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Caution is one of the orienting principles of nemience’s advance in different social
spheres. This article shows the importance of ramimg caution in the area of
neurolaw because of the risk of it becoming a newey that is free from ethical
discussion. The article’s objective is to note gmincipal ethical implications and
limitations of neurolaw in light of six cases in \h neuroscientific evidence was used
in distinct ways. This study seeks to examine trezqautions that should be taken in

regard to the advance of neurolaw so as not todige of its emancipatory interest.
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PRACTICAL REASON IN THE FACE OF ADVANCING NEUROLAW

Neuroscience is now providing a great deal of keolge about the human brain. Its discoveries
and contributions have practical inferences formarsuch as politics, education, economics,
marketing or law. This knowledge is frequently ddesed very cautiously, since what it
provides is an understanding of how the brain wakgts physiological base, and because
human rationality and human freedom are determineither by the images provided by
functional magnetic resonance image (fMRI), nomelvg the person’s own brain. Nevertheless,
sometimes the positions held on practical ratityali these and the other areas mentioned
above use neuroscientific knowledge as a “new pb(@arnagam, 2004; Garcia-Marza, 2012).
In other words, neuroscientific knowledge is graméjectivity and scientificity not only for its
new knowledge about the bases of the human bratralbo for its application on the grounds
of practical rationality. The present paper diseashe ethical implications of this approach to
neurolaw from the critical concept of “neuropower”.

The ability to predict the future based on “braeading” is now regarded as fiction, but the
ability to study and know the mind through advanaesheuroimaging is increasing at a
dizzying pace. Moving away from fiction and int@tburrent reality, neuroscience and criminal
justice already offer examples of the applicatidnneuroscientific techniques to criminals.
What is known asherapeutic justices already being implemented in some parts ofLthged
States (Farah, 2011, p. 770); for example, rapistssex offenders receive long-acting forms of
anti-androgen medication. Similar treatments inel@elective Serotonin Reuptake Inhibitors
(SSRIs) that decrease violent impulses by incrgasitracellular levels of the neurotransmitter
serotonin. These techniques are a result of theicali use of neuroimaging for direct
intervention on criminals, albeit with a preventatintent.

Beyond clinical and therapeutic applications inminial treatment that have already been
recognised, neuroscience applicatierabove all, neuroimaging techniqguebave been

extended to the detection of supposed criminalsirgys et.al., 2009, p. 35; Owen, 2011, p.



135). Brain scanners, functional neuroimaging, atettroencephalograms now promise to
reveal criminal responsibility in the human mindafigleben et al., 2002; Lee et al. 2002).

Given these types of promises, it is appropriatasio whether neuroscience is relevant to
criminal responsibility. Can brain scanners deterrhinals? If not now, could they one day do
so? When and with what techniques? Most importdriyn an ethical point of view, will these
advances continue to guarantee constitutional gjght will they bypass citizens’ rights and
freedoms in the eagerness to search for and/ottiwek responsible for a crime?

In our attempt to answer the ethical questionsyelsas others that could arise in the area
of neurolaw, we present six casesvo from the United States, two from Spain, and fram
Italy. These cases exemplify the different ways thsults of tests applying neuroscientific
techniques as incriminating or exculpating evideswgeaccepted in judicial proceedings. Above
all, the cases demonstrate the difficulties ofraptiing to determine responsibility through the
use of advances in this area of law and whetheatofaum represents a new form of social power.
These examples show that in the realm of the jalisystem and the law, neuroscientific
discoveries have potential applications in the samas and manner as psychology, except that
neuroscience-based evidence, and especially neagoigy has a greater normative and
methodological character. Despite the fact that ynaontinue to believe that functional
neuroimaging has never been used as definitive dvi@ence to justify a conviction (Farah,
2011, p. 770), cases such as that of Terry Haoingt the United States or Antonio Losilla in
Spain show that this is not the case. What wastential threatin 2011 indicated by M. Farah,

iS howcreeping in

TERRY HARRINGTON AND JAMES B. GRINDER

In November 1978, an all-white jury declared Teksgrrington, a 17-year-old black minor,
guilty of the first-degree murder of retired policaptain John Schweer in the state of lowa.
Apparently, Harrington and another subject atteohptesteal the victim's car on the night of
the murder. Despite presenting a reasonable #hibiaccused was declared guilty and spent 25
years in prison for a crime that, as discovere®®3, he did not commit (The National
Registry of Exonerations, 2014).

The motive for his release was the acceptance ainBFingerprinting as proof of
innocence (Peird, 2013). This technique consistsamfelectroencephalogram (EEG) that
measures one’'s event-related potential, known &30,Pgat represents information that
accompanies the recognition of a stimulus in comparwith a remembered context (Farwell
and Makeig, 2005, p. 7). Changes in electrochenticah signals are measured using a series
of electrodes placed on the scalp and are registesig an electroencephalogram (EEG). The

EEG registers signals that reveal information aboeitebral processes. These signals are



detected through temporary changes to the EEGsporese to the appearance of stimuli such as
hearing a sound or seeing an image. The resulttigity is known as event-related potential
(ERP), which is distinguished from standard, umatleneural activity. ERP can be broken
down into a series of components that are repredexd positive or negative fluctuations of the
brainwave. What occurs before the first 100 midmeds reflects the earliest sensory
information. A longer ERP latency includes P1, R2, N2, 400, and P300 components, so
named for polarity (P being positive) and posit{ei is the first positive wave) or latency after
the stimulus (N400 is the negative fluctuation 40lliseconds after the stimulus). Generally,
what occurs during the first 250 milliseconds opesure to a stimulus reflects pre-conceptual
processing, while after 250 milliseconds, it isiétd that higher cognitive processes such as
memory and language are reflected (Farwell, Rid@mrd& Richarson, 2013, pp. 265-266;
Murphy, 2012).

In essence, the EEG measures an unconscious m&thanid evaluates the subject’s
response in real time to stimuli in the form of gea or words on a monitor. A series of
electrodes is connected to the subject’s scalpraedsures brain responses to these stimuli
without the need for a direct and conscious respdrmsn the subject, thus differentiating this
technique from others, such as the polygraph lieater.

The P300 signal—that is, the neurophysiologicah&v¢hat occur in the brain during the
first 300 milliseconds after exposure to a senstimulus—supposes an extension of what Dr.
Larry Farwell called memory and encoding-relatedltifiaceted electroencephalographic
response (MERMER) and indicates the informations@né in the brain and stored in the
memory regarding various stimuli. This informatioan be relevant or irrelevant to the case
being investigated, according to whether it coiasidith the proposed stimuli.

Brain Fingerprinting, as L. Farwell stablished (kall, 2011; Farwell et al., 2013),
mathematically analyses brainwaves produced inoresp to a stimulus, thus determining
whether this information is present or absent m bhain’s memory. Brain fingerprinting, as
well as regular fingerprinting used in the bioladianalysis of crime scene DNA, in this case
compares information stored in the brain with infation from the crime scene. If the
information is present, there is a neural respdrsa the P300-MERMER indicating that the
subject possesses relevant information in resptingige given stimulus. On the contrary, the
absence of information does not produce a waveatiami in brain response from the P300-
MERMER, indicating that the stimulus presentedriknown to the subject and is not present in
his or her memory (Farwell, 2013; Farwell & Makeig005). The MERMER signal will
therefore only appear in the P300 when the suligeitte perpetrator of the crime because the
subject’'s memory would contain details about thienershown by the brain’s reaction to the
stimuli presented. In effect, the MERMER signap&st of the brainwaves observed in response

to familiar information. When the brain recognisesnething familiar, memory is stimulated



and neurons fire, giving way to changes charatierid brain activity. These changes can be
detected using electrodes, through which reseaschan determine whether the subject
recognises part of the information.

The method'’s efficacy has been shown in other etuth collaboration with FBI and CIA
agents (Farwell et al., 2013, pp. 269-272). Acaemgdio Dr. Farwell, the principal proponent
and patent holder (Farwell, 2010), the method’'spsspd fallibility in judicial contexts is
minimal, with efficiency in 99.9% of cases. Accardi to Dr. Farwell, it is practically
impossible to deceive the machine because the dubmes not have to respond, and the
variability of the subject’s brainwaves is directlyalysed within 300 milliseconds of presenting
the sensory impulse (Farwell & Makeig, 2005, p. 8).

In Harrington v. StateDr. Farwell developed a series of tests aboutcthme scene and
the supposed alibi and presented them in the fdrrisaal stimuli to the convict in a Brain
Fingerprinting (or P300-MERMER) evaluation. On Noker 10, 2000, he presented a report
to the court in which he requested the convictlease based on the fact that the neural
information shown when presented with stimuli rethto the alibi coincided at a rate of more
than 99%.

Given this report, the judge and jury had to deteenwhether the tests were sufficiently
relevant to allow them to be used as judicial evideof innocence. In other words, in light of
the fact that the tests consisted of a series yf mmovative psycho-physiological applications,
certainty was required regarding whether the daeewrustworthy enough to change a guilty
verdict to innocent. The most interesting aspec¢hisf decision was the required criteria for the
experiments to be accepted as evidence. Firsthwhéte tests had been published in journals
with blind peer review was considered. Regarding tequirement, components of event-
related potential had indeed been published (Far&eDonchin, 1991). Second, the court
considered whether the tests had been previouglg imsreal conditions and not only in the
laboratory. It was demonstrated that the technltpte been used in CIA and FBI experiments,
which was later reconfirmed (Farwell, 2011). Thitlde court considered whether the scientific
community generally accepted the technique (Far&elMakeig, 2005, p. 7). In light of the
consensus within the psychophysiology communitye fary determined that the Brain
Fingerprinting test was valid as evidence and esadad Harrington in 2003.

The case of James B. Grinder was radically diffelBrain fingerprinting was not used to
release him but rather as the final evidence irafitig him as the principal perpetrator of Julie
Helton’'s murder. For 15 years, Grinder was the gypial suspect in Helton’'s murder, but
incriminating evidence sufficient for conviction cdhaot been discovered. Beginning in 1984,
when the victim was raped and violently murderdgk suspect gave various contradictory
versions of the events. Eventually, Grinder undetvizr. Farwell’s Brain Fingerprinting test in

1999. During the test, the accused was shown ghoaises on a monitor, some of which were



especially relevant because they contained vewilddtinformation about the murder that only
the real killer would know. These phrases and ditsxformation contained, for example, the
murder weapon, the procedure by which the victid bhaen killed, injuries and wounds to
specific areas, etc. The test results showed @©®@d@ncidence between the details given as
stimuli and the memories in Grinder’s brain, withjuantity of sufficiently relevant information
for the suspect to be considered guilty (Farwéll, 3.

The test showed that the information present inrntived of the accused included very
significant details of the case even 15 years dftervictim’'s murder. There was no doubt
expressed that the MERMER signal from Grinder'srbemitted very significant details that
identified him as the perpetrator of the crime.n@er’s case was the first judicial proceeding in
the United States in which an encephalogram testagaepted as the prosecution’s principal
argument, and it helped lead to the suspect’s ctinbi Although there was also evidence that

indirectly incriminated Grinder, it was only the BMERMER that directly incriminated him.

ANTONIO LOSILLA AND MIGUEL CARCANO

Antonio Losilla, who was suspected of murdering Wiée, Pilar Cebridn, underwent
cognitive-evoked potential or Brain Fingerprintitgsting on December 18, 2013 to attempt to
determine his guilt and orient the search for thetim's body. The 51-year-old victim
disappeared in April 2012 in Ricla (which is al¢w® thame of the police case), and Losilla
waited a month before reporting her disappearafineinvestigation found evidence that her
husband could have been the perpetrator due tanunt of time that he waited before
reporting her disappearance and because of blomddfan the family garage. Despite this
circumstantial evidence, there was no decisivadyiiminating evidence (Peird, 2013).

Dr. José Ramon Valdizan, the former Director of id@hysiology at the Miguel Servet
Hospital in Zaragoza, suggested administering laosithe neurophysiological test P300-
MERMER, just as Dr. Farwell did in the Grinder cagdthough Losilla’s defence attorney
appealed the order that authorised the test, tl®-RERMER was administered before a
decision on the appeal was rendered. The defeacgisment was that the test threatened the
accused’s fundamental right against self-incrimorat

The P300-MERMER test administered to the accusedtwa parts. First, various visual
stimuli were shown, including images of possiblacgls where the victim’s body could have
been buried. In the second test, the stimuli weardbtary. Phrases about the victim were spoken
to register Losilla’s brain activity. Although thedy was never found, the suspect’s confession
was the final evidence used to convict him. Losaltemitted to chopping up his wife’s body, but

he said he had not killed her. In his version, theye fighting and she fell down the stairs. He



subsequently left the house, and when he retulreedaw that his wife was dead, so he decided
to cut her up and hide the remains.

More recently, the “sea” case, whose principal pegtor was Miguel Carcafio, also used
the cognitive evoked potential P300-MERMER testwideer, the objective of this test was not
to provide evidence implicating Carcafio, as hedlsshdy been found guilty, but rather to find
the body of Marta del Castillo. The National Polasked the % Court of Instruction of Seville
to submit Carcafio to the neurophysiological testwah Losilla. The police believed that the
test did not violate any of the convict's constidntl or personal rights because Carcafio had
already been sentenced. In this instance, theM&stonly used as a tool to locate the victim’s
body (Gallego, 2014).

The use of the test was favoured because overréwviops five years, Carcafio had given
multiple versions of the events and the locatiorthaf victim's body (e.g., the Guadalquivir
River, the Alcala de Guadaria garbage dump, theldlaa farm in La Rinconada). In addition,
the police had unsuccessfully tried geographickirgctechniques such as georadar, used for
scanning underground passageways, so the coudedketd use a scanner on the brain of the

convict, who now must spend 21 years and threemsadntprison (Gallego, 2014).

DOMENICO MATTIELLO AND S. A.

Neuroimaging and electroencephalogram techniques mat only been used in the United
States and Spain but also in Italy. Although theestinologies were not used to condemn or
acquit the accused in the two cases presented;atbes demonstrate the disagreement, even
within the scientific community, over the use oésle techniques as trial evidence.

The first case refers to an alleged crime of seabake of minors committed by an Italian
paediatrician. Domenico Mattiello, who was 65 yeald was foundn flagrante delictoand
charged with trafficking child pornography and powes abuses (Millburg, 2012). The
accused’s defence presented a series of neuroinfimgesan fMRI scan with the intention of
showing that the abusive actions were caused bsaia pathology resulting from a tumour.
This tumour, a clivus chordoma, caused damageetothitofrontal lobe and the hypothalamus,
thus producing changes in Mattiello’s behaviourigem, 2014, p. 1).

However, the supposedly empirical evidence providedhe fMRI was also analysed by
experts requested by the prosecution, who preseatidally different conclusions than those
of the defence. The prosecution’s experts deteminithat there was a tumour; however, it did
not create pressure on the orbitofrontal lobe &tltar on the pons Varolii, i.e., the middle-lower
part of the brainstem and the pituitary gland ($@j 2013). Therefore, the tumour did not fully
or partially compromise the subject’'s capacity donsciousness and agency at the time of the

crime.



These two interpretations of the same supposedpireral evidence demonstrate the lack
of unanimous consensus among neuroscientists ragate specific role of certain areas of the
brain and their impact on an accused’s resporsilaiiid decision making. It is unsurprising that
in Mattiello’s case, the court dismissed the fMRi aither incriminating or exonerating
evidence. Beyond that case, testing for a cormldietween neural dysfunction and paedophilia
has been demonstrated in only a very small numbeases (Burns & Swerdlow, 2003; Jawad
et al., 2009).

The second case involves the 28-year-old ItaliamamS. A., who brought financial ruin
to her own family due to her compulsive shoppingliettbn. In 2009, after an overdose of
psychiatric drugs, S.A. killed her sister, set tioely on fire, and left a false suicide note in her
sister's name. S. A. was later detained for an coessful murder attempt against her mother,
who survived and denounced her (Farisco and Pef01i2: 25). After an initial psychiatric
exam, it was determined that S.A. suffered fromedype of mental illness, but there was no
specific diagnosis. A second evaluation incorpatdate opinions of cognitive neuroscientists
and behavioural geneticists and showed a lacktefiity and functionality in S.A.’s anterior
cingulate cortex, which is potentially associatathwebsessive-compulsive and anger disorders
(Farisco & Petrini, 2012, p. 25). Techniques usethé second evaluation included an EEG and
the Autobiographical Implicit Association Test, thyh these tests did not serve to prevent S. A.
from being sentenced to 20 years in prison, thfeghich were served in a psychiatric hospital.

Despite the neural and genetic evidence providezljudge in the case ruled that, while
informative, these tests could not be used as mé&tants for condemning or acquitting the
accused because they were not considered testst@fmdned objective value. This finding
shows that the relationship between genes, thenbrand behaviour continues to be

controversial.

ETHICAL IMPLICATIONS OF NEUROLAW

After examining the six cases, it is now conveniémtreturn to the initial question: Is
neuroscience relevant in determining criminal resgulity? The examples provided posit three
potential responses. In the two US cases, the Braigerprinting or P300-MERMER test
patented by Dr. Farwell was used as the main eatingrevidence in one murder case and as
the main convicting evidence in another. The testlts provided the principal argument for
exonerating a convict after 25 years in prison fandconvicting another. In the two Spanish
cases, the same cognitive evoked potentials tdsle wot used as the principal evidence for
conviction, was used as supporting evidence tolvesother issues in two murder cases,
namely, the locations of the victims’ bodies. Ire ttwo Italian cases, the two functional

neuroimaging tests received different interpretegiofrom within the same scientific



community, which caused the judges in the two caseafismiss the tests as evidence at trial
because of a lack of agreement regarding the agsusesponsibility at the time the crimes
were committed.

As a result of these cases, what does the germrgbtance of neuroscience tests imply for
the acquittal or conviction of accused suspectshsas in the US cases? What does the
acceptance of neuroscientific evidence mean farashg a subject from responsibility and
decision making if the decision was caused by catatysfunction, as in the Italian cases?
Finally, what does the general application of thigpes of tests as an additional tool in judicial
proceedings mean for the accused? Does it threhtnright against self-incrimination by
granting brainwaves more importance than the defsrarguments?

From a philosophical perspective, it is imposstoleoncretely respond to the question of
neuroscience’s relevance in determining respoitsibilith a simple “yes” or “no”. According
to Vincent (2010), this question is not specifioegh, and therefore, one must first determine
which neuroscientific techniques and which criteniaconcept of responsibility we are referring
to. It is generally possible to establish threeithtions regarding the applicability of
neuroscience in assessing criminal responsibMtgdent, 2010, pp. 79-80).

a) Is neuroscience currently relevant for determirgrigninal responsibility, or will it be

capable of doing so in the future?

b) Are neuroscience and studies of the human brainobenous and of a sufficiently
uniform character to be referred to as a singleigirg? Can neuroscience determine

responsibility from a moral point of view?

¢) If not, what techniques should be taken into acteadren we ask whether neuroscience
is relevant to criminal responsibility? Some tequas, such as the fMRI, only allow
for a brain reading, while others offer the podsibiof modifying the brain with a
direct intervention — transcranial magnetic stiniola (TMS). Clearly, the degree of
relevance would not be the same for direct intefeartechniques used in the brain and
descriptive techniques. Even in the case of dasagipechniques, the relevance would
not be the same depending on whether the accusetidboration or response was
required (in the event that a suspect’'s responsedi@l dilemmas was evaluated), as
the P300-MERMER test has shown.

There is no unified concept of what human respdiityids from a neuroscientific
perspective. In our opinion, Vincent correctly atsals different conceptions of responsibility,
such as determining that causal responsibilityiffergént from virtuous responsibility or the
ability to be responsible, among others (2010 30p92).



For that reason, before attempting to determinethéneneuroscience is relevant to
criminal responsibility, it is necessary to clariffrom a neuroscientific perspective, the
techniques and the definition of responsibilitytthee in question.

Greene and Cohen (2004) adopt a less prudentgositiattempting to show that current
notions of legal justice, despite appearing to dmmatible, are actually based on an intuitive
libertarian idea that only considers free will.dther words, according to these authors, current
neuroscientific discoveries can threaten the iddeee will and retributive justice. This is a less
cautious approach, as discussed below, showinglief beat neuroscience will change the
deepest notions of law, but such a belief is grednoh a particular conception of the mind-
brain relationship, in which the mind is reducedtain. However this theoretical position and
its assumptions are unwise for two reasons. Fiistipaintains the confusion between the
empirical and the normative approach; and secobdbause localising the bases of the brain
does not allow fundamental changes to be establish& social science.

In the opinion of Greene and Cohen (2004), theertirtegal system universally assumes
human beings’ capacity for rational choice, imptythat people considered legally responsible
have a general ability to influence their own ratibbehaviour. In this sense, legal reasoning
requires a demonstration of the absence or lathi®fyeneral rational capacity. Neuroscientists
could help corroborate whether a subject is comscad what he or she is doing at the time of
committing a crime, but they cannot dictate a saft&l change in the legal concept of
responsibility unless they were to show that theegal tendency toward rational behaviour is
incorrect. However, if some branch of science caonddke such an assertion or show that human
behaviour is occasionally irrational, it would hawebe a branch of science that studies physical
causes in the brain, such as neuroscience (Gre€®hé&n, 2004, p. 1778).

These authors ask how neuroscience could help eh#rg current concepts of legal
justice. If, as they believe, the basis of law rs inadequate reflection of humans’ moral
intuitions and social pacts, neuroscience couldehthe opportunity to change the current
concept of justice. Such ideas would not necegsaalve to be revolutionary concepts that
solve other problems (such as the mind-body relaligp) but rather ideas that change people’s
moral intuitions through empirical brain testing.

Greene and Cohen hope that neurodeterminism omn biaterminism can become
sufficiently accepted to question the current legald moral concept of free will and
responsibility. 2terminism might be broadly defined as the belwet tall current and future
events, actions and decisions have been causallivatenl by previous events, actions and
decisions, together with the laws of nature. Deimism seems to be the position most strongly
defended by neuroscience today; most neurosciendigbear to be reluctant to accept the
possibility that something with new and differenbgerties emerges—and is not reduced—in a

different level of organisation (Gazzaniga, 20111%8).



According to Greene and Cohen’s deterministic patye, the central question of interest
for society regarding justice is whether guilt liggh the person, the circumstances, the brain,
etc. For these authors, no guilty person is diseotaal from these other aspects. Essentially, the
justice system’s interest in “rationality” forgeg®mething that is intuitively important. What
people really want to know is if the accused idtguinless proven otherwise, but it is precisely
this “unless” where the brain, genes, and envirarirneme into play.

Accepting brain determinism would help to end twaticeable tendencies: psycholegal
errors (Morse, 2004) and the belief that humandseare “uncaused causers” (Wegner, 2002).
Psycholegal errors consist of thinking that an afmadity in the brain is in and of itself an
excluding condition. This mistake is the reasorn geople are continually creating or trying to
validate new syndromes that affect behaviour (Ma2884, p. 180; Greene & Cohen, 2004, p.
1778). This was also the mistake made by the defémdhe previously referenced case of
Domenico Mattiello. If neuroscience had a greabds im judicial trials, and it was accepted that
we are determined by our brains, psycholegal emordd be eliminated because having a brain
dysfunction would not be an excluding conditioryghit would be commonly accepted that we
ultimately depend on our brain when making decsioBecond, positing that humans are
uncaused causers, following Wegner (2002), meaatsotlr actions appear to be caused by the
mental states but not the physical states of owainbr and we imagine that we are
metaphysically special. Admitting that brain detirism exists and giving a greater weight to
the neurosciences in legal and judicial proceedasgsimes that human actions are determined
by our brains, which in turn depend on genes aacketivironment, and that our actions are the
cause of other processes.

Despite Greene and Cohen’s attempts to prove lieatetributive character of the penal
justice system is counterproductive, in our opiniba correct path is not to recognise brain
determinism at that level or to think that neureace can radically change the concept of legal
justice or the moral concept of personal respolitsibNeuroscience, despite its great ability to
provide information about the brain, is still farom providing the sufficient prescriptive
capacity to change or outline the framework for ¢baditions of human free will. Following
Pardo and Patterson (2011, p.38) legal thoughtatdsereduced to the brain function or to the
brain localisation. Despite its advances, it i ptssible to recognise various limitations, both

methodological and epistemic, in the field of stiexhneurolaw.

The limits of neurolaw are not solely methodologica

Today, the limitations of neurolaw are apparentwo areas: the methodologies used and its
epistemological ambitions. Various authors havemdy addressed this issue. Some, such as

Pardo and Patterson (2013), find that there angrimsuntable difficulties in neurolaw, while



others, such as Robins and Craver (2011) and L20%4), recognise the current deficiencies
and are working to show neurolaw’s logic and po#rtontribution. To examine the main
difficulties exposed by the cases presented, wasf@n four aspects that we believe illustrate
some of the issues that should be addressed fottire development of this field.

The first aspect concerns the limitations of tedbgy. Can situations controlled in a
laboratory be compared with the real situationssm@red in court? In other words, can we
expect the human brain to respond in the same mhgth situations? Can neuroscience clearly
distinguish evil from psychosis in judicial trialse., the “mad and bad question”? (Vincent,
2010, pp. 93-94). Does the P300-MERMER test rd@lye nearly 99.9% reliability? Even if it
does have this level of reliability, does it onlyply to what is being measured, or can it also
determine whether an accused is guilty? Dr. Farfvetjuently alludes to his experiment's
reliability: “With both P300 and P300-MERMER, erroate was 0%: determinations were
100% accurate, no false negatives or false positigso no indeterminates” (Farwell et.al.,
2013, p. 263); “less than 1% to characterize ther eate in studies where in fact a 0% error rate
was obtained. In addition to 0% error rate, Fanaall Smith also reported 0% indeterminates”
(Farwell et.al., 2013, p. 264). Does this smalkraf error refer only to the recognition of
stimuli in the experiment, or does it also refeatoinfallible method of detecting those guilty of
a crime? The mere recognition of sensory stimwusdhnot be the basis for greater punishment
or to convict someone of a crime. The recognitibthese sensory signals as well as variations
in neural signals can be useful in assisting ingasons for judicial proceedings, such as in
finding the body of Marta del Castillo, who was mheired and then thrown into the sea. In this
case the murderer, Miguel Carcafio, was shown maages of different locations; the P-300
MERMER revealed that his brain only responded ®ithage of one of those places, namely,
where he had hidden the body of the victim. Jumgiam the recognition of a stimulus to the
conclusion that a person is guilty requires annmswntable argumentative leap that reduces
moral and legal argumentative capacity to nil, miviall of the weight to neuroscientific
interpretation. In this sense, as Garcia-Marza ampl regarding neuropolitics but that we
believe can also be applied to the field of newplae are confronting a new “neuropower”:
“We are facing what has been called ‘neuropowefenring to the substantial applications of
this new form of power/knowledge. This is neurostifec discovery at the service of politics,”
(Garcia-Marzé, 2012, p. 84). In this case, theulse$s of these neuroscientific discoveries is
not only political but also legal.

The second aspect that must be addressed is tdmipoiation. Neuroimages only
contribute information about the brain in its cutretate, which means that there is a temporal
limit, and the neural state of the accused atithe bf a crime cannot be shown. Therefore, it
cannot be known whether the pathology currentlibigsis the result of the crime, previous to

it, or subsequent to it (Vincent, 2010, p. 95). &€ing this temporal distance and specifically



the predictive role of fMRI in judicial proceedingsrawford argues that if one wants to predict
whether someone is going to break the law in therdéy a brain image is no better than a past
recording of the individual's behaviour. In factrecording is more predictive because there is
weak evidence linking future behaviour and brainaaalities (Crawford, 2008, p. 76).

The third aspect is that the jump from an informnmtio a prescriptive role is too large a
leap and requires ethical and philosophical rafectlt is one thing to study or determine that
decision-making ability is on occasion influenceddertain neural parameters in which genes,
the environment, and our brains play a role. #nsrely different to determine that human free
will is a fiction (Libet, 1999; Morse, 2004; Rubi2009).

The fourth aspect is that, independently of whefhectional neuroimaging is considered
irrefutable or informative evidence, its mere cdesation in judicial proceedings would
completely change the structure of courts and thduisors. The introduction of experts (or
metaexperts) into the courts would be indispens@#deisco, 2014, p. 2). These experts would
have to go beyond legal knowledge and incorporatgascience. The discussion of the Italian
cases directly shows that the interpretation ofoienages varies according to interests. In those
cases, the defence used the same empirical evidenaefend its interests against the
prosecution. If the same tests that produce theoireages are treated in a radically opposite
manner to determine whether an action was carrigdfreely and voluntarily, then their

potential effect is merely hypothetical and noterkpental. As Gazzaniga states:

(...) so psychiatrists and brain scientists mighable to tell us what someone’s mental

state or brain condition is but cannot tell us it being arbitrary) when someone has
too little control to be held responsible. The &ssaf responsibility (...) is a social
choice (Gazzaniga, 2005, p. 101).

While we disagree with the last part of this qumteause responsibility is not only a social
issue but also a moral and legal issue, his réfleain the role of neuroscientists is correct.
Gazzaniga places “without being arbitrary” in pahexses and notes the interests that influence
the interpretation of neuroimages, as seen int#liah cases. Neuroscience’s arbitrariness noted
by Gazzaniga was also referenced by Haberm&nhawledge and Human Interesesgarding
the fact that science is not neutral and alwaysamasiterest with three orientations: technical,
practical, and emancipatory. These three aspedsi@fice always reciprocally need each other
(Habermas, 1971). It is in this vein that we bedi@eurolaw should advance, as a contribution
that strengthens our technical understanding amgwvledge of human beings and their
variability and that allows for the orientation @écisions linked to law (in its elaboration and
application) with the goal and aspiration of huneamancipation. Neurolaw should therefore not
be viewed as an objective science, above all becdusse who develop and apply neurolaw

already possess interests that define its functiemelopment, use, and social pre-eminence.



The entry of neuroscience in the courtroom is dgesome authors as a window of new
advantages (Green & Cohen, 2004; Goodenough, 2001y argue, for example, that
neuroscience could provide evidence for the extgtesf unconscious bias on the part of the
judge, jury, lawyers, etc. Sometimes they undertitireer virtues such as its potential to report
on the reliability of memory or perception in testnies, and even the reliability of a
confession. However, there is an important diffeesm considering neuroscience as an adviser
and helper-which can provide some evidereand in saying that these tests can and should
determine a defendant’s liability.

We consider that there is an epistemological anthodelogical leap, that there is a
pretence of neuroscience objectivity and normatitatneurolaw in this case. The implication is
that from those objectivistic positions neurolawsigown as a new power which could even
determine criminal liability. As we have tried togae, functional neuroimaging may come
close to assisting in the legal field with the iaditftunctions we mention, as a counsellor or
helper, but not by fully determining a defendamjislt, as has been claimed in the cases of J.
Grinder, T. Herrington, or A. Losilla. That postitiavill be maintained from the discourse ethics
tradition where the principle of justice implies iateraction with the other as recognition and
the consideration of freedom, responsibility an@ntionality as transcendental properties from

the environment (Habermas, 2008).

Emergentist mind as a starting point for neurolaw

In order to discuss the ethical assumptions maieathiin this paper we can say that the
implications that neuroscience mapr may not—have in the conception of law will depend on
the concept we have of the mind-brain relationshipd in this vein an emergentist point of
view is a cautious and advisable position, as weangue.

If the conception is materialistic then the iden&fion of mind with brain can give the
impression that neuroscience will change the fureddal assumptions of the law, when in fact
it will not. There is no doubt that neurosciencehsinging our understanding of the brain, but
we should not confuse the brain basis with thecb&mindations of social science (Cortina,
2011, pp. 94-96). Understanding the neural basisuofian behaviour does not allow “brain
being” to shift to “legal duty” and that human acticannot be explained solely by physical
criteria.

Thus the materialistic conception of the brain amdd poses several problems. First, there
is a confusion between the conceptual-normative #wed empirical, or rather, there is an
identification of the conceptual-normative with thepposedly empirical. The central interest
for neuroscience is what affects the neural stracthrain function and physiological bases.

And these brain functions are translated intlmraguage that is commonly understood to be



“empirical” because hypotheses are tested throxgkramentation. However, to truly connect
with the empirical concept, neurosciences shoutértt identify the conceptual part. Mind,
memory, emotion and conscience are examples of soicbepts, which are not defined in a
unified way in the neuroscientific field. It theoe& becomes difficult to find the physiological
bases of what has not yet been clearly defined réthection of mind to brain seems to simplify
this problem, because the conceptual is definethbyempirical for the neural bases and the
brain localisation. However, this reductionist ingmialways explains the mind as something
mechanical and causally determined (Pardo andrBatte2011, p. 13).

Moreover this materialistic position leads to intuy in the mereological fallacy that M.
Bennett and P. Hacker explain Rhilosophical Foundations of Neuroscien(003). This
fallacy attributes the capacity or function to atpghat can only be properly attributed to the
combined total of which it is part. According taglview the psychological and moral attributes
of individuals, such as responsibility, intentiand decision-making are not localised in the
brain, but are perceptible through people’s behavituring their lifetime.

Past techniques such as the polygraph and the MERMER used today share the
common assumption that lying involves stable artéalable neurological correlates (Pardo &
Patterson, 2011, p. 19). In all the cases citedr@bihe use of this technique has been made
from this assumption and therefore from a matestialiew of the mind. The application of this
technique, from this perspective, incurs in thebfams discussed above, that is, the confusion
between the conceptual and the empirical, and coesely the mereological fallacy.

The attempt to detect lying with an EEG impliestthamans store information in their
brain, like a computer. In this case it would bdiketdy to fail to recognise a visual or auditory
stimulus, and variation in the brain-wave pattemuld inform us whether it recognises it or
not. Detecting lies with this and other technigisesontroversial, however. Conceptually, the
lie adheres to human behaviour and not to neurcébgevidence. At most, a piece of
neuroscientific evidence could provide a link bedwehe lying behaviour and a certain brain
state, thus providing an inductive proof of a Rafdo & Patterson, 2011, p. 21), but it could
never give a measure of lies (Monteleone et aD920t would therefore be wrong to say that
neuroscience has the potential to reveal theligsdccur in an area of the brain.

Instead of this materialist mirdlocalisationist and deterministicperhaps another idea
could help further the dialogue between neuroseieartd law. This would be an idea which
does not imply that the concept of the mind is seagly measurable and physical. In fact the
mind implies that human beings have a certain matity which relates to thought, emotion and
action. Its most immediate manifestation consi$ta eet of skills, abilities and competencies
which obviously interact in the brain, but are natisally determined by it; rather, they emerge
from it. The emergentist conception of the braitphais to understand that the structures and

human capacities are irreducible to the propeurfeiss components. It affirms the systematic



development of new properties. In the case of hunthese are transcendental properties
(liberty, responsibility, intentionality among otis¢ because they allow us to go beyond the
average of any other animal species and becomerhlifmatself. These capabilities arise from
the processes of neural activity, but may not inétdid to them only.

When the emergentist mind is taken as a startinopt,pdhe expectations of the
contributions neuroscience can make to the law vgliconsiderably reduced. A power that is
not justified is therefore not granted. However, ave not saying here that neuroscience has
nothing to say to the law. Neural structures areicusly necessary in the study of human
capabilities, and neuroscience can help to desthnigie operations, but not the skills base and

human behaviour arising from them.

CONCLUSIONS

The six cases presented refer to three types o€epdings in which evidence using
neuroimaging techniques and electroencephalograawe heen considered in very different
ways. The two US cases refer to the direct acceptari Brain Fingerprinting or P300-
MERMER as direct exonerative and incriminating evide. The two Spanish cases refer to the
indirect and secondary acceptance of the P300-MERIE evidence in criminal cases. This
technique was also used as an investigative to@ihtbthe victims’ bodies. Finally, the two
Italian cases show the disparity in interpretatioighe same functional neuroimages in the
debate over free will and conscious decision-makipigjty.

The six cases analysed show that neuroimaging itpods and their results have been
accepted as evidence in judicial proceedings olwsroccasions. While up to this point there
have been no changes to the judicial systammmething that Greene and Cohen in fact
seek—this type of evidence has been used to incriminatexonerate alleged criminals. In our
opinion, the use of electroencephalograms or neaging can be useful as complementary
evidence in an investigation but will create veegative moral consequences if used as primary
evidence in sentencing. As noted by Vincent, betoegg used in any capacity, a unified
neuroscientific concept of responsibility is needasl well as an awareness of the implications
of the use of these techniques.

There is a logical and moral limitation to the w$¢hese techniques because an individual
cannot completely share the experience of anothiénout becoming that person. This
distinction introduces a filter, an interpretatitthrat individualises respective points of view. In
other words, by virtue of our separateness, we l@apeivate room that cannot logically be
violated: the room of our mind. The presence ao$ tbgical limitation does not say anything
about the expanse of our private life, unless mas-existent. It also does not mean that our

inalienable intimacy cannot be extremely small. Ideer, it does not imply that we should not



have privileged access to our experiences: the tfadt there is an essential deficiency in
whatever knowledge one person can have about andt®s not mean that there must be a
deficiency in one’s own self-understanding. On tlatrary, these techniques suggest that a
neuroimage or electric wave variation in the breguld provide more information about a
subject than can be obtained from simple argumeatahtrospection. The use of these
techniques to condemn or exonerate an allegedralns, at the very least, dangerous.

If there comes a moment in which the use of neugastic evidence becomes generalised
in criminal proceedings, we will confront a new rforof “neuropower”. In the context of
neurolaw, interpretations from the scientific conmiy of supposedly empirical and objective
results would take precedence over discursive aegtsnin judicial proceedings to determine
free will, responsibility, and even human libefyhat would then be the difference between a
society that prefers to directly attack the capgafir making decisions even before they are
made and a society that uses neurotechnaaopgsteriorito determine whether a decision was
made consciously and freely? Free will in peopléécision making cannot be omitted or
eliminated by the weight of other variables as oenaging evidence.

Finally, an emergentist point of view is less pawbhtic than the reductionist materialist
viewpoint because has fewer limitations. It is @ity problematic that neuroscience tells us
what the brain thinks, believes, feels or intenalsld, because it is people who have these
capabilities. These capabilities arise from nepratesses, but cannot be confined to them. The
neural activity is necessary but not sufficient. Ms Gazzaniga (2011, pp. 217-219) noted in
this regard, people make an abstraction that oaghen a mind emerges from the brain, and it
interacts with the living environment. This absti@at is what provides the transcendental
moment in the human dimension, and makes us hume@gd-we would add ethical human

beings—and not governed solely by the laws of nature.

ACKNOWLEDGMENTS

The authors received assistance from the reseagjbcp “Politics, business, and education
from an applied neuroethics perspective”, FFI201336-C2-2-P, financed by the Ministry of

Economy and Finance (Spain).

REFERENCES

Bennet, M. & Hacker, P. (2003philosophical Foundations of Neuroscienbalden, MA: Blackwell.

Burns, J. & Swerdlow, R. (2003). Right orbitofrantiamor with pedophilia symptom and constructional
apraxia signArchives of Neurology60, 437-440.

Crawford, M. B. (2008). The limits of Neuro-Talkhe New AtlantisA Journal of Technology & Society
19, 65-78.



Dunagam, J. F. (2004). Neuro-futures: The Braititie® and PowerJournal of Future Studie$, (2), 1-
18.

Farah J. M. (2011). Neuroscience and neuroethitiseir2® century. In J. llles & B. Sahakian (Ed$he
Oxford Handbook of Neuroethi¢pp. 761-781). Oxford: Oxford University Press.

Farisco, M. & Petrini, C. (2012). The impact of nescience and genetics on the law: A recent Italian
case Neuroethics5, 25-27. doi: 10.1007/s12152-013-9187-7.

Farisco, M. & Petrini, C. (2013). On the Stand. A Episode of Neuroscience and Law Discussion
From Italy.Neuroethicsdoi: 10.1007/s12152-013-9187-7.

Farisco, M. (2014). In Need of Meta-Scientific Exg& AJOB Neuroscience, ,51-2. doi:
10.1080/21507740.2014.884185.

Farwell, A. & Makeig, T. (2005). Farwell Brain Fiagprinting in the case of Harrington v. StaBpen
Court X, 3 7-10. Indiana State Bar Association.

Farwell, A., Richardson, D. & Richardson, G. (201Bpain fingerprinting field studies comparing P300
MERMER and P300 brainwave responses in the deteatfoconcealed informationCognitive
Neurodynamics?, 263-299. doi: 10.1007/s11571-012-9230-0.

Farwell, L. & Donchin, E. (1991). The Truth Will @unterrogative Polygraphy (“Lie detection”) With
Event Related PotentiaBsychophysiology, 2831-547.

Farwell, L. (2010).Method and apparatus for brain fingerprinting, mes=ment, assessment and
analysis of brain functiorl)S Patent #7,689,272.

Farwell, L. (2011). Brain Fingerprinting: correati® to RosenfeldScientific Review of Mental Health
Practice,8, 56-68.

Farwell, L. (2013).Farwell Brain Fingerprinting Catches Serial Killei. B. Grinder.Retrieved from
http://www.larryfarwell.com/Grinder-Summary-dr-lgfarwell-brain-fingerprinting-dr-lawrence-
farwell.html

Gallego, J. (2014)La policia quiere “leer la mente” de Carcafio con test pionero en Espafidhe
police want to “mind read” Carcafio with a pionegritest in Spain]El correo de Andalucia.
Retrieved from http://elcorreoweb.es/2014/01/26/la-policia-soéieitna-prueba-neurologica-para-
carcano/

Garcia-Marza, D. (2012). Neuropolitica: una miradéca sobre el neuropoder [Neuropolitics: a caiti
view of neuropower]. In A. Cortina (Ed.suia Comares de Neurofilosofia Practigap. 77-96).
Granada: Comares.

Garcia-Marzéa, D. (2012). Neuropolitica: una miradéica sobre el neuropoder. In A. Cortina (Ed.),
Neurofilosofia practicdpp. 77-96) Granada: Comares.

Gazzaniga, M. (2005Y he Ethical BrainNew York: Dana Press.

Gazzaniga, M. (2011)Who's in charge? Free will and the science of thairb New York: Harper
Collins.

GoodenoughQ. (2001). Mapping Cortical Areas Associated wittghl Reasoning and Moral Intuition.
Jurimetrics,41, 429-442.

Greely, H. & llles, J.(2007). Neuroscience-Based Lie Detection: The Urgent NemdRegulation.
American Journal of Law and Medicing3, 378-384.

Greene, J. & Cohen, J. (2004). For the law, neigose changes nothing and everythiRbilosophical
Transactions of the Royal Society of Lond##9, 1775-1785. doi:10.1098/rsth.2004.1546.

Habermas, J. (1982 nowledge and Human InteresBoston: Beacon Press
Habermas, J. (2008petween naturalism and religion. Philosophical ggss&ambridge: Polity Press.

Jawad, S., Sidebothams, C., Sequira, R. & Jamil,(2009). Altered sexual orientation following
dominant hemisphere interfardthe Journal of Neuropsychiatry and Clinical Neuiesces, 21
353-354.



La audiencia provincial declara valida la pruebarebral practicada a Antonio LosillfiThe provincial
hearing declares the brain test administered tofiatLosilla as valid] Aragondigital.eRetrieved
from http://www.aragondigital.es/noticia.asp?notid=116 34

Langleben, D., Schroeder, L., Maldjian, J., Gur,MaDonald, S., Ragland, J., O'Brien, C. & Childses
A. (2002). Brain Activity during Simulated DeceptioAn Event-Related Functional Magnetic
Resonance Studieuroimagel15, 727-732.

Laureys, S., Boly, M. & Tononi, G. (2009). Funct@rNeuroimaging. In Laureys, S. & Tononi, G.
(Eds.), The Neurology of Consciousness. Cognitive Neurnseiand Neuropathologpp. 31-42).
London: Elsevier.

Lee, M. C,, Liu, H-L., Tan, L-H., Chan, C.H., Malaati, S., Feng, C-M., Hou, J., Fox, P.T. & Gao, J-H
(2002). Lie Detection by Functional Magnetic ResarelmagingHuman Brain Mappingl5, 157-
164.

Levi, N. (2014). Is Neurolaw Conceptually Confused®urnal of Ethics 18, 171-185. doi:
10.1007/s10892-014-9168-z-

Libet, B. (1999). Do We Have Free Willournal of Consciousness Studi@s47-57.

Losilla se somete a prueba cerebral para ver déestondio el cadaver de su mujeosilla undergoes
brain test to see where he hid his wife’s cadavereraldo.es, Retrieved from
http://www.heraldo.es/noticias/aragon/zaragoza_ipoi&/2013/12/18/losilla_somete _prueba_cereb
ral_para_ver_donde_escondio_cadaver_mujer 26159202%.html

McCabe, D. P & Castel, A. D. (2008). Seeing isdetig: The effect of brain images on judgments of
scientific reasoningCognition 107, 343-352.

Millburg, S. (2012).Lawyers Use Imaging To Assign, Deflect Blame, RagjoDaily. Retrieved from
http://www.radiologydaily.com/daily/neuroradiolodpivyers-use-imaging-to-assign-deflect-blame/

Monteleona, G., Luan Phan, K., Nusbaum, C., FitgeD., Irick J., Fienberg, S. & Caciop@b,(2009).
Detection of Deception Using fMRI: Better than Cbenbut Well Below PerfectiorSocial
Neuroscience4, 528-538.

Morse, S. J. (2004). New neuroscience, old prohldm®. Garland (Ed.)Neuroscience and the law:
brain, mind, and the scales of justig®. 157-198). New York: Dana Press.

Murphy, M. (2012).Infallible witness.Retrieved fromhttp://www.larryfarwell.com/Chemistry-dr-larry-
farwell-brain-fingerprinting-dr-lawrence-farwell rint.

Owen, A. (2011). Functional Magnetic Resonance im@gover awareness, and brain injury. In llles, J
& Sahakian, B. J. (Eds.)The Oxford Handbook of Neuroethi@sp. 135-147). Oxford: Oxford
University Press.

Pardo, M.S. & Patterson, D. (2011). Philosophicaliftiations of Law and Neuroscientiversity of
lllinois Law Review. U. of Alabama Public Law RestaPaper No. 133876@L-51).

Pardo, M.S. & Patterson, D. (201linds, brains and law: The conceptual foundatiofidasv and
neuroscienceNew York: Oxford University Press.

Peir6, P. (2013)Un cadaver oculto en el cerebfé cadaver hidden in the brainfl Pais. Retrieved
from http://politica.elpais.com/politica/2013/12/13/aalidad/1386955336_638121.html

Robins, S.K. & Craver, C. F. (2011). No Nonsenseurddaw. Neuroethics, 4 195-203. doi
10.1007/s12152-010-9085-1.

Rubia, F. J. (2009)El fantasma de la libertad. Datos de la revolucideurocientifica[The ghost of
liberty: facts from the neuroscientific revolutioBarcelona: Critica.

The National Registry of Exonerations (2014)Terry Harrington Retrieved from
http://www.law.umich.edu/special/exoneration/Pagesédetail.aspx?caseid=3280

Vicent, N. A. & Haselager, P. (2011). The Neuroscie of Responsibility — Workshop Report.
Neuroethics4, 175-178. doi: 10.1007/s12152-010-9078-0.

Vincent, N. A. (2010). On the Relevance of Neuresce to Criminal Responsibilit€riminal Law and
Philosophy4, 77-98. doi:10.1007/s11572-009-9087-4.



Wegner, D. (2002)The illusion of conscious wilCambridge MA: MIT Press.



