro da Ciéncia, Tecnologia e Ensino
Superior, Professor José Mariano Gago, para presidir a essa sessao, e veri-
ficando-se que o Senhor Ministro nao podia estar hoje aqui connosco,
entendemos transferir a referida homenagem para a sessao de encerra-
mento deste simpésio, no préximo sébado, pelas 16:30. Contamos que
todos possam aqui estar, manifestando ao nosso homenageado o carinho
que ele merece. Deixarei para essa altura algumas palavras dirigidas aquele
que ¢é para muitos de nés um mestre da Academia e para muitos também
- entre os quais eu me incluo - um mestre de Vida.



SESSAO DE ABERTURA

Por hoje, desejo saudar a Comissio Organizadora deste simpésio,
agradecendo a colaboragao de todos: Professores Alexandre Castro-Caldas,
Caroline Watt, Dick Bierman, Mdrio Simoes, Rui Mota Cardoso e, muito
especialmente, o Presidente da Comissao - Professor Fernando Lopes da
Silva. Bem hajam pela forma dedicada e competente como organizaram
mais esta edi¢ao do j4 tradicional simpésio da Fundagao Bial.

O tema deste ano - Emogdes - parece-me muito interessante e actual.
Num mundo onde tantas vezes se privilegia o material, o intelectual e o
racional ou, pelo menos, o aparentemente racional, é bom que se estude,
se aprofunde e se discuta a vida das emogoes. O Professor Fernando Lopes
da Silva vai naturalmente falar sobre o tema na sua intervengio.

Pela minha parte, gostaria apenas de sublinhar a riqueza que, mais
uma vez, deverd resultar do facto de reunirmos neste simpdsio investigadores
com perspectivas diferentes. Nao sei se fomos pioneiros, mas, na verdade,
nio ¢ habitual reunirem-se num mesmo férum investigadores de dreas
mais tradicionais, como a Psicofisiologia e a Neurofisiologia, com investi-
gadores de dreas mais atrevidas, como de certa forma ¢ a Parapsicologia.

Ora, quando em 1994 cridmos o nosso primeiro pacote de Bolsas de
Investigagao Cientifica, beneficiando as duas dreas citadas, tinhamos por
objectivo, nao sé contribuir para o esclarecimento cientifico em cada uma
delas, mas também incentivar uma progressiva aproximagao entre as duas,
proporcionadora de um enriquecimento cruzado e de um superior esclare-
cimento global. Congratulamo-nos hoje com a forma respeitosa como
cada um tem defendido os seus pontos de vista e escutado e apreciado os
pontos de vista dos outros. Por vezes percebe-se claramente que as pers-
pectivas sao diferentes, ou até bastante diferentes, mas sempre houve edu-
cagdo e respeito na discussio, o que certamente acontecerd uma vez mais
neste simpasio.

Aqui estarao muitos dos nossos bolseiros - que jd se contam em 842,
de 22 paises diferentes, sendo cerca de 50% da drea da Psicofisiologia e
outros tantos da drea da Parapsicologia. De facto, desde 1994 até hoje,
apoidmos 261 projectos, envolvendo 842 investigadores de 22 paises,
sendo a maioria hoje do Reino Unido e dos Estados Unidos da América,
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paises de onde nos tém chegado em grande quantidade projectos que tém
sido melhor avaliados pelos membros do nosso Conselho Cientifico.

E esses nossos bolseiros aqui estao para apresentarem os resultados do
seu trabalho. Temos 42 posters, com resultados definitivos, em exibi¢io na
galeria ao lado deste saldo e teremos 20 apresentagoes orais, que foram
seleccionadas pela Comissao Organizadora para serem apresentadas nas
tardes dos dias 27 e 28. A generalidade dos resultados, provisérios ou defi-
nitivos, poderd ainda ser consultada na nossa pdgina da Internet, através
de um dos computadores disponiveis para esse efeito também na galeria
aqui ao lado. Os nossos bolseiros estardo disponiveis para discutir com os
restantes participantes os resultados dos seus trabalhos, especialmente nessas
duas tardes, apds as apresentagdes orais.

Mas também aqui estarao alguns deles para vos apresentarem as suas
conferéncias e, sobretudo, para discutirem com os restantes conferencistas
convidados. Tendo, mais uma vez, conseguido reunir aqui um excelente
conjunto de palestrantes, fago votos de que tenhamos excelentes prelecgoes e
excelentes intervengdes também por parte da plateia.

Entretanto, é meu privilégio anunciar-lhes que a Fundagao Bial decidiu
langar um novo pacote de bolsas de investigagao cientifica, de caracteristicas
semelhantes aos anteriores, cujo concurso abrird no préximo més de Abril
e encerrard em 31 de Agosto p.f. As dreas beneficiadas continuarao a ser a
Psicofisiologia e a Parapsicologia. Apoiamos a investigagao do ser humano
sauddvel. Nao apoiamos a investigagao em patologia e muito menos em
terapéutica. Esta ¢ uma instituigao sem fins lucrativos, considerada pelo
Governo Portugués de utilidade publica. A nossa postura ¢ mecendtica,
nio solicitando, nem aceitando qualquer contrapartida por parte dos nossos
bolseiros. Mas, para que as coisas sejam claras, nem sequer apoiamos dreas
de patologia ou de terapéutica.

Apenas queremos incentivar o esclarecimento do ser humano, na pers-
pectiva fisica e na perspectiva espiritual, na convic¢io de que continuam a
existir muitos milhoes de neurénios que nao se sabe exactamente para que
servem, bem como muitos fenémenos relativamente estranhos que conti-
nuam sem explica¢io cientifica, e muitas vezes, sem sequer percebermos se
s30 reais ou apenas abstracgdes ou até fraudes. Cabe aos cientistas estudarem,
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investigarem, aprofundarem o seu conhecimento até se esclarecerem e,
assim, esclarecerem a humanidade.

As nossas bolsas terao valores minimo de €5.000 e mdximo de €50.000
e nao poderdo beneficiar bolseiros com projectos pendentes. Aguardamos
muitas candidaturas de qualidade nos préximos meses.

Para terminar, desejo agradecer a todos os prelectores convidados para
este simpdsio, terem aceite estarem connosco e brindarem-nos com o per-
fume do seu saber. Ao Conselho de Reitores das Universidades Portuguesas,
a Ordem dos Médicos e a todas as institui¢des que aqui hoje estao repre-
sentadas, também a expressao da nossa gratidao por todo o apoio prestado a
Fundac¢io Bial.

Fui percebendo ao longo da vida que cabe a cada um de nés fazer a sua
parte de um complexo puzzle que ¢ a vida; em seu proveito, em proveito dos
outros ¢ em proveito do Todo. Penso que a mais nio somos obrigados.
Acreditem que, na Fundagao Bial, estamos convictos de que procuramos
fazer a nossa parte. Temos consciéncia de que ¢ apenas um pouco, do
muito que precisa de ser feito. Mas acreditamos que, apoiando um nimero
signiﬁcativo dos presentes que queira fazer a sua parte, juntos, consegui-
remos ir um pouco mais além. Talvez até mais além.

Bem hajam!

Muito obrigado pela vossa atengao.

12



DISCURSO DO PRESIDENTE DA COMISSAO ORGANIZADORA

Fernando Lopes da Silva

Muito boa noite a todos os membros da mesa, em particular as auto-
ridades aqui presentes, bem como a todas as restantes pessoas que aqui
hoje quiseram estar.

E como a hora j4 vai adiantada vou ser bastante breve mas queria focar
5 pontos. Primeiro focar a Fundagio Bial. E uma organizagio tinica em
Portugal, e mesmo a nivel mundial, na medida em que tem como missao,
como ouvimos jd hd pouco, perceber melhor como ¢ que o nosso cérebro
funciona em todos os seus aspectos e, 20 mesmo tempo, tornar esse traba-
lho de investigacao acessivel as camadas mais jovens através do sistema de
bolsas de incentivo de variados projectos de investigagao, que ¢ notdvel e
que ¢ raro em Portugal. E por isso também acho que devo dizer bem-haja
a Fundagao Bial.

Em segundo lugar o cérebro. A Fundagio Bial procura incentivar a
investigagao de todos os aspectos do cérebro. O problema do cérebro ¢
muito complexo e o principal problema é que para percebermos o cérebro
s6 temos 2 disposi¢ao o nosso cérebro, o que torna as coisas um pouco
complicadas. Porque para perceber o coragao também temos o nosso cérebro,
mas o coragao ¢ muito simples: é um érgao que ¢ uma bomba. O cérebro
¢ muito mais do que isso. Estamos ainda nesta fase dos nossos conheci-
mentos a procurar perceber por onde é que podemos entrar para melhorar a
nossa compreensao dos mecanismos do cérebro.

As novas técnicas que tém sido desenvolvidas, particularmente nos
tltimos dez anos, dao-nos grandes possibilidades que eram hd uma ou
duas décadas impossiveis de pensar. E nesse aspecto a Fundagao Bial procura
todos os aspectos que sejam susceptiveis de trazer um melhor conheci-
mento das fungdes do cérebro, acessivel aos investigadores neste momento,
nio sé portugueses como também de fora de Portugal, como hd pouco
ouvimos falar.

13
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Em terceiro lugar queria referir-me a escolha do programa, porque
compete & Comissao Organizadora escolher um programa. A Comissao
Organizadora neste aspecto teve em consideragio o facto de que este é o
7° Simpésio e que, particularmente nos tltimos simpdsios, se trataram
de problemas especificos de fungbes cerebrais. Assim foram tratadas as
chamadas experiéncias especiais - vivéncias excepcionais -, foi tratado o
tema da consciéncia, o tema da memdria e agora o tema das emogdes.

Ora, na nossa perspectiva, isto nio significa que estamos a tratar
cada vez de aspectos diferentes - estamos simplesmente a tratar de temas
que estdo todos relacionados uns com os outros - porque se hd alguma
coisa que nds aprendemos sobre as fungdes do cérebro é que nao é possivel
separar as fung¢des porque elas estdo integradas num conjunto e que, de
qualquer forma, apenas num simpdsio como este podemos focar certos
aspectos dentro de um conjunto.

Em quarto lugar quero dizer algo a respeito do programa mais espe-
cificamente. Num programa constituido por uma série de sessdes que
s30 simpdsios nas manhas de todos os dias e oportunidade dos bolseiros
apresentarem os seus trabalhos a tarde, o esquema ¢, digamos, bastante
evidente. Mas hd uma parte do programa para a qual eu gostaria de chamar
a vossa aten¢ao porque podia passar despercebido: ¢ o facto de no segundo
dia do simpésio haver a possibilidade de um encontro directo entre os
investigadores, os palestrantes e o publico, aquilo a que nés chamamos
o Evening Encounter, que reine questdes acerca € a volta de todos os
temas das emogdes que podem ser discutidos directamente entre o publico
e os investigadores. Foi uma ideia do Professor Mdrio Simées, que j4 teve
lugar no ultimo simpdsio sobre a memdria e vai ser realizado outra vez,
dado ter tido muito éxito. Gostaria de chamar a atengdo para as pessoas
poderem participar activamente neste encontro.

E por ultimo s6 queria dizer uma palavra muito breve para agradecer
uma vez mais & Fundagio Bial a oportunidade de juntar cientistas de
vérios paises e de vdrias direcgdes num mesmo esfor¢o de procurar perceber
0 nosso cérebro e todas as suas facetas.

Muito obrigado.
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DISCURSO DO PRESIDENTE DA COMISSAO DE
COORDENACAO E DESENVOLVIMENTO REGIONAL DO NORTE

Carlos Lage

Muito boa noite Senhor Reitor da Universidade do Porto, Senhora
Governadora Civil, Senhor Professor Fernando Lopes da Silva, Senhor
Presidente da Fundagao Bial - caro Dr. Luis Portela.

E para mim deveras gratificante ter sido convidado por si, Dr. Luis
Portela, para participar na sessao de abertura do 7° Simpésio “Aquém e
Além do Cérebro”, promovido pela Fundagao Bial que, desde 1996, con-
segue reunir na cidade do Porto cientistas nacionais e outros de renome
mundial na 4rea das neurociéncias. Da elevada qualidade cientifica e inte-
lectual destes simpésios dizem bem os livros que a Fundagao tem publicado
ao longo dos anos, alguns dos quais jd tive a oportunidade de ler.

Ao Dr. Luis Portela, a sua inteligéncia, cultura, afabilidade, a sua capa-
cidade de lideranga, se deve a construgao de uma empresa - a Bial -, que
se afirma e internacionaliza numa drea com uma progressao farmacéutica
altamente exigente e selectiva onde poucos logram sucesso. Mas deve-se ao
Dr. Luis Portela ainda mais do que isso: deve-se-lhe um exercicio de cida-
dania e um espirito de solidariedade verdadeiramente exemplares. O Dr.
Luis Portela nao é apenas uma pessoa que se admira, mas sim alguém de
quem se gosta.

Devo confessar que experimentei alguma perplexidade sobre as palavras
e o estilo discursivo que poderia adoptar numa sessao de abertura como
esta. Lembrei-me e lembro-me sempre daquele célebre aforismo, do epi-
sédio do pintor Apeles que estava a pintar na Grécia Antiga e passa um
sapateiro que critica a sua arte de pintura. O Apeles respondeu-lhe:
— “Sapateiro nio subas acima do chinelo”. Ao falar numa sessao destas
tao marcadamente cientifica senti um pouco essa velha perplexidade.

Mas devo confessar que estes temas abordados a volta do cérebro nao
estao fora da minha esfera de interesses e de interrogagdes. Na verdade,
sempre procurei acompanhar a cultura cientifica do nosso tempo, desde a
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cosmologia a genética, passando pela fisica das particulas, procurando aqui
respostas as questoes que a tradicao filoséfica ocidental levanta e para as
quais as teologias j4 nio tém explicagdes. Sempre achei que a dicotomia
entre a cultura cientifica e a cultura literdria era, e ¢, empobrecedora.
Desde o tempo, jd bem recuado, em que um escritor, nio sei se alguém se
recorda, intitulou o seu livro tao lido "As duas culturas” traduzido, alids,
para portugués. Para mim ndo hd duas culturas separadas; quem olha e
evidencia sdo justamente os sdbios contemporineos que na sua maior
parte revelam uma cultura filoséfica artistica e literdria por vezes sur-
preendente.

A sociedade portuguesa tem um grande défice de cultura cientifica. As
instituigdes educativas, apesar da massificagio e da democratizagio do
ensino, tém falhado no despertar do gosto e do culto das ciéncias exactas,
perdoe-se-me a expressao, e o ensino da matemdtica tem contribuido para
afastar muitos jovens dos jardins da ciéncia e dos seus belos frutos. O pais
sofre cruelmente com a falta de ciéncia e investigagdo e da sua debilidade
nos contributos para o avango do conhecimento. E isso que tem de mudar
rapidamente nos préximos anos, se qUeremos ter uma economia dinimica e
competitiva, e se queremos ser uma sociedade inovadora e criativa. Afinal,
se a Bial consagra a volta de 20%, creio eu, do seu volume de negécios em
investigagio, porque é que o pais sé logrou chegar a uns magros 1% do
seu PIB dedicados a esse mesmo fim em 20082 E porque serd que quando
ambicionamos que a regiao Norte venha a atingir em 2015 1,8% do seu
PIB regional afecto a ciéncia isso seja considerado como algo de quimérico
ou de um sonho deslocado? Nio se trata, claro estd, de clamar que os por-
tugueses nio sao amigos da ciéncia, longe disso, mas 14 que é verdade que
todos reclamam apoios e ajudas para tudo e mais alguma coisa, poucos sao
os que reclamam os direitos da ciéncia.

A antiquissima mdxima "reconhece-te a ti préprio"”, inscrita no templo
de Delphos na Grécia Antiga da qual o filésofo Sécrates fez um principio de
sabedoria, nao se pode hoje divorciar do conhecimento do nosso século, ¢
evidente. J4 nao nos podemos restringir a introspec¢ao para nos conhecermos
a n6s proprios, embora o sentido original da referida mdxima seja mais branco
e subtil do que o deixa transparecer, perdoe-se-me a simplificagao.
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Todavia somos nés, humanos, algo mais do que o nosso cérebro? Esta
pergunta hoje tem toda a pertinéncia. Sem ddvida que sim, respondo,
embora dogmaticamente, nao sei bem porque ¢ que respondo assim. Mas
nada somos sem este 6rgao do pensamento, da linguagem, dos afectos e
das emogoes, que vai ser o objecto deste 7° simpdsio. Diria mesmo que o
“eu” individual, o nosso “eu”, ¢ um conjunto que resulta da combinagao
dos factores bioldgicos e da nossa histéria pessoal. A minha meméria, a
minha afectividade, os meus pensamentos, as minhas relagdes com os
outros testemunham esta dupla pertenca. E isso que faz, em definitivo,
que me reconheca como eu préprio e que os outros me reconhegam como
uma pessoa diferente deles, diferente, igual, diferente.

Pode-se representar a consciéncia como um absoluto: alma, espirito,
cogito. A filosofia tradicional e a psicologia introspectiva aceitam este
ponto de vista e mesmo, mais recentemente, até a prépria filosofia sartria-
na quando afirmava que estamos condenados 2 liberdade e punha a cons-
ciéncia como algo de vazio no centro da sua especulacio. A esta irreduti-
bilidade da consciéncia nio ¢é preciso replicar como fez Watson e os seus
seguidores, que chegaram ao ponto de negar a consciéncia dizendo que
nio se pode mostrd-la numa proveta.

Prefiro recorrer, para terminar, a Jean-Pierre Changeux, autor muito
conhecido pelo seu livro magnifico, alids traduzido em portugués, chamado
"O Homem Neuronal", o qual, num texto posterior mais recente, nao
este, j& de 2000/2002, escreveu, ¢ estou a citar: “O nosso cérebro, o érgao
do conhecimento, é uma mdquina quimica, um sistema material em cons-
tante evolu¢ao, simultaneamente fechado sobre si préprio e aberto ao
mundo fisico, social e cultural, cuja complexidade, adaptabilidade e cria-
tividade no tém paralelo”. "A minha conclusao” - continua Jean-Pierre
Changeux - “¢é de que nao ¢ necessdrio fazer apelo a quaisquer influéncias
misteriosas ¢ imateriais para compreender a origem das produgdes mais
nobres da nossa espécie qualificadas a maior parte das vezes como espiri-
tuais. Ignoramos ainda muitas coisas mas recuso dizer nés ignoraremos. E
certo que o nosso saber sobre o cérebro é ainda extremamente limitado" -
como disse o Professor Fernando Lopes da Silva -"embora os dltimos dez
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anos nos tenham trazido muita luz sobre o cérebro e continuard, sem duvi-
da," - conclui o autor - “por muito tempo”.

O cérebro ¢ ainda um continente desconhecido para explorar e nao é
um continente qualquer, é o suporte do nosso “eu”, da consciéncia de nds
mesmos, da nossa linguagem, do nosso pensamento, das nossas emogoes.
Eu diria epicuristicamente que, no cdlculo do prazer e da dor, afinal faz
parte também esse drgdo - o cérebro.

Foi um prazer estar aqui convosco. Muito obrigado.
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DISCURSO DA GOVERNADORA CIVIL DO PORTO

Isabel Oneto

Dr. Luis Portela os meus cumprimentos e, acima de tudo, agradeci-
mento pelo honroso convite para estar aqui hoje. Senhor Professor e Mag-
nifico Reitor da Universidade do Porto, Senhor Presidente da Comissao
Organizadora, Senhor Presidente da Comissao de Coordenagao e Desen-
volvimento Regional do Norte, Dr. Carlos Lage meu amigo, a todos os
presentes, as boas vindas acima de tudo ao Porto, a esta regiao e a este distri-
to. Queria agradecer a Fundagio Bial, em nome do Governo, a realizagao
deste evento e acima de tudo o apoio que a Fundagao Bial e a empresa Bial
tém dado 2 ciéncia portuguesa e a0 nosso pafs.

Eu nio vou falar sobre o tema que estd em debate, que é a emogdo. Eu
tenho uma nog¢io de como o Professor Anténio Damdsio se chegou a referir
a esta matéria, & qual creio que deu a resposta. Li atentamente o livro “O
Erro de Descartes” devido & minha preocupagao como jurista: saber se afi-
nal é o homem que ¢ criminoso ou se é a sociedade que procura que é cri-
minosa. Sei que acima de tudo ao estarmos aqui vivemos emogdes e sao
essas emogdes que nos ajudam a razao e, portanto, sao essas emogoes que
nos fazem sentir como seres, como homens e mulheres naturalmente e,
acima de tudo, que nos fazem tomar consciéncia de nés préprios e saber-
mos que nada se faz sem emogdo. Eu creio que isto, no sei se é um dado
cientifico, para mim é um dado adquirido. Nao se faz nada sem emocio e
¢ isso que nos faz viver o nosso dia-a-dia com a consciéncia de nés e a
consciéncia do outro. E estes simpdsios, estas iniciativas, permitem-me
acima de tudo reflectir sobre nao sé o avango obviamente da investigagao
cientifica nestas matérias mas, acima de tudo, nunca consigo desligar estas
matérias da questdo de que quanto maior é o nosso conhecimento - quanto
maior sao os dados adquiridos que nds conseguimos depois ou a informa-
¢ao que conseguimos transformar em conhecimento -, maior é a capaci-
dade de gerarmos homens livres para o mundo. E por isso que eu agradego
a Bial pela aposta que faz e pelo que proporciona nesta matéria, de forma
a podermos ser cada vez mais homens livres no mundo, que é isso que, no
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fundo, eu creio que justifica a nossa presenga, a nossa passagem por este
mundo. E aquilo que nos faz sentir bem connosco é quando temos capa-
cidade de decisao e podemos decidir por nés préprios, em comunidade,
com as nossas emogdes e com a nossa consciéncia de que a razio formada
também pela emogao vai pelo caminho certo.

Portugal, como se referia o Senhor Dr. Carlos Lage, tem vindo a
percorrer um caminho dificil e eu creio que o tratado de Lisboa veio
marcar uma posi¢ao e um novo rumo também para os portugueses, nao
s6 para a Europa, mas também para os portugueses. H4 uma aposta na
qualificagdo dos portugueses, hd uma aposta na preocupagio de termos
mais e melhor emprego, mais qualificagao. Aquilo que tem vindo a ser
feito nos ultimos anos, quer em matéria de qualificagdo, quer em matéria
de investigacdo cientifica, e eu sei que 1% ¢é pouco mas é uma meta que foi
dificil de alcangar, eu creio que jd é um sinal de que podemos continuar a
investir em investiga¢do. E temos sinais também na nossa sociedade. Eu
recordo - e estd aqui o Professor Sobrinho Simées que saddo - a recente
iniciativa I3S que, no fundo, representa a conjugacao de trés grandes grupos
e que acabam por formar uma superestrutura com 600 investigadores,
creio eu que ¢ este o nimero de investigadores que se dedicam nesse ins-
tituto. Temos o Laboratério Internacional de Nanotecnologia, temos um
grande investimento também aqui na Universidade do Porto - a Universidade
do Porto produz 1/3 da investigagao, ou seja, 25% da investiga¢ao produ-
zida em Portugal. Eu creio que nds vamos, apesar de tudo, no bom caminho,
principalmente com impulsos como este que a Bial tem proporcionado.

Permitam-me também que refira, com emogdo naturalmente, que é
aqui no Norte que as coisas se estdo a fazer e eu gosto que isso seja assim.
Tenho o prazer de sentir que no Norte as coisas estao a mexer e que a inves-
tigagao estd a avangar no Norte e, portanto, creio que com este simposio a
que a Fundagao Bial j4 nos habituou vai ser dado mais um grande passo para
que Portugal possa competir com os melhores do mundo e que possa tam-
bém ser uma referéncia a nivel internacional. J4 o ¢é através da Bial, jd o ¢
com outros grandes nomes da nossa ciéncia, eu creio que nos podemos
orgulhar e, em nome o Governo Portugués, eu satido a Fundagao Bial por
esta iniciativa e por tudo quanto tem feito em nome da ciéncia e desejo a
todos, com muita emogao, bom trabalho durante os préximos dias.

Muito obrigada.
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EMOTION PROCESSES: HOW EMOTIONS WORK

Nico Frijda*

Since the meeting has emotion as its topic, I think the best I could do
is to present an overview of what I think the word "emotion" might refer to.

What "emotion" refers to is perhaps less clear than one might suspect.
The word is not as ancient as it sounds. It has no origin deep in the wisdom
of human experience. It is not a technical term, and it never was. In the
sense that we use it today, the word "emotion" is in fact no older than
1632 or thereabouts. In that sense it was introduced by Descartes (1632).
Up to that time it merely meant what in current French is denoted by the
word emeute: popular unrest or uproar. Descartes employed it because of
his interest in the unruly bodily manifestations like fast respiration, high
heart rate and perspiration.

There is no accepted definition of "emotion". In the literature more
than one hundred definitions can be found. There is no distinct thing that
"emotion" refers to. But there do exist striking phenomena of feeling and
behavior that stand out among what people and animals can be observed
to do, that mark those off from other experiences and behaviors, and that
words like emotion were created for, just as still more ancient words like
the Greek pathéma, the Latin affectus, and the French and English passion.

There are three sets of phenomena that strike the eye and that, I think,
called for some special word. They are, first, that people and animals some-
times show reactions and undergo experiences that engage them as a whole.
Second, that the reactions and experiences take them in their grip, overta-
ke them, take control of all of the individual's activities, and appear to con-
trol everything they do and think. Third, these reactions concern their rela-
tionship with some other individual or some object, issue, or event, and
have to do with what that individual or object means to them.

Let me briefly expand. What we call emotions are responses that engage
the entire person. The responses at one and the same time involve a

*University of Amsterdam, The Netherlands.
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multitude of components that in some variable manner interact and
cohere. A number of components are active together and mutually call
and reinforce each other. Attention is engaged; and perception; and expec-
tation; and entertaining beliefs concerning an ongoing event; and memo-
ry about what it might mean; and bodily response; and striving to do
something about it; and action; and action control: effort to give it direc-
tion or to restrain it. All these processes, moreover, appear active to join-
tly deal or cope, in functional cooperation, with a given event. The "enti-
re person" appears engaged in achieving or modifying a particular
relationship with that event or some object in it.

The second kind of phenomenon: what we call "emotions" are res-
ponses that manifest what I call "control precedence”. They tend to take
control of an individual's various mental processes and resources needed
for them. They take control of cognition, action, and experience. They
usurp attention and thought, they interrupt ongoing behavior, they may
modify the individual's beliefs; they prevent attention for issues that are
not connected with the main issue at hand. Moreover: striving and action
may proceed in spite of obstacles and interruptions. Attention, feeling,
thought, and action with regard to what the total response is about have
priority and precedence.

The third kind of phenomena is that of evaluation. Responses indicate
that other individuals or objects or events are of interest to the individual.
The individual appears to care about them, and he or she adopts a posi-
tion towards them. He or she accepts or rejects them, and appears inte-
rested in what they do and what they are.

Emotions are passions

The preceding argues: emotions are passions. What we now call emo-
tions was formerly called passions, and that is what they are. They are best
viewed as passions because they are motive states with control precedence.
They are motive states that tend to overrule deliberate intentions of the
individual, who thus appears passive in their regard; traditionally, passions
were seen as opposed to actions.
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The activities with any of the three mentioned phenomena - and the
phenomena of feeling as well as of behavior- suggests that the states that
give rise to the phenomena are states of sz7iving, or modifications of states of
striving as such (as, for instance, apathy represents such a modification).
Focusing the three kinds of phenomena puts motivational aspects of the
phenomena, and their underlying dynamics and conditions in the center
of attention.

One may wonder whether what we call emotions indeed are generally
passionate. Are not most everyday emotions weak? Yes, they are. But some
measure of control precedence tends to be present even when the response
is weak. Even weak emotions tend to cause intrusive thoughts. Even they
disturb concentration, or demand effort to keep one's mind on the task.
A fleeting emotion still makes one pensively glance out of the window for a
second or two.

The three features do not constitute a definition of "emotion". Together,
they outline the object for interest of research on "emotion", by this or any
other name. They at most form a working definition that indicates the point
of departure for investigation, as well as the reason for distinguishing "emo-
tions" from behavioral and experiential phenomena in general. Each of
these features, and the phenomena that manifest them, forms a challenge
in the search for underlying processes and aspects of system architecture.
What properties do we have to assume, and can we find evidence for
them? They do not presuppose clear boundaries between the features, nor
high correlations between the three. Empirical evidence will show whether
they indeed form part of a unitary and coherent set of mechanisms. Whether
or not that search will point to a definition containing necessary and suffi-
cient properties for "emotions" has to be awaited. But I do think it allows
sketching an integrative theory of the phenomena that we call emotions.

The notion of action readiness
The motive states under concern are specified as relational: they aim

at establishing or modifying subject-object relationships (including rela-
tionships to representations of oneself and to the world as a whole).
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Such motive states are called states of action readiness: states of readiness
to establish or modify a relationship. They are not mere wishes. They are
not cognitive states. They are states of being set for action. They often do
lead to action, to action preparation, or to central potentiation of relevant
action representations or programs (Jeannerod, 1997). That they are motive
states means, however, that they do not represent states of readiness for
specific actions. Action readiness plays at a different level. The motive states
are states of readiness for having to do or not having to do with some object,
and for having to do or not to do with it in some particular mode, such
as by moving away from it, rejecting it, or moving against it. Any behavior
goes that is capable of achieving the readiness’ aim. The aim defines the state
of action readiness.

That is to say: they define the states of action readiness distinguished
as action tendencies (Arnold, 1960). Action tendencies aim to establish or
maintain the relationship to a specific target, as for instance in anger and
fear, or with objects in general, as in the action tendency to assimilate
unfamiliar information that characterizes curiosity, or the action tendency
of joy that aims at broadening and building novel contacts and compe-
tences (Fredrickson & Branigan, 2005).

Other states of action readiness, however, do not involve an articulate
aim. States of action readiness distinguished as activation states represent
variants of readiness for action that is not directed at or away from a par-
ticular target. Examples are being upset and diffuse excitement. These
labels refer to an urge to act and to modify one's current relationship to
the world, or to remove some imbalance in that relationship that cannot
be identified or localized, or to towards which access is blocked. It leads to
being tense or move erratically and without direction, as in the activity of
a dog or child that expects to go out but is as yet prevented from doing so.
Other activation states consist of decay of action readiness, and concomitant
loss of motivation, as illustrated by apathy, discouragement, depression,
and despair.

There are good reasons for giving action readiness pride of place in
characterizing emotions. Action readiness corresponds to the main func-
tional aspect of emotions. Emotions are generally held to serve adaptation.
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They do so by establishing and modifying subject-object relationships in
the service of the individual's needs, goals, and other concerns (Frijda,
2007). It is what they achieve or seek to achieve: holding off offenders,
diminishing threat, promoting proximity to mates, and protecting
conspecifics. States of action readiness do so by means of any action that
seems fit under the circumstances. Diminishing threat, for instance, is
achieved by freezing, running away, hiding under the table, jumping up,
or seeking help from someone more powerful. States of action readiness
also activate further response components that support overt action, for
instance autonomic arousal, modifying kind and direction of attention,
enhancing specific stimulus sensitivity such as for threats, alerting expec-
tancies. State of action readiness engages the "entire person”, in a multi-
componential and flexible way.

Emotions presumably developed because they promoted adaptation
during evolution, but they not only did so then. They still do so now in
actual emotional encounters, at least in principle. States of action readiness
are functional provisions here and now, to promote particular kinds of
subject-object contingencies. Self-protecting serves to meet threat (we
usually call that fear), hostile action to discourage social threats (usually
called anger), receptiveness and approach to establish close contact (called
affection or love). Dominant mode of action readiness is one of the major
cues for distinguishing one emotion category from another, - a hypothesis
confirmed by the close correlations found between emotion self-ascrip-
tions and self-reported states of action readiness in questionnaire studies
(e.g., Davitz, 1969; Frijda, Kuipers, & Terschure, 1989; Frijda, Markam,
Sato, & Wiers, 1995; Roseman et al., 1994). Elementary forms of emo-
tional behavior, such as facial expressions, also represent modes of action
readiness. In experiments, facial expressions can be rated in terms of states
of action readiness as readily and easily as they can be identified in terms
of emotion labels (Frijda & Tcherkassof, 1997).

However, the utility and perhaps origin of emotions in adaptation
should not obscure the fact that their function goes beyond adaptation.
Action readiness not merely serves adaptation to one's extant niche. It also
serves exaptation: expanding that niche, to the extent that it may influence
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evolutionary change. States of action readiness bring actions that bring
novel experiences that bring novel challenges and opportunities and emo-
tions that bring novel experiences, and so on. Emotions serve exaptation
by acquisition of novel functions of existing provision that expand the
niche and then becomes a determinant of morphological or functional
change, as well as a motive for using that change (Gottlieb, 2002; Gould,
1991; Varela, Thompson, & Rosch, 1991).

The main illustrations of the role of emotions in exaptation are found
in the cognitive emotions: curiosity, interest, fascination. Exploring a
novel situation yields novel aspects that yield exploration that yields
novel aspects, and so forth. Joy and desire to play act likewise. Play
brings unasked-for challenges; joy has been linked to openness to gratui-
tous interactions (Isen, 1999), and to broadening and building novel
repertoires (Fredrickson & Branigan, 2001). Sex does likewise. Sexual
interaction can bring the satisfactions of body warmth and intimacy, as
chimpanzees discovered when discovering consortships (Goodall, 1986).
And so does fear, in which coping makes one discover the thrills of being
able to cope with danger, and become a mountain climber or stunt rider

(Piét, 1987).
Processes of action readiness

The notions of action readiness and action tendency have not been
introduced in emotion analysis for a priori reasons. They were introduced
to account for prominent emotional phenomena. A major one is behavioral
equifinality.

Equifinality refers to the observation that many different emotional
behaviors share the same relational function (Heider, 1958). They appear
to serve the same end, and may alternate under the same conditions.
"Approach” and "avoidance" are examples. A desired target is approached
by following a straight line or by a detour, by pressing a pedal or by taking
a bus. One can avoid by walking away, by running, by swimming, or by
hiding under the table. Approach and avoidance are modes of action rea-
diness characterized by aims.
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Equifinality of sets of behavior has led to recognizing behavior systems
in animal species. For example, Van Hooff (1972) distinguished an affini-
tive, a hostile, and a play system in chimpanzee social behavior. It formed
the rationale for the "hierarchical/heterarchical” model of the organization
of motivation, as proposed by Kortlandt (1955), Tinbergen (1957) and
Gallistel (1980): aims generate instrumental subordinate aims that in turn
generates actions; each action in turn may serve several different aims and
thus occur in different hierarchies.

Opverall aims form one of the rationales for distinguishing emotion
categories like "anger” and "fear". Emotion distinctions are not merely
linguistic conventions or conceptual representations (Barrett, 20006).
What characterizes kinds of emotions are not specific behaviors but kinds
of relational aims or intents.

Another source for inferring states of action readiness is expressive
behavior. Facial expressions, for instance, are not primarily communica-
tion signals. They implement emotion-driven relational action tendencies.
They have relational functions. Looking intently establishes cognitive
contact. Mutual looking implements interpersonal contact. Eyebrow
rising is part of withdrawal action, muscularly equivalent to a dog's ear
flattening. Closing one's eyes closes off from visual information intake, as
well as that it protects the eyes. The hypothesis that facial expressions are
relational actions is supported by experimental findings. As indicated
before, ratings of Ekman's facial expressions in terms of modes of action
readiness are almost as consistent among raters as are ratings in terms of
basic emotion labels (Frijda & Tcherkassof, 1997). The relational content
of facial expression, together with their activation content, explains how
facial expressions can form cues to other people's emotional state.

Feelings to a large extent consist of felt action readiness, and of felt
urge or loss of urge. Emotion self-reports generally include references to
them (Davitz, 1969; Frijda, Kuipers & Terschure, 1989). Body awareness
in emotions largely consists, not of felt gut reactions, but of felt action ten-
dency. Action tendency can be felt even before motor engagement sets in,
as shown by experiments on movement imagery (Jeannerod, 1997). It
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explains how mirror neuron engagement may contribute to empathy
(Gallese, 2005).

Action readiness also appears from the phenomena of bebavioral
prosody, the dynamics of emotional behavior over time. Actions can be
smooth or halting, rapid or slow, with abrupt or smooth transitions of
direction or amplitude, with variations in the synchrony of their various
aspects. The course of feeling shows similar temporal variation. Emotional
behavior also shows different degrees of fullness: picking up with fingers
outstretched, grabbing with palm and hand, or arm and shoulder also
moving forwards. Behavioral prosody more than anything else suggests
"passion": action being driven by urge or impulse, being carried by desire,
or being restrained by inhibition or contrary desire.

States of action readiness present major theoretical problems that they
share with other forms of unreflected or "impulsive” behavior (Strack &
Deutsch (2004). Both unreflected and impulsive behavior, even if unpre-
meditated, are purposive. They have an aim. They possess a certain inten-
tionality, even if not guided by the representation of a state to come. They
merely are guided by “intention-in-action”, as Searle called it. They are
guided by a “satisfaction condition” that represents the action's intended
and expected termination point (Searle, 1983). But how?

Intention-in-action and its satisfaction condition can be understood
from processes of unpremeditated instrumental actions in general. Their
major aspects stem from links between the representation of events and
the actions that the events invite or allow. The two representations closely
fit and, in fact, may be held to form a unitary, coherent, or shared repre-
sentation (Hommel et al., 2001; Jeannerod, 1997). The "affordances" of
visually perceived objects (Gibson, 1979) provide examples. A pot looks
like an object that enables putting things into, and a chair looks like
enabling to sit upon. In affordances the fit is provided by visual features
that match requirements for executing particular actions. In other instances,
sometimes called "demand characteristics”, the fit comes from experience
with interacting with the objects. In other instances again it may come
from the perceptions that define the termination points of action repre-
sentations, such as seeing or sensing one's hand closure around an object
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that touches the palm of one's hand, in reaching and grasping. All this is
handled by "efferent copy theory" of directed action (Von Holst & Mit-
telstaedt, 1950; Jeannerod, 1997): initiating a given action generates a
representation of the sensory feedback expected at the end of the action,
or serving as starting points for subsequent segments of the action program,
and that represents the action's satisfaction condition.

The source of efferent copies for emotional actions is fairly clear.
Emotional action readiness is triggered by an event as perceived and
appraised (Scherer, 2000). Appraisal processes result in an event represen-
tation that includes reference to a desired state, which latter generates an
efferent copy: sensing an object in one's hand when setting out to grasp
an object, or perceiving a threat as distant or receding. The efferent copy
is congruent or discongruent with the event as appraised: the object to be
grasped is over there, or the threat is close by. This forms the setting for a
negative feedback control process guiding the action readiness and subse-
quent action. The feedback control process is driven by the object being
appraised as desirable, or the threat being aversive, - it should not be there.
The analysis can be made to apply to a variety of constellations. For ins-
tance: action readiness like that implied in the desire to play or the state
of joy may be assumed to aim for exerting actions that establish enhanced
contact and interaction with the environment, that is discongruent with
proximity of conditions that enable such exertion.

The notion of action readiness as a central representation establishing
an efferent copy, an implicit expectancy with only very partial specifica-
tion, may not be an appealing notion. It is, however, a notion for which
appreciable support exists. In the preparation of instrumental actions
motor plans are formed in the striatum, but are first held in check by con-
current inhibitory impulses from the globus pallidus. Motor commands
and action only follow by selectively lifting that latter inhibition (Gazzaniga,
Ivry & Mangun, 2002). Before that, mere readiness was there. Similar con-
ceptions arise from the analysis of motor imagery, from which representa-
tions of intent appear to be there, which reflect activity in the neural dispo-
sitions involved, again without much of motor involvement (Jeannerod,
1997). Similar conceptions arise from the activity of mirror neurons: they
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reflect action preparation and execution, but may also reflect witnessed
actions by others (e.g., Rizzolatti, Fogassi, & Gallese, 2001), or by hearing
such actions described (Tettamanti et al., 2005). The reflections have the
abstract character of intents without motor details filled in. In all these
cases, states of readiness do entertain relationships to overt action, such as
potentiating the neural representations of actions that might serve the rea-
diness's aim. It may put them on edge. It may facilitate their actual exe-
cution when situational cues select or favor them. Specific emotional
actions depend on situational cues at hand: a rat frightened by a signal for
shock runs when on a runway, jumps upon prior footshock, and freezes
when no cues are there (Bolles, 1970).

How states of action readiness are actually engendered remains to be
understood, the mirror neuron evidence for states of action readiness is cor-
tical. Generation of action readiness, however, is probably due to subcorti-
cal mechanisms. Evidence for relevant subcortical mechanisms is growing.
Emotional imagery leads to subcortical activation in fMRI studies, with
evidence of differentation between the activations for different emotional
states such as fear, joy, sadness, and anger (Damasio et al., 2003). Lesion
to certain subcortical circuits sometimes modifies emotion; lesions in the
amygdala, for instance, reduce conditioned fear (LeDoux, 1996), and may
also reduce the emotional impact of other kinds of emotion. These sorts
of evidence led Panksepp (1998), Gray (1990) and Depue and Collins
(1999) to hypothesize distinctly different subcortical circuits that are best
interpreted as motivational circuits for particular modes of action readi-
ness: for anger, anxiety, care-giving, desire, fear, joy or play, and sorrow or
panic, in Panksepp's (1998) analyisis. But activation of such circuits under
acute emotional conditions remains to be convincingly demonstrated.

The circuits are probably best understood as circuits that are sensitive
to relevant appraisal information, that integrate that information, shape
efferent copies, activate associated basal ganglia action dispositions,
tunings of attention, and autonomic changes. But it may well be that the
subcortical circuits are less specific. They may perhaps differentially interact
with present or stored information from the actual situation and about
actions in the subject's repertoire of habits and available cultural models.

32



DISCURSO DO REPRESENTANTE DA CAMARA
MUNICIPAL DO PORTO

Viadimiro Feliz

Senhor Ministro da Ciéncia, Tecnologia e Ensino Superior, Senhor
Dr. Luis Portela, Presidente da Fundagao Bial, Magnifico Reitor, Senhor
Bastondrio da Ordem dos Médicos, Presidente da Comissao Organizadora,
Senhor Professor Nuno Grande.

Antes de mais dou-vos conta de que é a primeira vez que eu chego
antes do tempo a um evento e chego atrasado. Aqui temos algo de novo
neste evento, mas pelo qual eu queria pedir desculpa, que mostra a eficdcia
de como sdo geridos os trabalhos. E com muito gosto que estou aqui hoje
na sessao de encerramento do 7° Simpésio “Aquém e Além do Cérebro”,
evento que se realiza desde 1996 em torno de um tema que particular-
mente me fascina e onde tudo se sustenta, o cérebro.

O Dr. Luis Portela ¢ alguém que fui conhecendo ao longo do exercicio
das minhas actuais fung¢ées e que é um exemplo de entrega e dedicagdo a
cidade, a regiao e ao pafs, seja na promogao da ciéncia, no forte sentido de
responsabilidade social ou na dinamizagao da economia da regido. Por essa
razao, no Ambito do projecto do municipio, escolhemos apresentar & nova
geracio uma nova referéncia para aqueles que frequentam as escolas bdsicas
do Porto, num projecto que serd langado brevemente e que consiste na
apresenta¢ao de histdrias de vida através de pequenos videos de personali-
dades que, apostando na formagao e na qualifica¢io, atingiram patamares
de notoriedade e conforto social, mais sustentados do que muitas das refe-
réncias actuais da nossa juventude. Nao podia deixar passar este momento
sem deixar este agradecimento ao Senhor Dr. Luis Portela e 2 Fundagao
Bial pelo trabalho desenvolvido em prol da ciéncia, inovagio e conheci-
mento em geral, e pela organizagdo deste evento em particular.

Eventos como este enriquecem todos aqueles em que nele participam
mas enriquecem também toda uma cidade e regido, que a cada dia que
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passa refor¢a a imagem de cidade da ciéncia. Uma cidade que acolhe a
maior Universidade Publica do pais, o maior Instituto Politécnico e um
conjunto de estabelecimentos de ensino superior privados com reconhecido
valor nacional e internacional, numa comunidade que representa cerca de
250.000 alunos, é uma cidade com futuro, uma cidade que produz o bem
mais valioso da sociedade actual, o capital humano. Mas nao basta produzir
esse capital humano, ¢ preciso encontrar mecanismos para o fixar, para o
qual sao essenciais eventos como este, s20 essenciais empresas como a Bial
e as infra-estruturas e incentivos que tornem o territério mais competitivo.

Para terminar, e uma vez que estamos a reflectir em torno da temdtica do
cérebro que estd intrinsecamente ligado 2 memdria, digo-vos que o Porto
e os portuenses tém memdria e ndo esquecem aqueles que nascem e
passam na cidade. Nesse sentido, gostava de vos transmitir hoje aqui, com
imenso orgulho, que a cidade do Porto, por proposta do Senhor Presi-
dente da Cimara Municipal do Porto e com aprovagao uninime do
Executivo e da Assembleia Municipal, atribuird, no préximo dia 24 de
Abril, a Medalha Municipal de Mérito Grau Ouro ao Senhor Professor
Nuno Grande, hoje também aqui homenageado por merecida coincidéncia.

Uma personalidade que, embora nio seja originalmente da cidade,
tem, orgulhosamente, vincadas as suas raizes transmontanas e dourienses
e fez grande parte da sua vida académica e profissional no Porto.
Extremamente culto e curioso, nao se confinou 2 sua esfera profissional,
disseminando o seu saber e energia por um conjunto de actividades em
instituigoes.

Senhor Professor Nuno Grande, em nome do Senhor Presidente da
Cimara e em nome da cidade, o meu muito obrigado por tudo o que fez
em prol da cidade e do pais.

Muito obrigado.
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Senhor Professor Nuno Grande, Dr. Luis Portela - muito obrigado
por esta iniciativa, por esta organizagao, a si e ao Professor Fernando Lopes
da Silva -, Senhor Bastondrio da Ordem dos Médicos, Senhor Reitor da
Universidade do Porto ¢ meu querido amigo, Senhor Vereador da Camara
Municipal do Porto, Ana Maria e demais familia, caros colegas da univer-
sidade, de investigagao e amigos.

Eu n3o vou fazer nenhum discurso formal, a amizade pessoal que me
liga ao Professor Nuno Grande hd muitos anos impede-me de o fazer e,
portanto, a minha intervengao final nesta cerimdnia que os organizadores
entenderam ter ¢, naturalmente, de agradecimento e também de testemunho,
porque acho que convém testemunhar esse agradecimento. Cada um de
nés presente nesta sala teria com certeza muitas histérias para contar, mas
aqueles que sobem aqui a tribuna tém uma forma de as contar em nome
dos outros.

Histérias pessoais. Primeiro eu conheco o Nuno Grande hd vdrias
décadas, somos amigos hd vdrias décadas, mas devo-lhe agradecer pessoal-
mente uma certa reconciliagio pessoal nao sé com a medicina, como com
Portugal. Eu regressei a Portugal para presidir & JNICT em 1996, com
pouca vontade de ficar, devo dizer, e com a ideia em 1989, quando voltei
para a Suica, de nao voltar. E a certa altura, no meio de uma macacoa que
me atingiu com uma febre alta aqui no Porto, o Nuno Grande levou-me
a sua casa a4 Foz, eu tenho familia aqui, e depois foi comigo a farmdcia.
Lembro-me perfeitamente; parou o carro a porta da minha casa e disse
assim: - Olha l4, tu ndo tens nenhum médico cd em Portugal? Importavas-te
que eu fosse teu médico? Este simples gesto julgo que foi, e se eu tenho
de escolher um, a reconciliagio nao apenas com a medicina mas com o
pais, e devo agradecer-te para sempre.
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Em segundo lugar, desde essa altura, desde meados dos anos 80,
temos, com altos e baixos mas de uma forma muito constante, um didlogo
sobre o futuro da ciéncia em Portugal; um didlogo sobre a universidade,
sobre o desenvolvimento cientifico, sobre aquilo que hd 20 ou 30 anos
acreditdvamos que fosse possivel criar em Portugal, ou seja, aquilo que de
todo nio existia. Nao tenhamos ilusaes; se hoje Portugal tem alguma acti-
vidade cientifica de nivel internacional - e tem -, hd 20 anos atrds pou-
quissima era a actividade cientifica digna desse nome que existia no nosso
pafs em qualquer 4rea cientifica. Eramos muito poucos, eram poucas as
instituicoes cientificas, sem as quais nio h4 ciéncia, as instituicoes cienti-
ficas eram fragilissimas. O mundo portugués mudou completamente nestes
tltimos 20 anos, no didlogo que algumas pessoas travaram ao longo
destes 20 anos para que isto fosse possivel, e felizmente hd muitas pessoas
aqui no Porto, em Lisboa, em Coimbra, no estrangeiro - o Professor Lopes
da Silva que aqui estd e que eu conheci na Suiga é parte desse didlogo antigo.
O Nuno Grande foi o elemento central, aglutinador de pessoas no didlogo
do futuro da politica cientifica em Portugal e pela construgao do desen-
volvimento cientifico. Didlogo que ¢ de amizade e de confianga entre
pessoas de diferentes especialidades, de diferentes geragoes e que, em dltima
andlise, foi provavelmente o principal ingrediente para que tenha sido
possivel esse desenvolvimento em Portugal e para que muitas pessoas
tenham querido fazer vida cientifica e vida organizacional no nosso pais.

Depois, cada vez mais te encontro Nuno na memdria dos outros. Nos
cursos do ICBAS soube de vdrias fontes como ¢ que eles se iam cons-
truindo e todos me contam histdrias inacreditdveis tuas. Contam-me
histérias de discussoes sobre os cursos do ICBAS de pé, no vidro da
carruagem do comboio entre Lisboa e o Porto porque nao havia lugar
sentado. Ainda hd pessoas que guardam religiosamente cépias desses
papéis.

Por outro lado, hd uma actividade civica, politica e de intervengao tua,
quer de intervengao escrita, quer de intervengio pela voz, quer de inter-
vengio pela organizagio e pela reunido, e essa intervengio em Africa, mas
também aqui em Portugal, tem-nos acompanhado ao longo destas décadas.
Uma actividade de juntar pessoas com objectivos comuns, uma actividade
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organizativa muito determinada, que tem na Faculdade de Medicina de
Luanda e na Faculdade de Ciéncias Biomédicas Abel Salazar a sua expressio
talvez mais alta do ponto de vista organizativo, e a tua capacidade de juntar
os amigos e de os fazer sentir parte de um pafs. Em dltima andlise, um pais
¢ talvez isto, um sitio onde queremos ter amigos.

O acaso das circunstincias faz com que eu hoje possa, neste dia, por
acaso, dirigir-me a ti publicamente como Ministro, e isto ¢ um privilégio
que eu gostaria de utilizar, porque os Ministros tém ocasionalmente esta
capacidade de serem institucionais, de saudar e de agradecer em nome do
pais, e ¢ isso que gostaria formalmente de fazer.

Gostaria naturalmente de terminar agradecendo-te como teu amigo e
terminar dizendo-te que esta ¢ uma amizade antiga, cheia de admiragio,
acrescentada de gratidao muito profunda e muito sentida.

Muito obrigado.
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2000

19/00 - "The Go/No Go Contingent Negative Variation (CNV):
Relationships with alcohol abuse and criminal recidivism"
Instituigao/ Institution: Broadmoor Hospital, Crowthorne - UK

Duragao prevista/ Estimated duration: 2001/06 - 2008/03

Investigadores/ Researchers: Dr. Richard Charles Howard, Dr. John Lumsden,
Dr. P. J. McCullagh, Dr. Peter Fenwick e Dr. H. G. McAllister

2002

03/02 - ’The neural structures involved in procedural memory”
Instituigao/ Institution: Centro de Estudos Egas Moniz - Lisboa

Duragao/ Duration: 2003/11 - 2006/11

Investigadores/ Researchers: Dra. Sara Cavaco, Prof. Alexandre Castro-Caldas,
Prof. Steven Anderson
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11/02 - ”Os efeitos dos jogos electrénicos com equipamento de
Realidade Virtual na activagao psicofisiolégica, estruturas cog-
nitivas, estado emocional e comportamento agressivo” - “The
effects of violent computer games with virtual reality on physio-
logical arousal, cognitions, affect and behaviour”

Institui¢ao/ Institution: Centro de Estudos de Psicologia Cognitiva e da
Aprendizagem - Lisboa

Dura¢ao/ Duration: 2003/09 - 2006/11

Investigadores/ Researchers: Dra. Patricia Paula Lourenco e Arriaga Ferreira, Prof.
Francisco Esteves, Dra. Mara Paula Carneiro

25/02 - “Vinculagao e regulagao autonémica: desenvolvimento
da versao 2.0 do BioDreAMS e aplicag¢iao a um grupo nao-clinico”
- Attachment and autonomic regulation: Development of Bio-
DReAMS 2.0 and application to a non-clinical group”

Instituicao/ Institution: Centro de Investigagao em Psicologia, Universidade
do Minho - Braga

Duragao/ Duration: 2003/05 - 2006/09

Investigadores/ Researchers: Prof. Isabel Maria Costa Soares, Prof. Joao
Paulo Silva Cunha, Prof. Carlos da Silva Fernandes, Prof. Paulo Manuel
Machado, Prof. Ovidio Costa, Prof. Maria Carolina Costa e Silva

35/02 - “Near-Death Experiences During Induced Cardiac
Arrest” - only abstract available

Instituigao/ Institution: Division of Personality Studies, University of Vir-
ginia - USA

Dura¢ao/ Duration: 2003/06 - 2007/03

Investigadores/ Researchers: Dr. Bruce Greyson, Prof. J. Paul Mounsey,
Dra. Martha Mercier, Dra. Janet Holden
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55/02 - “Mapping the time course of emotional information
processing in anxious and repressive/defensive individuals”
Institui¢ao/ Institution: University of Leeds - UK - and University of
Queensland - Australia

Duracio prevista/ Estimated duration: 2003/04 - 2008/03

Investigadores/ Researchers: Dr. Nazanin Derakshan, Prof. Ottmar Lipp

58/02 - “Vincula¢ao materna: dimensdes hormonais envolvidas
no processo inicial de vincula¢ao da mae ao bebé” - “Pregnancy
and postpartum mood and hormones: Effects on mother-to-
infant initial emotional involvement”

Instituigao/ Institution: Centro de Investigagao em Psicologia, Universidade
do Minho - Braga

Duragao/ Duration: 2003/01 - 2007/06

Investigadores/ Researchers: Prof. Bdrbara Fernandes Figueiredo, Dra.
Raquel Costa, Dra. Alexandra Pacheco, Dr. Alvaro Ferreira Pais

107/02 - “Sonhos em Surdos: alteragoes oniricas por défice sen-
sorial” - “Dreams in Deaf subjects: oneiric alterations by sensi-
tive deficits”

Instituigao/ Institution: Nicleo de Lisboa do ISTEL - Instituto do Sono,
Cronobiologia e Telemedicina - Lisboa

Duragao/ Duration: 2003/03 - 2007/01

Investigadores/ Researchers: Prof. Maria Teresa Aguiar dos Santos Paiva, Dr.
Helder Manuel Bértolo, Prof. Mdrio Andrea, Prof. Oscar Dias, Dra. Isabel
Galhardo, Dra. Alexandra Medeiros, Dr. Tiago Mestre, Dr. Pedro Miguel
Rocha, Dra. Lara Pessoa, Sra. D. Rosa Santos, Sra. D. Ménica Andrea,
Sra. D. Raquel Aires, Dra. Graga Caldeira, Dra. Cristina Ramos
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117/02 - “Psiconeurofisiologia comparativa entre as memdrias
traumdticas de vida actual e as memdrias traumdticas de supostas
vidas passadas: SPECT cerebral em 20 pacientes submetidos a
Terapia Regressiva Vivencial Peres” — “The Psychoneuralphysio-
logy of traumatic memories”

Instituigao/ Institution: Instituto Nacional de Pesquisa e Terapia Regressiva
Vivencial Peres, Sao Paulo - Brasil

Duragio prevista/ Estimated duration: 2003/01 - 2008/03

Investigadores/ Researchers: Dra. Maria Julia Prieto Peres, Dr. Julio Prieto
Peres, Dr. Regis Cavini Ferreira, Dra. Vivian Pires de Albuquerque

126/02 - “Servindo dois lados: As caracteristicas do trabalho
como preditores de respostas psicossociais e psicofisiolégicas ao
stress em médicos e enfermeiros em posicoes de gestao” - “Serving
two masters: Job characteristics as predictors of psychosocial and
psychophysiological responses to stress in physicians and nurses in
managerial positions”

Instituigao/ Institution: Centro de Investigagao, de Formagao e Intervengao
em Sadde - Maia

Dura¢ao/ Duration: 2003/05 - 2007/09

Investigadores/ Researchers: Prof. Scott Elmes Mclntyre, Prof. Maria Teresa
Mclntyre, Prof. Joio Manuel Salgado, Dr. Joao Paulo Pereira, Dr. José da
Costa Dantas, Prof. Derek Johnston, Prof. Martyn Jones

2004

01/04 - “Mystical experience, thin boundaries, and transhuma-
nation as predictors of psychokinetic performance with a Ran-
dom Number Generator” - only abstract available

Instituicao/ Institution: Anomalistic Psychology Research Unit, Univer-
sity of Adelaide - Australia

Duragao/ Duration: 2006/02 - 2006/10

Investigador/Researcher: Dr. Michael Thalbourne
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07/04 - "Prestimulus Response in the Sympathetic/Parasympat-
hetic Nervous System" - only abstract available

Institui¢ao/ Institution: Laboratories for Fundamental Research, Palo Alto
- USA

Duragao prevista/ Estimated duration: 2005/01 - 2008/03
Investigador/Researcher: Prof. Edwin C. May

09/04 - "Structural biology of human brain CND, a protein
essential for axonal survival" - only abstract available
Instituicao/ Institution: Institute of Cell & Molecular Biology, The Uni-
versity of Edinburgh - UK

Duragao/ Duration: 2005/02 - 2007/04

Investigador/Researcher: Dr. Andreas Hofmann

21/04 - "Study of emotional perception and affective memory in a
sample of normal subjects. Comparison with different clinical
populations"

Instituigao/ Institution: Laboratério de Estudos da Linguagem, Faculdade
de Medicina de Lisboa - Lisboa

Duragao/ Duration: 2005/05 - 2007/06

Investigadores/ Researchers: Prof. Isabel Pavao Martins, Dra. Silvia Fernandes,
Prof. Alexandre Mendonga, Prof. Manuela Guerreiro

33/04 - "Dynamic brain patterns in neocortical areas during
interpersonal transactions" - only abstract available

Instituigao/ Institution: Krembil Neuroscience Centre, Toronto Western
Hospital and The Hospital for Sick Children, University of Toronto -
Canada

Duragao prevista/ Estimated duration: 2005/01 - 2008/03

Investigadores/ Researchers: Prof. Richard Wennberg, Prof. Jose Luis Perez
Velazquez
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34/04 - "fMRI and photo emission study of presentiment: The
role of "coherence" in retrocausal processes"

Instituigao/ Institution: Parapsychologist Institute, Utrecht - Netherlands
Dura¢ao/ Duration: 2005/05 - 2007/11

Investigadores/ Researchers: Prof. Dick Bierman, Dr. Eduard van Wijk

37/04 - "The effect of conscious states of neural activity"
Instituicao/ Institution: The Weizmann Institute of Science, Rehovot -
Israel

Dura¢ao/ Duration: 2005/02 - 2007/07

Investigadores/ Researchers: Prof. Shimon Ullman, Prof. Elisha Moses,
Eng° Shimshon Jacobi

42/04 - "Exploring Psychomanteum as a psi-conducive state of
consciousness (Phase 2): Adding new perceptual, personality,
abnormal thinking, and phenomenological variables of anoma-
lous cognition using two favourable conditions: (1) visual/musical
targets and (2) psychomanteum/non-psychomanteum sessions"

Instituigao/ Institution: Instituto de Psicologia Paranormal, Buenos Aires -
Argentina

Dura¢ao/ Duration: 2005/03 - 2007/01

Investigadores/ Researchers: Dr. Alejandro Enrique Parra, Dr. Jorge Fernan-
do Villanueva

47/04 - "A combined psychophysiological and electrophysiolo-
gical approach to investigate low-level visual perception in
autism" - only abstract available

Instituigao/ Institution: Department of Psychology, The University of Shef-
field - UK

Duragao/ Duration: 2005/06 - 2006/10

Investigadores/ Researchers: Prof. Olivier Pascalis, Prof. Elizabeth Milne,
Prof. David Buckley, Dr. Laurence Vigon
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57/04 - "Imagery and emotion production during hypnosis: an
electrophysiological approach"

Instituigao/ Institution: Psychological Institute, Russian Academy of Edu-
cation, Moscow - Russia

Duragao/ Duration: 2005/04 - 2007/05

Investigadores/ Researchers: Prof. Zvonikov Vyacheslav Michailovich, Prof.
Stroganova Tatiana Alexandrovna, Dr. Tsetlin Marina Mihailovna, Dr.
Anna Kirenskaya, Dr. Vladimir Y. Novotosky-Vlasov, Ms. Anastasia V.
Marushkina

58/04 - "Comparative study of brain processes related to micro-
gravity-induced and clinical oculomotor disturbances in sub-
jects with the right and left eye dominance"

Instituicao/ Institution: Institute of Biomedical Problems, Russian Acade-
my of Sciences, Moscow - Russia

Duragao/ Duration: 2005/04 - 2007/04

Investigadores/ Researchers: Prof. Inessa B. Kozlovskaya, Ms. Elena S.
Tomilovskaya, Dr. Anna Kirenskaya, Dr. Vladimir Y. Novotosky-Vlasov,
Dr. Vadim V. Myamlin, Ms. Nelly R. Gallyamova

61/04 - "A neuropsychological examination of specific and glo-
bal frontal lobe functions in siblings with and without eating
disorders"

Instituicao/ Institution: Institute of Psychiatry, King's College London - UK
Duragao/ Duration: 2005/08 - 2006/11

Investigadores/ Researchers: Dr. Ulrike Schmidt, Dr. Kate Tchanturia, Dr.
Pei-Chi (Thomas) Liao

62/04 - "Developing a "Recipe" for success in ESP experimen-
tal research (Phase II): Testing and Improving a Protocol"
Instituicao/ Institution: Department of Psychology and Counselling, Uni-
versity of Greenwich, London - UK

Duragao/ Duration: 2005/01 - 2007/01

Investigador/Researcher: Dr. José M Pérez Navarro
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63/04 - "Attentional modulation in neural responses to faces"
Institui¢ao/ Institution: Universidad Auténoma de Madrid, Facultad de
Psicologia - Spain

Duragao prevista/ Estimated duration: 2005/02 - 2008/03
Investigador/Researcher: Prof. Jaime Iglesias Dorado

64/04 - "Degree of Meditation Attainment and Comparison of
Type of Meditation in Relation to Awareness of Precognition
Targets"

Institui¢ao/ Institution: Psi Research Centre, Glastonbury - UK

Duragio prevista/ Estimated duration: 2005/01 - 2008/03

Investigadores/ Researchers: Dr. Serena M. Roney-Dougal, Dr. Jerry Solfvin

65/04 - "An Investigation into the Possibility of a Stimulus-Res-
ponse Causal Relationship in the Electronic Voice Phenomenon"
Institui¢ao/ Institution: Skylab, Portree, Scotland - UK

Duragao/ Duration: 2005/02 - 2007/03

Investigadores/ Researchers: Dr. Alexander MacRae, Prof. Charl Vorster

66/04 - “Extrasensory Perception and Implicit Sequence Lear-
ning in a Computer Guessing Task”

Instituigao/ Institution: Neurology Clinic, University Hospital Zurich -
Switzerland

Duragao/ Duration: 2005/04 - 2006/10

Investigadores/Researchers: Prof. John Palmer, Prof. Peter Brugger, Dr.
Enrique Wintsch

68/04 - "The emotional Stroop effect: Cognitive, emotional, and
physiological aspects"

Institui¢ao/ Institution: University of Manchester and Birkbeck College, Uni-
versity of London - UK

Duragao/ Duration: 2005/05 - 2007/07

Investigadores/ Researchers: Dr. Isabelle Blanchette, Dr. Anne Richards
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73/04 - "Spontaneous Brain Blood Flow During Guess -
research with near infrared spectroscopy”

Institui¢ao/ Institution: Institute for Body Measurements, IRI, Schi-
ba-shi - Japan

Duragao/ Duration: 2005/01 - 2006/07

Investigadores/ Researchers: Dr. Mikio Yamamoto, Dr. Hideyuki Kokubo,
Dr. Hideo Yoichi

75/04 - "Measurement of Event-related EEG correlations bet-
ween two human subjects over a large distance"

Instituigao/ Institution: The University of Northampton - UK

Duragao/ Duration: 2006/01 - 2007/09

Investigadores/ Researchers: Prof. Harald Walach, Dr. Christian Seiter, Dr.
Thilo Hinterberger

76/04 - “Remote staring detected by conscious and Psy-
chophysiological variables - Combining and improving two
successful paradigms”

Instituicao/ Institution: Department for Evaluation of Complementary and
Alternative Medicine, Hospital Epidemiology, Freiburg - Germany
Duragao/ Duration: 2005/01 - 2006/12

Investigadores/ Researchers: Dr. Stefan Schmidt, Dr. Susanne Miiller, Prof.
Harald Walach

77104 - "Stress and the psyche: methodological innovations in
psychoneuroimmunology"

Instituicao/ Institution: Department of Psychology, APU, Cambridge - UK
Duragao/ Duration: 2005/03 - 2007/06

Investigadores/ Researchers: Dr. Matt Bristow, Dr. Rachel Cook
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81/04 - "Photon emission of living witness in human healing and
cognitive experiences"

Instituigao/ Institution: International Institute of Biophysics, Neuss - Ger-
many

Duragao/ Duration: 2005/01 - 2006/12

Investigadores/ Researchers: Prof. Roeland Van Wijk, Prof. G. L. R.
Godaert, Dr. E. P. A. Van Wijk, Prof. R. Bajpai

82/04 - "Detec¢ao de informag¢ao emocional e sua interferéncia
no processamento neurocognitivo: um estudo em criminosos
reincidentes" - "Detection of emotional information and interfe-
rence in neurocognitive processing: a study of recidivist offen-
ders"

Instituicao/ Institution: Centro de Ciéncias do Comportamento Des-
viante - Porto

Duragao prevista/ Estimated duration: 2005/01 - 2008/03

Investigadores/ Researchers: Prof. Joao Eduardo Marques Teixeira, Prof.
Manuel Fernando Santos Barbosa, Sr. Pedro Manuel Rocha Almeida

87/04 - "Early neurophysiological correlates of autism: visual
attention and EEG rhythms"

Instituigao/ Institution: Moscow University for Psychology and Education,
Faculty of Abnormal Psychology, Moscow - Russia

Duragiao/ Duration: 2005/01 - 2007/04

Investigadores/ Researchers: Prof. Stroganova Tatiana Alexandrovna, Prof.
Elam Mikael, Dr. Orekhova Elena, Dr. Tsetlin Mariana Mihailovna, Dr.
Morozov Alexei Alexandrovich
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88/04 - "A influéncia social na meméria: Estilo conformista, fal-
sas memorias e alteragdes psicofisiolégicas periféricas" - "Social
influence on memory: Conformist styles, false memories and
peripheral psychophysiological changes"

Instituigao/ Institution: Centro de Investigagao em Psicologia da Universi-
dade do Minho - Braga

Durag¢ao/ Duration: 2005/01 - 2007/04

Investigadores/ Researchers: Prof. Emanuel Pedro Viana Barbas de Albu-
querque, Prof. Teresa Margarida Moreira Freire

93/04 - "An investigation of effects of dreams on physiological
measures of stress"

Instituigao/ Institution: Psychopharmacology Unit, Bristol - UK

Durag¢ao/ Duration: 2005/06 - 2007/09

Investigadores/ Researchers: Dr. Sue Wilson, Prof. David Nutt, Prof. S.
Lightman

102/04 - “Interspecies communication and telepathy with a lan-
guage-using Parrot” - only abstract available

Instituigao/ Institution: The N'Kisi Partnership for Interspecies Communi-
cation, New York - USA

Duragao/ Duration: 2005/05 - 2007/07

Investigadores/ Researchers: Dr. Aimee Morgana, Prof. Ruppert Sheldrake, Prof.
Jane Goodall

104/04 - "Is psi a type of knowledge?"

Instituicao/ Institution: Institute of Noetic Sciences, California - USA
Duragao/ Duration: 2005/01 - 2006/11

Investigadores/ Researchers: Prof. Dean Radin, Prof. Edwin May
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112/04 - "Improvement of transcranial magnetic stimulation
(TMS) coils for psychiatric applications"

Instituigao/ Institution: Instituto de Biofisica e Engenharia Biomédica,
Faculdade de Ciéncias da Universidade de Lisboa - Lisboa

Duragao/ Duration: 2005/01 - 2007/11

Investigadores/ Researchers: Prof. Pedro Cavaleiro Miranda, Mr. Yiftach Roth,
Mr. Ludovic Correia, Mr. Ricardo Salvador

116/04 - "Comparing Conscious and Physiological Measure-
ments in a Cogntive DMILS Study in Bali" - only abstract avai-
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Institui¢ao/ Institution: College of Arts and Sciences, Rollins College,
Florida - USA

Duragao/ Duration: 2005/03 - 2006/12

Investigadores/ Researchers: Prof. Hoyt Edge, Prof. Luh Ketut Suryani, Dr.
Niko Tiliopoulos, Dr. Annemieka Bikker

119/04 - "Event-related potentials of temperament traits in
ADHD and conduct disorder"

Instituigao/ Institution: Dept. Child Adolescent Psychiatry, Institute of
Psychiatry, London - UK

Duragao/ Duration: 2005/06 - 2007/11

Investigadores/ Researchers: Dr. Katya Rubia, Dr. Alex Sumich, Dr. Philip
Asherson, Prof. Eric Taylor

128/04 - “Telepathic behaviour associated with biochemical and
neuroendocrine parameters” - only abstract available

Institui¢ao/ Institution: Unidade de Biopatologia Vascular, Instituto de
Medicina Molecular, Faculdade de Medicina de Lisboa - Lisboa

Duragio prevista/Estimated duration: 2005/02 - 2008/03
Investigadores/ Researchers: Prof. Maria Carlota Lopes Saldanha, Prof.
Doutor Alberto Albino Granado Escalda, Dra. Teresa Raquel Duarte
Pacheco, Dra. Ana Rosa Miranda dos Santos Silva
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135/04 - "Telepresence and telepathy in immersive virtual reality"
Instituigao/ Institution: Manchester University - UK

Duraciao/ Duration: 2005/11 - 2007/04

Investigadores/ Researchers: Dr. Craig Murray, Dr. Christine Simmonds,
Dr. Jezz Fox
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Instituicao/ Institution: Institut Métapsychique International, Paris - France
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Investigadores/Researchers: Prof. Mario Varvoglis, Prof. Jean-Philipe
Basuyaux, Dr. Pierre Macias
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Sweden

Duragao/ Duration: 2005/11 - 2007/02

Investigadores/ Researchers: Prof. Etzel Cardena, Prof. Dietrich Leh-
mann, Prof. Mark Winkel
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Instituicao/ Institution: Psychology Department, Gothenburg Univer-
sity - Sweden
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NICO FRIJDA

Control precedence

The other major phenomenon that I think led to a notion of passion
or emotion is control precedence.

Control precedence of emotions is a major fact of behavior and expe-
rience. Emotions are reaction patterns that tend to take priority over
other, concurrent, claims for attention and action, such as ongoing task
fulfillment and everyday duties. They involve claims of attention to the
event or object at hand, at the cost of attention for other issues. They
manifest persistence over time, regardless of interruptions and obstacles: a
quarrel resumes after interruption by the visit of the postman or a telephone
call, and one goes into trouble and costs to meet one's beloved. Emotional
strivings tend to neglect risks such as venereal infection, liver damage, or
harming one's marriage. They tend to block considerations of propriety,
social norms, and other possible unwanted consequences of one's emotio-
nal actions and feelings.

Emotions claim priority. That is, they do not always get it. There exist
processes of emotion regulation: processes by means of which emotions
are suppressed or attenuated, or changed in character (Gross, 2007).

Control precedence appears also from the impact of emotion on
ongoing action and thought: from degree of emotion interference with
ongoing behavior, thoughts, and concentration; from task performance
decrement; from the strength parameters of emotional behavior itself,
such as running speed, strength of felt action tendency and drasticness of
action undertaken (such as outright attack rather than merely making a
sour remark), facilitated detection of relevant stimuli, and decrease of
attention for other things ("restriction of range of cue utilization";
Easterbrook, 1959; Niedenthal, Halberstadt, & Setterlund, 1997;
Eysenck, 1997; MacLeod, Mathews, & Tata, 1986), re-experiencing the
emotion in thought, belief changes about the people involved.

Control precedence phenomena index the strength, power, or intensity
of emotion. That not only provides a definition of the intensity of emo-
tions: it is also felt that way. In a study by Sonnemans (Sonnemans & Frijda,
1994), student subjects were asked to report on several recent emotions,

33



CONFERENCIA INAUGURAL

and for each to rate overall felt emotion intensity, as well as to rate various
of the just-mentioned aspects of control precedence. The ratings of the
just mentioned aspects predicted about half of the variance of the subjects’
felt intensity ratings (see Table 1). Ratings of emotion intensity also correla-
te with felt intensity of autonomic responses such as heart rate. It should
be noted, however, that these latter correlations are largely independent of
the control precedence ones. Bodily upset and an emotion's influence on
behavior, thought, and the conduct of life are quite different things. Bodily
arousal only measures momentary emotional impact.

What determines emotion intensity, and thus control precedence?
One may surmise the main determinant to be is the importance of the
emotional event to the individual's concerns: his or her major interests,
motives, goals, attachments, and sensitivities, that together may be consi-
dered the dispositional sources of emotions. Emotions can be expected to
be a joint product of events (as appraised) and the individual's concerns,
and emotion intensity the joint product of event magnitude and the
strength of one's concerns.

We sought to verify this hypothesis by asking the participants in the
just mentioned experiment to indicate the concerns affected by each of the
reported events, and their prominence. Indeed, felt emotion intensity
strength sizably correlated with measures of the prominence and number
of the individual’s concerns implicated in the event. They accounted for
between one fifth and one fourth of the variance of felt intensity (Sonne-
mans, 1991) (Table 2). Some rating of emotion regulation by the subject
was included in the just mentioned study. When it was subtracted from
the mentioned control precedence variables, multiple correlation with
intensity ratings was increased.

The processes that produce control precedence are as yet far from
clear, however. How does appraised event importance translate into the
persistence of striving and the control over the various processes such as
action planning, attention, and so forth. The main mechanisms involved
in control precedence are, however, becoming known. One set of these are
the pleasure and pain processes, often referred to as expectancies of posi-
tive and negative reward. Pleasure and pain, or experiences of positive and
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negative reward themselves partly result from innate or learned sensitivities
for particular stimuli and the effect of homeostatic need states on these
sensitivities, More generally, pleasure and pain result from appraised con-
gruence and discongruence between events and the individual's concerns
that include competences and attachments (Frijda, 2007, in press). Pleasure
processes depend on the opiate system (Berridge & Robinson, 1998;
Panksepp, 1998).

The main and most direct influence on control precedence appears to
come from the strength of desire that comes from innate incentive pro-
perties of stimuli, such as sexual pheromones, and from learned incentive
properties due to previous experiences of pleasure and pain with distal
cues and with response outcomes (Dickinson and Balleine, 2002; Everitt
and Robbins (2005). Those incentive properties then appear to enable
activation of the midbrain dopamine system to activate approach action
tendency, or the emotion of desire.

The literature calls that midbrain dopamine system by various names:
the Reward System (e.g., Shizgal, 1999); the “Behavioral Activation System”
(Gray, 1982); the Behavior Facilitation System (Depue & Collins, 1999);
the “Seeking System” (Panksepp, 1998); or the “Wanting System”
(Berridge, 1999). Other interpretations are also current, such as the
Reward Prediction Error system (Schultz, 1998). I call it “the System
named Desire”. Experiences of craving and urge tend to correlate with
activation of the system and dopamine release (Panksepp, 2005).

In the interpretations by Berridge (2007), Dickinson and Balleine
(2002), and Depue and Collins (1999), that system confers the capacity
of the stimulus or event to call up and strengthen motivation to obtain
that target; it confers the stimulus what they call “incentive salience”. In
that of Everitt and Robbins (2005) it affects habit strength initiated by
strong reinforcement in compulsive fashion. Disablement of either the
opiate system or the desire system allows processes of liking and of wan-
ting or desire to be uncoupled (Berridge, 2007). This work represents
major and much needed advances in the psychobiology of emotional
motivation.
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Appraisal

Emotions are triggered by events, but shaped by the events in the way
that the individual has appraised them. "Appraisal" means the processing
of incoming information by the individual over and beyond its simple
registration. The processing can be simple, for instance by the stimulus
impinging upon a sensitivity that "recognizes” the stimulus and links it to
a process of liking or dislike. It allows pictures of babies to elicit liking and
a feeling of endearment or erotic stimuli to elicit interest, even when per-
ceived for a split second. Processing usually is more complex, and includes
information on the spatio-temporal context in which the stimulus arrives,
or on the full event by which the emotion is triggered. A sudden noise
startles because it is sudden and unexpected, and not only because it is
noise. Appraisal can become still more complex when engaging stored
information that relates the incoming stimulus event to possible harmful
event effects. The simple forms of appraisal are often referred to as "ele-
mentary appraisals”; the more complex one's as "cognitive appraisals”.

Appraisal is part and parcel of the processes involved in emotion arousal.
Blocking those intra-individual processes tends to abolish emotion. Upon
lesions of the amygdala, threatening faces or warning signals do not evoke
fear (LeDoux, 1996). Lesions to the hippocampus abolish emotional
effects of spatial event context (Bouton, 2005). Damage to the orbito-
frontal cortex abolishes more remote emotional event implications
(Damasio, 1994). Use of the notion of "appraisal” does not imply cons-
cious evaluation or even conscious awareness. In its simplest manifesta-
tions, it is one of the most basic processes constituting what we call emo-
tions. Appraisal processes are no conscious and largely automatic. Their
outcomes may become conscious and result in events perceived as pleasant
or unpleasant and meaningful. However, they also may remain noncons-
cious and still unwittingly elicit states of action readiness and other aspects
of emotional response. This is a consistent and major finding from stu-
dying the effects of subliminal stimuli, in the work of researchers like
Zajonc (1980), Bargh (1999), and Moors and DeHouwer (2006). It does

not imply absence of "cognitive" processes from emotions. Even non-
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consciously, stimulus identification and access to stored information are
implied (Clore et al., 2005). Without conscious awareness, complex infor-
mation evidently can still be processed and influence later processing
(Storbeck & Robinson (2004), and even after very brief or backwardly
masked information presentations (Moors, 2007). Preferences need infe-
rences, albeit often simple, automatic and nonconscious ones.

In fact, the distinction between elementary and cognitive appraisals is
far from clear-cut. Even many apparently elementary appraisals are not
really so elementary. Viewing a mutilated face generally and immediately
elicits aversion or disgust (Bradley et al., 2001a); yet, it involves a rather
complex process that affects the perceiver's own body, probably by impac-
ting his or her mirror neurons. Affective value generally depends on con-
ditions of the perceiving subject. Sex scenes are exciting to 16 year olds but
indifferent to babies. Pictures of babies are maximally endearing to young
mothers (Bradley et al., 2001b).

The appraisal processes have their puzzling aspects. Not all emotio-
nally relevant information actually evokes emotional responses in a per-
ceiver. There exists an information effectiveness problem. That problem is:
emotionally highly pertinent information sometimes fails to evoke emotion.
Warnings leave most people cold most of the time; the dangers of smo-
king, unsafe sex, and disastrous politics, for instance, are generally known
and rarely influence behavior or feeling. Conversely, anger or fear may be
elicited by events that one perfectly knows to be harmless. Showing a spider
phobic that a spider is harmless does not remove her fear.

Such persistence of emotion regardless of relevant information has
been given evolutionary explanations (e.g., Ohman & Mineka, 2001), but
such explanation is most likely wrong. Learned fears such as evoked by a
green light that had signaled electric shock also do not readily extinguish
(e.g., Bridger & Mandel, 1965; LeDoux, 1996). Emotional memory still
harbors considerable puzzles, as studies in phobia therapies demonstrate:
extinction procedures often fail to extinguish fear.

Research is making important progress in understanding what renders
information emotionally effective. It probably is its format. Abstract, verbal
information as such appears ineffective. Only modality-specific informa-
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tion is - information in pictures, body feelings, and sounds (Barsalou,
1999) and, in particular, embodied information (Varela, Thompson, &
Rosch, 1991). This not primarily means information that brings autono-
mic arousal or gut feeling. It primarily means information that affects one
affectively or effectively.

Affective embodiment results when events directly elicit pleasure,
pain, or desire, as through the mentioned elementary appraisals or
through stimuli strongly associated to those. Effective embodiment results
from events that enable or block action, action planning, or action pro-
gress. Action enabling and obstruction are among the major elicitors of
elementary appraisal: appearance of a meaningful target object, unexpected
action progress, having one's hand stopped when writing. Emotion, then,
results, not from knowing that an event frustrates but from the frustration
itself. One bumps into an obstacle or enters a gate that swings open or
meets an eager response.

These are the base lines of appraisal. In all interesting cases, appraisal
extends further than processing incoming information, and other infor-
mation directly linked to it. Memory evocation and thought can vastly
add experienced meaning, and augment the domain of event meaning,
and the emotional facets that are aroused in response. Loss of a partner not
only leaves absence but also confrontation with the fickleness of life, lost
friends that cannot be replaced, and so on. Every single event is embedded
in cultural narratives that provide different appraisals for the same events
in different cultural surroundings, and different emotions in response.
Emotion appraisal can be expanded at libitum, if only because appraisals
are not one-shot events. They often spread out over time, and are revised
by novel thoughts and novel encounters.

Feelings

The foregoing analyses provide a theory of what emotional feelings
consist of. Their nature does not represent a major theoretical problem.
James was right: they result from processes going on anyway; in my analysis
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primarily the processes of appraisal, action readiness, affect and arousal.
But the followers of James were wrong: they are not just of the body. They
are not merely "body feelings", as Damasio (1994; 2003) held they are.
They are feelings of the body acting 77 situ: in a world, in encounters with
the world - bumping into it, bumped into by it -, and in a temporal con-
tinuity.

Feelings reflect the outcomes of all the processes discussed. They
include sense of engagement, of being gripped. They include pleasure and
pain, which, I think, reflect how well or ill the sum total of processes
appears to function, below or beyond functioning optimally (Frijda,
2007). Feelings prominently include felt action readiness, which includes
the intentional aspects of being set for action to relate or not to relate, and
its mode of flow over time. They include some inkling of what the action
readiness expects to achieve, and how well action corresponds with that.
And feelings reflect representation of one's body in action and in relation
to the world beyond.

Feelings integrate all that, and monitor what is going on between one-
self and the world (Scherer, 2004), except when reductive attention reduces
integration and singles out particular aspects of all that available body-in-
action information (Lambie and Marcel, 2003).

Concluding remarks

I think that these theoretical reflections contain the backbone of a
coherent story of emotions.

The story is coherent: it seeks to articulate an account stretching from
elementary perceptual, representational, affective, and action-organizing
processes to the phenomena of experienced emotion: to merely-felt emo-
tions in sophisticated humans that utilize reflexive awareness, self-awareness,
voluntary action instigation and imagination.

The surmised elementary processes are plausible in more elementary
animals - say, vertebrates -, had predecessors before that, and have plausibly
developed from there. There is evidence for efferent copies in houseflies,
directed motivated search in butterflies, control precedence and persistence
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in action completion in dragonflies, appraisals and the flexibility of action
readiness in rats.

Giving passion with its two main aspects - coordinated or "synchro-
nized" response of the entire organism, and control precedence - the central
place in describing and analyzing emotions provides a meaningful func-
tional view of emotions, broader than the barren talk of "adaptive useful-
ness" and "reproductive fitness". Emotions, the closest by, are guardians of
concern satisfaction. In addition, the sketch matches a meaningful view of
human nature, and of the nature of other animals beyond jellyfish or so:
emotions develop around whatever concerns the species or individual has
in his or her repertoire.

Humans, as well as at least all other vertebrates, are autonomous systems.
They are seeking, striving, and acting systems. In addition, humans and
some other vertebrates are systems that strive for intraspecies interaction.
They are restlessly in quest, except when they achieved their quest or fell
asleep, - and even then...! Restless action and interaction: that is what they
do. It is not what made them come into being. That was the fact that
many of those actions happen to serve adaptation. But adaptation was
never a purpose or a strategy. It just came out so, or it did not, and the
species disappeared.

And once again: emotions develop in context of action. They are
manifestations of creatures whose nature it is to act in and on a physical
world, and in and on a mental world, in which one may grinningly
triumph over one's rival or tenderly stroke one's friend's fingers.

But perhaps the main conclusion of the preceding considerations
should be the following,.

Defining “emotion” by something better than a working definition
may be an impossible task. In any way it has done so, so far. It may be in
the nature of things, in that it might imply seeking a substance category
for what are variably interrelated bundles of functions.

Those functions do exist, however, independently of how variants are
combined and categorized. The functions include those of action readi-
ness and action tendency. They also include the various kinds of processes
of appraisal, that may or may not functionally belong together. There are
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processes of activating action provisions that pre-empt indefinite collec-
tions of other functions like attention, memory activation and resource
allocation.

The task of affective science is to carefully explore those processes,
their underlying dispositional provisions, and their neuroscientific under-
pinnings, rather than seeking to arrive at a definition of discrete categories.
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STRENGHT MEASURES r R2
Strength of re-experiencing the emotion during first

53 .28
24-hours
Strength of action tendency 49 .39
Strength of bodily changes .50 43
Belief changes about people .36 46
Drasticness of envisaged action .33 48

r = correlation; RZ = cumulative explained variance (squared multiple correlation)

Table 1. Correlations of strength variables with overall felt intensity (from Sonnemans &

Frijda, 1994).

(N=219)
r R2
Number of concerns affected 42* .18
Summed products of relevance and concern 47 99
strength,
maximum product of relevance and strength 49* 24
*p<.05.

Table 2. Correlations of concern measures with overall felt intensity of different emotions.
(from Sonnemans & Frijda, 1995).
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NEUROBIOLOGY OF EMOTIONS
Meeting Report

Marta Moita’, Ray Dolan’, Tania Singer’, Ralpb Adolpbs?,
Fernando Lopes da Silva’

What are the neurobiological underpinnings of emotions? What can
findings from neuroscience tell us about the nature of emotions and fee-
lings, and what can they tell us about how emotions influence cognition
and behaviour? These are timely questions because the tools of neurobio-
logy can now be used to probe topics that have historically been the pur-
view of psychology and philosophy. As such, the topic of emotions is highly
interdisciplinary.

The 7th meeting of the BIAL Foundation in Porto, Portugal, in the
spring of 2008 brought together psychologists, neurobiologists, and
parapsychologists to present their latest findings and discuss the topic of
“Emotions” from a multidisciplinary perspective. The meeting was very
well attended by students and other scientists, and there was lively discussion
following the presentations. This section summarizes the proceedings of
the first session of the meeting, held on the morning of March 27, with
the topic of “Neurobiology of Emotions”, co-organized by Fernando

Lopes da Silva and Ralph Adolphs.
Neurobiological mechanisms of fear - Marta Moita

Marta Moita opened the session by presenting her research on fear
processing in the amygdala, a topic she has investigated at the single-neu-
ron level. Investigating the neural underpinnings of behaviour is predica-
ted on the fact that the brain is organized into distinct modules or maps.

! Instituto Gulbenkian de Ciéncia, Oeiras, Portugal.

2 University College London, UK.

3 University of Zurich, Switzerland.

* California Institute of Technology (Caltech) and University of Iowa, USA.
* University of Amsterdam, The Netherlands.
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Different regions of the brain are, to an extent, specialized to carry out
particular functions. Because of this architecture, it is possible to uncover
what a particular structure or region contributes to behaviour by recor-
ding from neurons within it, or by selectively lesioning or inactivating it.
Of course, it is important to keep in mind that a full account of the struc-
ture’s function will eventually need to incorporate its connectivity with
other structures, since it is such a network, not a single structure in isola-
tion, that mediates behaviour.

With respect to the study of fear, it is fortuitous that fear learning is
quite conserved across species. This makes it possible to study this emo-
tion in animals models, such as rats (something that would be difficult for
some other emotions, such as guilt, shame, or pride, which may be more
unique to humans). Fear conditioning has been studied in detail by a
number of investigators. In this type of emotional learning, a tone is pai-
red with an electric shock, and after a few such pairings, the animal learns
that the tone predicts the shock (Fig. 1). One can measure this learning by
the animal’s freezing behaviour: whereas untrained animals will not freeze
when they hear a tone, those that have learned to associate the tone with

Figure 1. Paradigm for Fear conditioning.
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shock will freeze when they hear the tone, even in the absence of the
shock. In short, the rats will behave as though they are afraid of the tone.

The neural circuitry that underlies fear conditioning involves the
auditory cortex and the amygdala. The pathways whereby auditory infor-
mation about the tone and somatosensory information about the shock
converge have been worked out in considerable detail, by investigators
such as Joseph LeDoux and others (LeDoux 1996). These two signals con-
verge in the lateral amygdala, a subcortical nucleus that is essential for the
acquisition of conditioned fear in animals and in humans, and the amyg-
dala is known to process the value of both the conditioned (the tone) and
unconditioned (shock) stimuli (Blair et al., 2005). There are two routes of
auditory input to the amygdala: one via the auditory cortex that can encode
more specific information about more complex auditory stimuli, and a
more basic and rapid one that comes directly from the auditory thalamus
(Figure 2). Neurons in the auditory cortex sharpen their responses to dif-
ferent sound frequencies when one frequency has been paired with shock;
that is, the auditory map in cortex comes to focus on those frequencies
that are biologically the most significant for the animal.

These two pathways can be dissociated by selectively lesioning one of
them. Lesioning either component results in reduced discriminatory fear
conditioning: the animal’s ability to differentially associate one tone with
shock, and a second tone not with shock, is impaired. This finding shows
how the two routes cooperate and facilitate one another as they converge
on the amygdala. This cooperation achieves both the initial rapid acquisi-
tion of fear conditioning to an auditory stimulus, and also permits the
learning of discriminatory conditioning between two tones. These effects
can modelled as well.
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Figure 2. Auditory inputs to the amygdala.

Future directions in Marta Moita’s laboratory are to examine in more
detail the activation of excitatory and inhibitory neurons in the amygdala
during fear conditioning, and to investigate the auditory receptive fields
of neurons in the amygdala during different stages of learning. This will
give us additional information about how, over time, these neurons enco-
de information that allows the animal to predict potentially dangerous
events in its environment.

Emotion and decision-making - Ray Dolan

Ray Dolan showed results from functional neuroimaging in humans
that address the issue of how emotion and cognition interact when we
make decisions. This is a question that has a long history in cognitive psy-
chology, where Don Broadbent was one of the first to propose so-called
“dual-process” models. In Broadbent’s case, the model was a dual-process
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model of attention, but such models have now been applied to many
cognitive domains, notably including decision-making. The basic idea is
that there are two sets of processes that may often be in opposition, and
that interactions or conflict between them results in a cognitive or
behavioral output. The two processes typically envisioned are “automatic”
versus “controlled”, and each of these have been assigned many attributes.
For example, automatic processing is also thought to be fast, to operate in
parallel, to be inaccessible to conscious awareness, and to involve emotion.
Conversely, controlled processing is typically thought to be slow, serial,
involve willful and conscious cognition, and to regulate and control
emotion. These dual process theories have recently been used also to
explain economic decisions. While the classical expected utility theory
that von Neumann and Morgenstern had articulated thought of all
rational decisions as maximizing expected utility, findings accumulated
showing that people actually deviate significantly and systematically from
this.

Neuroimaging experiments using fMRI have investigated the diffe-
rent processes that guide decisions. It has become clear that there are mul-
tiple control systems for guiding instrumental behaviour, and they may
conflict. In one set of experiments, which has now been done both in
lesion patients and using fMRI in healthy subjects, the role of counterfac-
tual thinking was investigated. In this study, subjects could either choose
to bet on a wheel that had a 50% chance of giving them $50, or a 50%
chance of them losing $50; or they could bet on a wheel that had a 20%
chance of them winning $200, and an 80% chance of them losing $50
(Figure 3). The overall expected utility of these two wheels should be iden-
tical (both should result in zero net gain or loss in the long run). When
subjects chose one wheel and lost, this generated a “disappointment” sig-
nal (“partial feedback” panel in Figure 3). However, when they also found
out that they would have won, had they gambled on the other wheel
(“complete feedback” panel in Figure 3), this generated an additional sig-
nal, analogous to “regret”. This regret signal correlated with activation of
the orbitofrontal cortex, and fails to influence behaviour normally in
patients with lesions of the orbitofrontal cortex (Camille et al., 2004) con-
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sistent with the idea that this region of the brain computes the potential
future outcomes of one’s actions and considers hypothetical outcomes in
order to guide current choice.

Figure 3. The experimental design of the Camille et al study.

Another experiment took its lead from one of the formulations that
was originally designed to explain people's deviations from rational choi-
ce theory. This was articulated by Kahneman and Tversky in their "pros-
pect theory", which argues that choices depend on how the options are
framed. In the imaging task (de Martino et al. 20006), subjects were given
an initial endowment of $50, and then asked to choose between two
options: (1) keeping $20 for sure, or (2) betting on a wheel that had a 2/5
chance of winning all $50, and a 3/5 chance of losing all $50. In this expe-
riment, subject chose the gamble about 40% of the time. In a second
experiment, the conditions were exactly the same, except that the two
options were now (1) losing $30 for sure, or (2) betting exactly as before.
In this case, subjects chose to gamble about 60% of the time. This result
is quite contrary to rational choice theory, since the expected utilities
should be identical in the two experiments. It shows that subjects are
influenced by the way the options are framed, and have an aversion to
emphasis on "loss". Given this behavioral finding, the study examined
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neural correlates. They found that activation in the amygdala tracked the
frame in which the choices were presented - that is, there was an interac-
tion between the subject's choice (whether to gamble or take the sure
amount) and the way that the choice was framed (Figure 4).

Figure 4. Interaction between the choice to gamble or not with the frame (gain or loss
frame) in which that choice is presented activates the amygdala.

Even more intriguing was an examination of individual subjects in
this experiment. Some subjects were highly influenced by the framing of
the options, whereas others behaved more “rationally” and were relatively
immune to the framing. These individual differences in susceptibility to
the framing effect correlated with activation of regions in prefrontal
cortex. The less influenced subjects were by the framing effect, the large
the signal in prefrontal cortex, consistent with a model whereby the
prefrontal cortex can regulate and inhibit the amygdala. A further inves-
tigation tied these individual differences also to differences in serotonin
genetics. Subjects were screened for a genetic polymorphism for the
promoter region of the serotonin reuptake transporter. This gene has two
common alleles, dubbed “short” and “long”, and the short allele has been
linked to risk of psychopathology, increased amygdala activation, and
reduced regulation of amygdala activation by prefrontal cortex. Subjects
with the short allele showed a much larger framing effect than subjects
with the long allele, and correspondingly greater interaction of frame with
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choice in the amygdala. Subjects with autism spectrum disorder have now
also been tested on the framing task, and they show, on average, a lower
degree of framing effect.

Taken together, these studies illustrate the power of combining
computational models of decision-making with neuroimaging, and the
effects of emotional signals that can influence choice. They also highlight
the fact that everybody is different, and that there are large individual
differences in decision-making, and in the degree to which individuals are
influenced by emotional signals.

Understanding others: empathy and cognitive perspective
taking from the lens of social neuroscience - Tania Singer

A big part of understanding other people is the ability to estimate
what they feel, think, and believe. Two key processes that have been
investigated here are “cognitive perspective taking”, which allows us to
understand another person’s mental states (such as intentions, desires,
beliefs), and “empathy”, which allows us to understand another’s feelings
(either emotional feelings, such as sadness, or sensory feelings, such as pain).

One study (Singer et al., 2004) investigated empathy for pain by
measuring the neural (fMRI) responses evoked when a subject observed
his or her spouse experience pain. In this experiment, subjects in the
scanner visually observed their spouse receive painful electric shock to the
hand, and the evoked brain activations during this condition was compared
to the brain activations seen when the subject in the scanner were given
shock themselves. Consistent with prior studies, a subject’s own experience
of pain correlated with activation in the so-called “pain matrix”, a set of
structures involving anterior cingulate and insular cortex that encode the
unpleasant affective properties of pain. The new finding in this study was
that a largely overlapping set of activations was seen also when subjects
observed their spouse experience pain (Figure 5). This finding is con-
sistent with the hypothesis that empathy engages some of the same struc-
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tures in one’s own brain that would be engaged if one were in the state of
the other subject with whom one is empathizing.

Figure 5. Regions activated when subjects experience pain themselves (GREEN) and watch
their spouse experience pain (RED) overlap in the anterior cingulate cortex (ACC) and anterior
insula (AI). From Singer et al. 2004.

Just as in the presentation by Ray Dolan, it is also notable that in the
case of empathy there are large individual differences- some people are
very empathic, whereas others are not, and this is reflected in their brain
activation. Tania Singer has also studied individuals with autism, and indi-
viduals with alexithymia (an impaired ability to describe one’s own fee-
lings). Both of these clinical populations appear to be impaired in their
ability to empathize and show correspondingly reduced activation. For
example, in an experiment testing interoception of emotions (evoked by
emotional visual stimuli), it was found that the degree of alexithymia
(from a questionnaire) was negatively correlated with the degree of activa-
tion of the insula, an effect that was even greater in autistic subjects who
also had alexithymia. These results suggest that autism as such may not
necessarily be associated with a lack of empathy, but rather depends on the
degree of alexithymia as well.

The degree of empathy we have for another person also depends on
our evaluation of that person- we do not empathize equally with everybody.
To investigate this experimentally, empathy for painful electric shock was
measured again, but this time unfamiliar people were used rather than
one’s spouse. The critical manipulation in this experiment was that the
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pain empathy experiment was preceded by a monetary trust game, in
which the subject in the fMRI experiment played a trust game against the
person they would subsequently see given electric shock. The other person
was an actor who behaved in one of two ways on this trust game: either
very fairly, or very unfairly. As one might predict, the degree of empathy
was influenced by this. There was much empathy for those people who
had acted fairly in the prior trust game, and less empathy for those who
had acted unfairly (Singer et al., 2006). This was reflected in the degree of
insula activation. There was also an interesting effect of gender: in men,
watching people receive shock who had been unfair in the trust game
resulted both in much less insula activation (correlating with less empat-
hy for the other’s pain), as well as increased activation in the nucleus
accumbens, which may reflect actual joy at seeing the other’s pain (something
akin to “Schadenfreude” in German).

One big and important question raised by this work is the degree to
which empathy can be acquired and learned. Tania Singer has been
studying people who meditate, and who have spent many hours of their
lives actively training to feel empathy for others. This form of compassion
meditation has a profound influence on the degree of activation of the
insula. Some of this work is now being extended also to naive subjects,
who can be trained in the course of the experiment, allowing a longitudinal
within-subjects design.

These studies are now also being extended to looking at whether indi-
vidual differences in empathy correlate with cooperative behaviour on
economic games. Some such correlations are being found specifically for
feelings directed towards oneself rather than empathy for another person,
and they seem to rely on effects in the amygdala during fMRI. Another
direction is to examine some of the neuropeptides that may influence
empathic and prosocial behaviour, notably oxytocin. Oxytocin is a small
peptide found in all animals and linked to prosocial behaviours. It can be
administered intranasally in humans, modulates activation of various
brain structures, and has been shown behaviourally to increase the trus-
ting behaviour of people playing a sequential trust game (Kosfeld et al.,
Nature 2005).
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The human amygdala in emotion and social behavior -

Ralph Adolphs

The amygdala has become a hot topic relating to emotion processing
and also to social behaviour more generally. These two themes are reflected
in the history of research on the amygdala: there are the classic studies by
Kluver and Bucy from the 1930s arguing for the amygdala’s role in social
behaviour (now partially confirmed with more selective lesions), and there
are the studies in rats by Joseph LeDoux, Michael Davis, and others
(LeDoux 1996), showing the amygdalas role in fear learning. This second
aspect was also the focus of the work and presentation by Marta Moita
earlier in the symposium. Tying these two themes together has been diffi-
cult, but there are now hypotheses that the amygdala serves a more general
and abstract function that may link the two. This hypothesis is that the
amygdala processes any biologically salient event, which could be social,
fear-related, or in fact related to ambiguous, unpredictable, and potentially
important events in the environment.

This hypothesis has been tested in a number of studies. Ralph
Adolphs’ group has carried out experiments in neurological patients who
have focal lesions of the amygdala. It was found some time ago that selective
amygdala lesions impair recognition of emotions from other people’s facial
expressions, especially fear. One interpretation of this finding is that it is
somehow related to the impaired Pavlovian fear conditioning that is also
found in such patients, just as it is in rats with amygdala lesions. However,
the amygdala has also been shown to be involved in appetitive conditio-
ning, and also involved in processing positive emotions. So it does not
appear to be the case that the amygdala’s role somehow is restricted just to
stimuli that are related to fear.

A recent study (Adolphs et al., Nature 2005) found that bilateral
lesions of the amygdala impair recognition of fear in facial expressions
because the patients do not look normally at the face stimuli. In particular,
they fail to look at the eye region of faces, and therefore fail to make use
of important facial information about wide eyes that can signal fear. When
instructed to look directly at the eyes in faces, a patient with amygdala
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lesions became normal in her ability to recognize fear in faces (Figure 6).
This finding fits with a growing consensus that the amygdala does something
considerably more abstract than just fear processing, related to allocating
processing resources to any stimuli that are important in some sense- for
instance those that are unpredictable or ambiguous. One recent study that
was done in both rats and people found that the amygdala responds more
to unpredictable tones than to predictable tones, even when these tones
are not signalling anything emotional as such (Herry et al. 2007).

The amygdala has also been hypothesized to play a role in the social
disabilities of people with autism. Ralph Adolphs’ lab has therefore tested
people with autism, and also their first-degree relatives, on some of the
same tasks as used in the patients with amygdala lesions. It was found that
people with autism also fail to look normally at the eye region in faces, and
fail to make normal use of the eyes. This impairment is also found, albeit
to a lesser degree, in the parents of people with autism. Thus, abnormal
strategies in how information about facial features is fixated and used may
be a diagnostic “endophenotype” in autism, and may relate to abnormali-
ties within the amygdala and its circuitry (Adolphs et al, in press).

60



RALPH ADOLPHS et al

Figure 6. Abstract Functions of the Amygdala Contribute to Social Perception. Bilateral
amygdala lesions impair the use of the eyes and gaze to the eyes during emotion judgment. (a) A
patient with bilateral damage to the amygdala made significantly less use of information from
the eye region of faces when judging emotion. (b) While looking at whole faces, the patient
(right column of images) exhibited abnormal face gaze, making far fewer fixations to the eyes
than did controls (left column of images). This was observed across emotions (free viewing,
emotion judgment, gender discrimination). (c) MRI scan of the patient's brain, whose lesion was
relatively restricted to the entire amygdala, a very rare lesion in humans. The two round black
regions near the top middle of the image are the lesioned amygdalae. (d) When the subject was
instructed to look at the eyes ("SM eyes") in a whole face, she could do this, resulting in a
remarkable recovery in ability to recognize the facial expression of fear. The findings show that
an apparent role for the amygdala in processing fearful facial expressions is in fact more abstract,
and involves the detection and attentional direction onto features that are socially informative.

Modified from (Adolphs et al 2005).
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Concluding Remarks

The lectures and discussions offered a glimpse of the state-of-the art of
how neuroscience is contributing to our understanding of the nature of emo-
tions and feelings, and how emotions influence cognition and behaviour.

In this respect the study of fear is particularly interesting since this
behaviour is conserved across species what enables neuroscientists to study
emotion experimentally in animals models, such as presented by Marta
Moita. These studies led to pinpoint the amygdala as occupying an impor-
tant place in brain circuits involved in fear conditioning to a sound sti-
mulus and to unravel the pathways whereby auditory information con-
verges in the amygdala.

Human studies, however, can give a wider scope of brain processes
involved in emotions, in particular with respect to how emotions (satis-
faction, relief, or regret) and cognition interact when we make decisions.
Ray Dolan showed that there was a negative correlation between the sub-
ject's susceptibility to the influence of the contextual frame within which
a given task is presented and the fMRI BOLD signal in prefrontal cortex,
consistent with a model whereby the prefrontal cortex can regulate and
inhibit the amygdala.

Neuroscience is not only revealing brain processes underlying emo-
tional states within an individual, but also how an individual is able to
understand another person's mental states (such as intentions, desires,
beliefs), and "empathy", which allows us to understand another's feelings
(either emotional feelings, such as sadness, or sensory feelings, such as
pain). This was beautifully demonstrated by Tania Singer who using fMRI
signals showed that the so-called "pain matrix",i.e. a set of brain structu-
res involving anterior cingulate and insular cortex, is activated not only
when one feels pain, but also when subjects observed their spouse expe-
rience pain. These studies were extended to people with autism, and indi-
viduals with alexithymia (an impaired ability to describe one's own fee-
lings) and showed that the degree of alexithymia was negatively correlated
with the degree of activation of the insula, an effect that was even greater
in autistic subjects who also had alexithymia. Preliminary results point out
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that learning may affect these processes, such that training in compassion
meditation may have a profound influence on the degree of activation of
the insula.

Many of these studies point out that studies of the relation between
emotions and brain processes have to take into account the context wit-
hin which stimuli that trigger emotions are presented and perceived. This
was clearly put in evidence by Ralph Adolphs studies that the amygdala's
role is not restricted just to stimuli that are related to fear. Indeed selecti-
ve amygdala lesions impair recognition of emotions from other people's
facial expressions, such as fear, because the patients do not look normally
at the face stimuli. In particular, they fail to look at the eye region of faces,
and therefore fail to make use of important facial information about wide
eyes that can signal fear. Further it was found that people with autism also
fail to look normally at the eye region in faces, and fail to make normal
use of the information conveyed by the expression of the eyes.

The different contributions of the morning session underscored the
enactive and intersubjective nature of emotion processing. According to
the views presented by the neuroscientists, this aspect can be explained by
active perception and brain systems that are finely tuned to processing
information about other people expressions and the emotions that they
display.

Some lively discussion ensued also about the possibility that parapsy-
chological phenomena could fit within these findings, and that anomalous
mechanisms could account for the intersubjective findings reported.
These issues were taken up in more detail in the subsequent session, which
focused on emotions and psi.
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FEELING THE FUTURE: EXPERIMENTAL EVIDENCE FOR
RETROACTIVE INFLUENCES ON EMOTIONAL PREFERENCES
AND JUDGMENTS

Daryl J. Bem*

The term precognition is usually understood to mean conscious cog-
nitive knowledge of some future event that could that could not be
anticipated through normal inferential processes. Belief in precognition is
common both historically and cross-culturally, going as far back as the Old
Testament’s story about Joseph’s precognitive dreams concerning feast and
famine in ancient Egypt. Similarly, the practice of consulting oracles for
information about the future has parallel counterparts throughout history
and across cultures.

Precognition is a special case of a more general phenomenon, the retro-
active influence of a future event on an individual’s current responses,
whether those responses are cognitive or emotional, conscious or
unconscious. In fact, it seems reasonable to suppose that the ability to
unconsciously respond to an impending threat would be evolutionarily
prior to having detailed conscious cognitive knowledge of that threat. Such
an unconscious ability has been demonstrated experimentally in the recent
“presentiment” experiments in which physiological responses to emotionally
arousing stimuli are shown to occur a few seconds before the stimuli are
presented (see Radin, this volume; and Radin, 2006, pp 161-180, for a
review of these studies).

In investigating retroactive influences in our laboratory at Cornell, we
have adopted the strategy of “time-reversing” well established psychological
effects so that the stimulus procedures occur affer rather than before the indi-
vidual responds. In this report, I describe three such experiments: Time-
Reversed Influence on Liking, Retroactive Habituation, and Retroactive
Priming.

*Cornell University, New York, USA.
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Time-Reversed Influence on Liking

Individuals typically prefer stimuli that have been associated with
reward in the past. To test the possibility that individuals might prefer
stimuli that will be associated with reward in the future, we showed
participants in our experiment an emotionally neutral picture and its
mirror image side by side on a computer screen and asked them to indi-
cate which they preferred. The computer then randomly selected one of
the two pictures to be the “target.” When participants preferred the
target-to-be, they were rewarded with a very pleasant picture flashed
briefly on the screen; when they had preferred the non-target, they were
shown a gray rectangle.

There were 36 trials and the experiment took approximately 15
minutes to complete. One hundred college undergraduates participated,
76 women and 24 men. The pictures were selected from the Interna-
tional Affective Picture System (IAPS; Lang & Greenwald, 1993), a set of
820 digitized photographs that have been rated on 9-point scales for
valence and arousal by both male and female raters. Several of the pleasant
“reward” pictures were mildly erotic; others showed happy family scenes,
or exciting activities such as downbhill skiing.

If there were no time-reversed influence and only chance were operating,
then participants would be expected to select the target on 50% of the
trials (because there are 2 alternatives). As can be seen in Figure 1, parti-
cipants selected the target on 51% of the trials overall, which is not statis-
tically different from chance, but they did show a significantly enhanced
preference for the target when they would be rewarded by an erotic pic-
ture, 55%, p < .03. The right hand side of the figure reveals that the time-
reversed influence was particularly strong for male participants: They
selected the target picture on 55% of all trials, p < .002, and on 63% of
the trials on which they would be rewarded by an erotic picture, p < .003.
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Retroactive Habituation

When individuals first encounter an emotionally arousing stimulus,
they typically have a strong physiological response to it. But upon repeated
exposures they habituate, showing diminishing arousal to it. If the stimulus
is initially unpleasant, the stimulus becomes more neutral or less unpleasant;
if the stimulus is initially pleasant, it becomes more boring and, hence, less
pleasant (Dijksterhuis & Smith, 2002).

As in the time-reversed liking experiment reported above, we tested for
retroactive habituation by presenting individuals with two matched pictures
from the IAPS set and asking them to indicate which they preferred. In this
experiment, however, one third of the picture pairs were very negative or
unpleasant, one third were very erotic, and one third were emotionally
neutral (“control” pictures). On each trial, the participant first indicated his
or her preference. Then, the computer randomly selected one of the two
pictures to be the “habituation target” and flashed it subliminally on the
screen several times. The retroactive habituation hypothesis predicts that on
trials with negative picture pairs, participants should prefer the target
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picture—the one that will be shown repeatedly—on more than 50% of
the trials because habituation to the target picture will render it less negative
than the matched non-target. But on trials with erotic picture pairs, partici-
pants should prefer the target picture on fewer than 50% of trials because
habituation to the target will render it less positive than the matched non-
target. No preference differences are expected on the control trials. In all,
160 college