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Three reminders: 
Neuroscientific evidence is 
already being used in law/policy, 
this use is testimonial, and this 
use is adversarial.

Rule 403 Balancing:
What do we know about how 
jurors respond to brain evidence?

The future of admissibility:
The challenge of informative, but 
incomplete brain evidence 
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Reminder #1: 

Multiple studies have 
confirmed that neuroscientific 
evidence is being regularly 
admitted in a variety of legal 
contexts.



Source: Nita A. Farahany, Neuroscience and behavioral genetics in US criminal law: an 
empirical analysis, Journal of Law and the Biosciences (2015)
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W. Denno, The 
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Double-Edged 
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Boston College L. 
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(2015).

Online: SSRN link

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2589690
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Number of Proposed Brain-Related Bills, by Year
(All state legislatures, 1997-2009)

Source: Francis X. 
Shen, 
Neurolegislation: 
How U.S. 
Legislators are 
Using Brain 
Science, 29 
Harvard Journal 
of Law and 
Technology 495 
(2016)



So ... the question is not if
neuroscientific evidence should 
be allowed, but rather when a 
particular type of 
neuroscientific evidence should 
be allowed for a particular 
purpose. 



Reminder #2:

In a courtroom, 
“neuroscientific evidence” is 
always introduced through 
expert testimony of a human.



Source: Michael S. Gazzaniga, Neuroscience In The 
Courtroom, 304 SCIENTIFIC AMERICAN 54 (2011).

What does neuroscientific evidence in the courtroom look like?

Answer:

It doesn’t look 
like this.



War Machine, the 
former mixed martial 
arts fighter on trial in 
connection with an 
attack on his then-
girlfriend ...

Dr. Steven Holper
told jurors that the 
35-year-old 
defendant ... had a 
frontal lobe lesion 
on his brain that 
could cause “hyper-
sexual” and “very 
aggressive” 
behavior.

This is what neuroscientific evidence looks like: a human talking about someone 
else’s brain (and maybe also using images to support that testimony)



Reminder #3:

In law and policy, the use of 
(neuroscientific) “evidence” 
occurs within a system that is 
fundamentally adversarial.



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



Plea
Bargaining



Motivation!

:: Attorney Stephen Cobb (Florida criminal defense attorney)

https://youtu.be/opu-o6ehlUM
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Rule 403
Balancing



Rule 403. Excluding Relevant 
Evidence for Prejudice, Confusion, 
Waste of Time, or Other Reasons

The court may exclude relevant evidence if 
its probative value is substantially 
outweighed by a danger of one or more of 
the following: unfair prejudice, confusing 
the issues, misleading the jury, undue 
delay, wasting time, or needlessly 
presenting cumulative evidence.



Rule 403. Excluding Relevant Evidence for 
Prejudice, Confusion, Waste of Time, or Other 
Reasons

The court may exclude relevant evidence if
its probative value is substantially 
outweighed by a danger of one or more of 
the following:
• unfair prejudice,
• confusing the issues,
• misleading the jury,
• undue delay,
• wasting time, or
• needlessly presenting cumulative evidence.



Lie
Detection



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?



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.



On March 25, the government filed a 
Supplement to its Motion to Exclude, 
arguing that in addition to excluding 
Dr. Laken’s testimony under Fed. R. 
Evid. 702, the court should also 
exclude his testimony under Fed. 
R. Evid. 403.



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

…



Judge Pham’s Decision

…

Judge Pham:

... the danger of unfair 
prejudice associated with 
admitting Dr. Laken’s fMRI-based 
lie detection opinions 
substantially outweighs any 
probative value attributable to 
them.





What is the effect of 
neuroscientific evidence 

on juror decision-making?

Answer:
We don’t really know.



Case Studies

:: Grady Nelson (Florida, 2010)

http://www.google.com/url?sa=i&rct=j&q=grady+nelson&source=images&cd=&cad=rja&docid=7ciskPga2RNhUM&tbnid=-d5BadUUli36jM:&ved=&url=http://www.cncpunishment.com/forums/showthread.php?1234-Grady-Nelson-Sentenced-to-LWOP-in-2005-FL-Murder-of-Angelina-Martinez&ei=2fJnUf2dM4Li8gTN54CgAw&bvm=bv.45175338,d.eWU&psig=AFQjCNHZ-aeWIBgWL4ZnlEP7gjNwEoXnpA&ust=1365853274218213




Despite nearly thirty previous studies, including 
over 50 unique experiments, the only result 
researchers can agree upon is that there are 
“conflicting results.”  At present, the “likely effect 
of neuroscientific evidence in legal settings is still 
unclear.”  Or, as Baker et al (2015) describe it in a 
review, “empirical research into the neuroimage
bias has produced what might appear to be a 
tangled mess of contradictory findings … 
[and a] research quagmire.” 
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Admissibility of 
Bio-markers



Admissibility of 
Bio-markers

Bio-suggesters



How should 
the law handle 
probabilistic
biomarkers of 
mental 
disorder?



The Aging Brain











What, if any, legal 
rights should be 
taken away based 
on brain circuit 
abnormalities? 

Photo by Rene Böhmer on Unsplash



When should 
evidence of neural 
circuit abnormality 
be admitted as 
evidence in elder 
financial fraud 
cases? 

Photo by Rene Böhmer on Unsplash



What if ... the 
treating physicians 
relied, in part, on 
brain imaging in 
their clinical 
evaluations? 

Photo by Rene Böhmer on Unsplash



What if an individual 
with dementia is 
needed to testify 
about his/her pain –
should brain imaging 
related to pain 
circuits be admitted?

Photo by Rene Böhmer on Unsplash
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