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Law and Neurosciences: Some Reflections 
Francis X. Shen* 

 

Abstract 
Prof. Shen in his keynote address explained the interrelationship of the 
developing brain and criminal justice with special emphasis on the 
juvenile justice system. He gave an overview of the field of law and 
neuroscience, which includes not only the developing brain but ageing 
brain, and how adolescent and adolescent brain decisions are addressed 
by law. Prof.Shen has established and directs the Shen Neurolaw lab1. 
The motto of this lab. is highly interesting which reads as “Every story is a 
brain story.” Thus, emphasising that the brain is involved in every act, 
including crimes. The functioning of the brain is involuntary, and that it 
never rests. Living brains never shuts down. This address argues that 
since brain never rests even when a person is asleep, one has to 
understand functioning of brain at a given point of commission of crime 
before pronouncing on the culpability of the accused. The neurosciences 
are allowing us to understand better with more precision why our minds 
do so that a cognisable relationship is established between thinking of 
brain and actions of man.  
Keywords: Brain, Neurosciences, Juvenile Justice, Evidence of Chance 
Note: This article is based on the keynote address of Prof. Shen in a 
workshop which was recorded and is now reproduced for the benefit of 
the readers as it is an emerging area of research (Chief Editor). The 
workshop was organised by Legal Aid Clinic for Juveniles in Srinagar (J&K, 
India) on 3rd November, 2020. The Legal Aid Clinic was established in 
School of Legal Studies, Central University of Kashmir (J&K, India) under 
the auspices of Department of Justice, Ministry of Law & Justice, 
Government of India. For full report visit university website 
www.cukashmir.ac.in 
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1The research and other news items can be accessed by clicking at 
www.fxshen.com. Prof. Shen shared a slide of brain function developed 
by Terrem, WW Ni, M. Goubran, M. Salmani Rahimi, G. Zaharchuk, K W 
Yeom, M W Moeley, M. Kurl, S.J. Hordsworth, revealing sub-voxel brain 
tissue using phase-based amplified MRI (aMRI) Magnetic Resonance in 
Medicine, 2018. 
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We have to understand that it is the same brain that works among 

the people of developing and developed nations. The brain 

structure is the same that we share. This could be a unifying point 

among us for studying behaviour of a person at given point of 

time.  

The speaker, while shedding light on neuroscience and how it will 

lead us to improvements, particularly in criminal justice system, 

divided his speech into three parts viz., (i) Learning from the 

history of brain sciences and law i.e., what we have learned in the 

past (ii) The recent and rapid rise of law and neuroscience i.e., 

what is presently happening and (iii) Criminal Justice and 

Developing brain i.e., where it is going.  

Dwelling on the past relationship of science and law, the speaker 

expressed his deep interest in the area and said that “he is 

enthusiastic but not over enthusiastic” about the field because 

there are historical examples where science has caused more harm 

than good to the criminal justice system. The speaker referred to 

his paper published in the Fordham Law Review titled “The 

Overlooked History of Neurolaw”. He said that although in this 

century we are raising a question as to what makes one violent, 

these questions were also asked in previous years, but were 

answered unsatisfactorily. The Portuguese scientist Egas Moniz, 

won the Nobel Prize for development of a tool to perform the 

prefrontal lobotomy. In present era, that approach has been 

rejected as highly dangerous and ineffective. However, eighty 

years ago it won a Nobel prize-, and some legal thinkers felt that 

the lobotomy could have profound influence on the criminal law.  

What is happening now? About twenty to thirty years before, 

philosophers were thinking about the question: did my brain make 

me to do it? Did my neuron make me to do it? But what used to be 

the domain of subject of philosophy is now increasingly becoming 

the subject of the court room. The ethicists, legal scholars, and 

scientists are considering the place of neuroscience in the 

courtroom. A defence now put forth in courts is that my brain 

made me to do it. There are many other ways in which 
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neuroscience is making inroads in the law, said the speaker. The 

speaker referred to his publication with a co-author Professor 

Owen. D. Jones, titled “Law & Neurosciences: What, Why and 

Where to Begin” (2016) published by MacArthur Foundation 

Research Network on Law and Neurosciences where they 

discussed that a lot in law hinges on how brains work. He also 

showed a graph showing that there are thousands of publications 

on law and neuroscience, and more and more scholarly discussion 

is happening. The speaker shared slide highlighting research from 

Nita Farahany showing how courts are looking at neuroscientific 

evidence. He also shared the photos of first ever legal casebook 

published on law & neuroscience, which he has co-authored with 

Owen- Jones and Jeffery Schall, originally published in 2014 with a 

second edition published in 2020  

The speaker referred to some recent important cases in the United 

States juvenile justice system where courts have discussed and 

partially relied on the developments in neuroscience in reaching to 

the decision. The first case he referred to is Roper v. Simmons 

(2005) where Christopher Simons murdered Shirley Crook. He was 

17 years old at the time of crime. The question before the US 

Supreme Court was whether, under the Eighth Amendment of the 

US Constitutions, it was cruel and unusual to punish a juvenile of 

17 years with a death sentence. The court outlawed the death for 

youth under age 18, noting that because of their immaturity, 

juveniles are less culpable than adults, and second that juveniles 

are more amenable to treatment. In 2010, the US Supreme Court 

was confronted with the constitutionality of life imprisonment 

without the possibility of parole in cases involving juveniles in 

Graham v. Florida (2010). The Court banned life imprisonment 

without parole for juvenile offenders in non-homicide cases. In the 

third case, Miller v Alabama (2012), the US Supreme Court banned 

mandatory life imprisonment without parole for juvenile offenders 

convicted of homicide. The Court said that there can be no 

automatic life imprisonment without parole even for non-

homicide offenders. This series of cases changed the landscape of 
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juvenile justice in United States and in each of these cases, 

especially in Graham and Miller, the briefs submitted to the court 

contained neuroscience. Since 2012, U.S. courts continued to hear 

arguments that the brains of adolescents are not fully developed, 

especially the decision-making architecture that may develop until 

early twenties. 

The learned speaker cited an important case to explain how this 

plays out. On August, 2017, in the city of Charlottesville, a car was 

driven by James Fields (accused) into protestors killing a woman. 

The question in his case was whether he should be sentenced to 

life without parole. The unique and interesting fact of this case is 

that the accused at the time of commission of crime was 20 years 

old. The question was does a youth of age 20 receive same 

protection? The defence argument in Sentencing Memorandum 

was that: 

“Contemporary neuroscience proves that the 

constitutionally distinct status of juveniles must 

extend at least up to the age of 21. As a result, it 

would be unconstitutional, cruel and unusual to 

sentence someone who was 20 at the time of an 

offence to a sentence of life imprisonment.… 

Further, [a]s more research confirming this 

conclusion accumulated by 2015, the notion that 

brain maturation continues into late adolescence 

became widely accepted among neuroscientist.” 

This research was further strengthened by the advent of functional 

Magnetic Resonance Imaging (MRI) which permits observation of 

the brains of living individuals. 

The learned speaker expressed his reservation with respect to 

expression that “contemporary neuroscience proves”, rather he 

stated that it is difficult to study the brain which is behind the skull 

but it is also true that neuroscience with the help of MRI and other 

methods has greatly advanced knowledge of the brain in the last 

three decades, still much cannot be said with exact precision. 
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In the above case, the prosecution response in its Sentencing 

Memorandum was:  

“Dr. Steinberg, who did not interview the 

defendant or conduct any tests or evaluations-and 

who almost certainly was not informed of the 

defendants stunning callous and unremorseful 

statements months after the incident, opines that 

Field was 20 years old at the time of his terrorist 

acts, he should not be assigned the same degree 

of culpability as more mature or responsible adult. 

This opinion is non-persuasive for myriad reasons. 

First, although the Supreme Court has cited 

studies regarding adolescents’ development in 

striking down, on constitutional grounds, the 

death penalty and mandatory life sentences for 

juveniles, the court has never extended this 

reasoning to overturn similar sentences for adults. 

Second, Field actions simply do not fit into 

Steinberg’s paradigm regarding the common traits 

of adolescent offenders.” 

In this case, although neuroscience was utilized by the defence, it 

was not effective in mitigating Field’s sentence.  

The learned speaker cited many more examples where 

neuroscience seems to be prominent viz., in a case determining 

whether states could prohibit the sale of violent video-games to 

youth.  

In Brown v. Entertainment Merchants Assoc. (2011), Hon’ble 

Stephen G. Breyer observed: 

“cutting edge neuroscience has shown that playing 

of ‘virtual violence in video game results in those 

neural patterns that are considered characteristic 

for aggressive cognition and behaviour.” 

Likewise, the role of neuroscience is depicted in plea bargaining. It 

is also being used in other cases that concern criminal 

responsibility. One striking case is People v. Weinstein (1992). In 
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this case the accused Herbert Weinstein comes home one night, 

strangles his wife, and then throws her from their twelfth storey 

apartment building to make it look like a suicide. There was no 

previous history of violence for Mr. Weinstein. He argued for lack 

of criminal responsibility due to mental disease or defect. He 

introduced PET scan evidence showing an arachnoid cyst pressing 

against the frontal lobes of his brain. The question was whether 

this is admissible. Weinstein’s PET scan revealed the following 

points: 

(a) Cross-section of brain structure obtained through magnetic 

resonance imaging. The right and left side of the brain are 

indicated as per the convention used in medical imaging. The large 

black area in the left frontal lobe reveals the presence of a large 

cyst that has damaged and displaced the brain tissue.  

(b) Cross-section of brain at the same level obtained through PET 

with flu-deoxyglucose revealed that the colors map the level of 

glucose metabolism with hot colors indicating high levels and cool 

colors indicating low levels. Glucose metabolism is clearly absent 

in the cyst and reduced around it2.  

Thus, Weinstein argued that the cyst in the brain made him to do 

it. He was pleading the defence of insanity. The courts are now 

increasingly confronting such pleas and they are not yet prepared 

to handle such situations3. 

The speaker said that the new and more detailed images of the 

brain are possible today using new technologies that were not 

quite possible 40 years before. The neurosciences, like instant 

replay in sports, may become more frequently used in future.  

The speaker raised a pertinent question, can brain evidence 

persuade jurors? He himself answered it in affirmative with a firm 

belief that YES it can. To substantiate his answer, he cited the 

 
2The speaker had shown the MRI and PET images of Weinstein brain with 

different colours during his online ppt presentation. 
3The learned speaker has published a paper on this topic titled 

“Neuroscientific Evidence as Instant Reply” in the Journal of Law and 
the Biosciences. 
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important case of Mr. Grady Nelson. Nelson had a very traumatic 

childhood. He then committed a series of very serious crimes. He 

was convicted of multiple crimes, following his stabbing his wife 60 

times, then slashing her throat; also sexually assaulting his step-

children. He has multiple prior convictions, including raping a 7-

year-old girl. He was proved guilty. The question was whether he 

could be awarded the death sentence or not? At the sentencing 

phase, Nelson’s defence team produced Quantitative 

Electroencephalography (QEEG) “brain maps”. His lawyer argued 

that he had a “broken brain”. Several Jury members who saw this 

evidence changed their minds. One said that it changed his mind 

altogether and awarded, instead of death penalty, life 

imprisonment without parole.  

The guest speaker stated that another important area to study is 

how alcohol and drugs affect the brain? But having paucity of 

time, learned speaker moved forward without discussing it in 

detail but it is a food for thought for future researchers in this 

area. 

He again emphasised that presently the neurosciences are 

advancing but the evidence is not perfect. 

The eminent speaker discussed the future of the Criminal Justice 

System and Developing Brain. He suggested that there are three 

bedrock principles for understanding how law and neurosciences 

will develop. 

1. First, we should take a broad definition of both “law” and 

“neuroscience”. 

2. Second, we should consider both, the roles that 

neuroscience play in law, and the roles that law plays in 

governing neuroscience research and technology 

development.  

3. Third, we should be patient and expect significant variations 

along many dimensions of “law” and “neuroscience”. 

The learned speaker highlighted a number of areas where 

neuroscience plays its role in law viz., Immigration Law(Trauma 

and memory in asylum cases), Cross-over with related fields (Law 
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and genetics; Law and artificial intelligence; Law and biology), 

Health Law (Brain Screening), Privacy Law (What to do when brain 

biomarkers are positive in asymptomatic individuals?), Disability, 

Social security law (The neuroscience of pain), Education Law 

(Brain science and special education), Elder law, Wills trusts and 

estates (aging, Dementia and the law), Environment law and Food 

Law (Effect of various toxins on the brain), Evidence Law (Re-

examining assumptions about how fact-finder’s process 

testimony), Constitutional Law (regulating abortion and foetal 

pain) and Contract Law (Capacity to contract).  

The speaker spoke about the intersection of neuroscience with 

health law and environmental law. The speaker also referred to 

the research work of his colleagues on pre-natal and early 

childhood brain development in India. The actions that may take 

place later in one’s life may be related to the early brain 

development. Thinking pro-actively about early life conditions and 

interventions is important. Also important is the environment in 

which one grows up as invisible toxins in the environment can 

have a significant negative effect on brain development.  

There is also a lot of work on artificial intelligence which has 

relation with law and neuroscience. Law and Artificial intelligence 

are growing at a fast rate. Topics in this arena include how law 

should anticipate and respond to liability in areas of self-learning 

machines, AI and Labour Market Disruption, AI in Medicine, AI in 

Law, Robot Rights, Intellectual Property, AI in Warfare and 

Weapons, Governing Robots, Autonomous Vehicles, AI-based 

Algorithms etc. 

The speaker also cautioned about the ominous implication of law 

and neurosciences. For instance, what are the legal implications of 

early detection of elevated risk for autism spectrum disorder by 

using brain images? In India, as well as in USA, the researchers 

may one day study the brain images of six-month-old babies to 

determine whether the baby is going to develop autism spectrum 

disorder in future. The idea is that the early detections and then 

interventions may prevent later disorder. This may, however, raise 
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a lot of ethical issues involving stigma, access to care, inequality 

and inequity etc. As the time passes, the technologies will 

continue to emerge, but they will offer a mixed bag of great 

opportunities and also great perils. 

The learned speaker cautioned that there are new technologies 

which can be harvested for public good, but there is an earnest 

need to maintain high standards for use of brain images in all 

criminal and civil matters. We must also not blindly adhere to the 

precedents if the scientific evidence suggests a different course 

forward. The speaker quoted Oliver Wendell Holmes, Jr.  

“It is revolting to have no better reason for a rule 

of law than that so it was laid down in the time of 

Henry IV. It is still more revolting if the grounds 

upon which it was laid down have vanished long 

since, and the rule simply persists from blind 

imitation of the past.”4 

The learned scholar opined that we justify relics of past without 

paying heed to the present. We have to be careful for future also. 

We have to critically examine our assumptions more particularly 

about youth. Do those assumptions line up with current scientific 

knowledge? Maybe they do. But if they don’t, then we need to 

rethink about the law and policy. 

There are presently many limitations to law and neuroscience but 

looking ahead to the future, there are following reasons for being 

optimistic: 

(a) Influx of new information: From 2009 to 2013 approximately 

1.79 million articles were published that fall within the area of 

brain and neuroscience research, representing approximately 16% 

of the world’s scholarly output in this period. This wealth of 

information is bound to bring quality changes in understanding 

and appreciation of neuroscience for its proper application in 

future.  

 
4Oliver Wendell Holmes, Jr. “The Path of the Law.” 10 Harvard Law 

Review 457 (1897). In the Public Domain. Available at 
http://www.constitution.org/lrev/owh/path_law.htm 
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(b) Evidence of chance: He gave examples for his work of evidence 

of chance. The Center he directs has held workshop on ‘Science-

Informed Decision Making’. He referenced what he said at the 

outset of his talk: ‘Better decisions aligned with science can 

produce better outcome aligned with justice’. In these 

programmes, the judges and their staff are trained about science 

and neuroscience to understand how they might do sentencing 

differently to produce better outcomes. Instead of saying what did 

you do, the youth can be asked what happened to you or what is 

your story. It is not to excuse youthful offenders, but to 

understand the trajectory of youth and devise a better 

individualised treatment for them. In these workshops the judges 

are informed about science of addiction, science of memory and 

science of trauma. Quoting one of the judges namely, Judge Esther 

Salas, United States District Judge of the US District Court for the 

District of New Jersey who said:  

“Because of [the CLBB] program… I learned about 

neuroscience, I learned about what it takes to 

understand … trauma … we have to try to 

understand the individual we are dealing with, and 

we have to try to come up with an individual 

approach, not only on sentencing but also on 

supervising, pre-trial and post.” 

The Center has also run programs related to justice and the 

developing brain. The programme is conducted with prosecutors, 

defence attorneys, judges and youth themselves.  

At the outset, the learned scholar mentioned that I told 

neuroscience does not have all the answers for the law. But as 

neuroscience insights advance, answers may come. In the arena of 

juvenile justice, we need to work with patience and develop 

partnership between law and neurosciences slowly and steadily.  

 

Conclusion* 

The subject of Neuroscience is likely to offer many opportunities in 

 
 written by Chief Editor 
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future that will have profound impact on crime and its 

punishment. It is, therefore, all the more necessary to appraise its 

interplay with law that is bound to redefine crime and its 

punishment. It is quite possible that the future offender may, 

instead of being visited by punishment, be visited by treatment, 

instead of being inflicted with pain, he may be rewarded by 

pleasure that may be considered his treatment for his ailing brain 

that had lost its control at a critical point of time that resulted in 

unwanted action. The researchers have to take up different facets 

of neuro science for future studies that are bound to break the 

outdated traditional principles on which the edifice of present 

criminal justice system rests. 
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The speaker, Francis X. Shen, is an expert in criminal law is teaching 

Neuroscience and the Law, the Law of Evidence, Introduction to 

American Law, Neuro-ethics, Law and Artificial intelligence, Sports 
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paper which was published in the Arizona State Law Journal titled “Law 
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world.  

The speaker said that those interested in doing research in neuroscience 

might be interested in exploring the following sources viz., 

www.lawnero.org established by The MacArthur Foundation Research 

Network on Law & Neuroscience. There are thousands of papers on the 

topic and a number of videos and other items available via that website. 

The other centre which is run by the speaker is the Center for Law, Brain 

& Behaviour at Massachusetts General Hospital, a teaching hospital of 

Harvard Medical School. The mission of the centre is that the better 

decisions aligned with science will produce better outcomes aligned with 

justice. He stated that ultimately, we are interested in justice and that 

today we will talk about juvenile justice. In order to improve the 
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neuroscience and related fields. 

 


