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Why 
Neurolaw?



Because there 
is great 

possibility.



For the rational study of the law the blackletter 
man may be the man of the present, but the 
man of the future is the man of statistics 
and the master of economics. 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. --Oliver Wendell Holmes (1897)



Why 
Neurolaw?



Because brain science will become 
increasingly useful, but it will never 

be dispositive. 

And that means we need to have 
dialogue about what to do with 

this new, but incomplete 
information.



Excitement
… but also

Caution



Excitement!



Caution! 
State of the

clinical
science



Not yet.



“Intellectual 
modesty is in 

order.”







www.lawneuro.org



Major conferences



clbb.mgh.harvard.edu



Important Context:
The Rapidly Expanding Neurolaw
Universe

Lie Detection & Memory Detection in Court:
fMRI-based lie detection 
EEG-based memory recognition
(and our recent research)

The Future of Memory Recognition in Law:
Excitement! and Caution



Important Context:
The Rapidly Expanding Neurolaw
Universe

Lie Detection & Memory Detection in Court:
fMRI-based lie detection 
EEG-based memory recognition
(and our recent research)

The Future of Memory Recognition in Law:
Excitement! and Caution





The (Overlooked) History of Neurolaw

:: Looking forward by looking back

201319731933
(1949)



Brain Science is 
everywhere …



By what criteria do 
we evaluate (or 
promote or criticize) 
brain science in the 
public sphere?

















Brain Science is 
everywhere …

including the 
courts



Neuroscientific Evidence In Court

:: More Cases





Brain Science is 
everywhere …

including legal 
scholarship



:: Growth Of Neurolaw Scholarship

Number of Articles, Books, and Book Chapters published in Law and 
Neuroscience, by publication date, 1984-2014
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Brain Science is 
everywhere …

including law 
classrooms



Law and Neuroscience course at UMN 
Law School





Brain Science is 
everywhere …

including 
legislatures



Number of Proposed Brain-Related Bills, by Year
(All state legislatures, 1997-2009)



Neuroscience Narratives

:: Topics covered by brain bills

Alzheimer’s *  Autism  *  Brain Death  *  
Brain Injury *  Civil Commitment  *  Crime 

Victims  *  Criminal Defense  *  Early 
Childhood *  Education  *  End of Life *  

Foster Care *  Health Care *  Juvenile 
Justice *  Mental Health *  Military 
Veterans  *  Neonatal  *  Parkinson’s  *  Parole *  

Post Traumatic Stress Disorder  *  Privacy  *  Sex 
Offenders  *  Shaken Baby Syndrome  *  Special 
Education  *  Sports Concussions *  

Toxins  *  Veterans Courts 



Neuroscience is increasingly mentioned in proposed 
legislation, but at present neuroscience reaffirms rather 
than revolutionizes legislators’ preexisting policy 
commitments. 



Neurolaw is 
much more 

than just 
criminal law.



1. Legal Implications of Pre-Onset Alzheimer’s Detection
2. Preventing and Treating Concussions in Youth and 

Professional Sports
3. Regulating Mobile Consumer Neurotechnology
4. Brain biomarkers and brain-based prediction
5. Admissibility of Novel Neuroscientific Evidence
6. Juvenile Justice and Brain Science
7. Developing Brain-Based Memory Recognition Technology
8. Mind-Body Dualism in Legal Doctrine and Practice
9. Brain Death and Disorders of Consciousness
10.Cognitive Enhancement through Direct Brain Intervention
11. Governance of Induced Pluripotent Stem Cell Human 

Chimeras Research 
12.Privacy and Brain Hacking
13.Artificial Intelligence
14.Virtual Reality and the Law
15. Non-Human Animal Brains and Non-Human Animal Rights
16.Global Neurolaw

Law and Neuroscience 2.0
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Lie
Detection

Two cases



Gary Smith



Gary Smith



Between 1999 and 2005, did Dr. 
Semrau “knowingly devise a 
scheme or artifice to defraud a 
health care benefit program in 
connection with the delivery of or 
payment for health care benefits, 
items, or services”?

:: Semrau: Timeline of Fraud

1999   2000   2001   2002   2003   2004   2005   2006   2007   2008   2009   2010

Alleged Fraud Brain Scan?



:: Semrau: Timeline of Fraud

1999   2000   2001   2002   2003   2004   2005   2006   2007   2008   2009   2010

Alleged Fraud Brain Scan?

“… the task at hand here is 
the question of what the 
brain is doing.”
:: Dr. Marcus Raichle
testifying in U.S. v. Semrau



Dr. Steven Laken

In my professional opinion, I, Dr. Steven 
Laken, conclude that …

… Dr. Semrau's brain indicates he is 
telling the truth in regards to not 
cheating or defrauding the government.



Judge Pham:

Although Dr. Laken is qualified to offer an 
opinion, the court nevertheless concludes that 
his testimony should be excluded because, at 
least at this early stage in its 
development, fMRI-based lie detection 
does not satisfy the requirements of 
Rule 702.

Judge Pham’s Decision

…





Memory
Detection





Figure 1: Dr. Lawrence Farwell administers his version of a brain-
based memory test to serial killer JB Grinder in 1999. 





Fictional fact pattern:
• Stolen diamond necklace
• Insider trading

Randomly assigned to 1 of 15 unique scenarios:

Evidence
• No expert evidence
• Polygraph dishonest
• Polygraph honest
• EEG, info present
• EEG, info not present

Assessment of Guilt:
• Yes, saw item
• No, did not

Reported Confidence:
• 0-100%

Figure 1a. Design of Online Experiment

Strength of 
case
• Strong
• Medium
• Weak

x



Fictional fact pattern:
• Stolen diamond necklace
• Insider trading

Randomly assigned to 1 of 9 unique scenarios:

Evidence
• No expert evidence
• EEG, info present
• EEG, info not present

Assessment of Guilt:
• Yes, saw item
• No, did not

Reported Confidence:
• 0-100%

Figure 1b. Design of In-Person State Fair Experiment

Strength of 
case
• Strong
• Medium
• Weak

x

Interview:
• Explanation of 

response









Figure 1. 870 ONLINE SUBJECTS: Stolen Diamond Fact Pattern: 
% Finding Guilty by Fact Pattern and Detector Results



Figure 2. 870 ONLINE SUBJECTS: Insider Trading Fact Pattern: 
% Finding Guilty by Fact Pattern and Detector Results



Our Next Steps

• NSF grant proposing real-world forensic 
application of the memory recognition 
technology

• Improved mock jury studies

• Form advisory group to comment upon 
development of this technology
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