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 1 MORNING SESSION, MAY 15, 2009 

 2           (The following proceedings were had out of the 

 3 presence of the jury:) 

 4 THE COURT:  06CR697, People v. Mr. Ray.  May I 

 5 have entries of appearance please. 

 6 MR. HOWER:  John Hower, Emily Warren and Ann 

 7 Tomsic, Dan Edwards are here for the People and Detective 

 8 Fronapfel is here as our advisory. 

 9 MR. ROOT:  Your Honor, Michael Root, David 

10 Lindsey, Pete Hedeen, and Hollis Whitson on behalf of Mr. 

11 Ray who is present in custody.  I believe Ms. Lindecrantz 

12 will be here at some point in time. 

13 THE COURT:  We ended yesterday with trying to come 

14 up with an appropriate instruction by virtue of the 

15 discovery sanctions.  I gave the version I read off having 

16 marked up the submission from the defense, which by the way 

17 will be Court Exhibit 206.  And the submission from the 

18 prosecution will be Court Exhibit 207.  Can we try and 

19 finalize that this morning?   

20 MS. WHITSON:  Each of us have seen it but maybe 

21 not all of us together. 

22 MR. ROOT:  Ms. Warren actually chatted with me 

23 just for a moment.  And I am happy -- there is not going to 

24 be any need for it today.  So it might be better to wait 

25 until Monday.  I think if we have that much time, it 
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 1 shouldn't take long to resolve it.  If they are fine with 

 2 that, we are fine with it. 

 3 MS. WARREN:  Judge, we are fine.  None of us had 

 4 much of a chance to look at it last night. 

 5 THE COURT:  That's fine.  I have no other 

 6 administrative matters.  Anything for the prosecution? 

 7 MS. WARREN:  Judge, two things on Dr. Gur.  One I 

 8 just wanted to note for the record that the slides that were 

 9 provided for the most part have images that were contained 

10 in an article that was also provided to us sometime ago.  So 

11 any lateness as far as those slides has no impact on the 

12 prosecution at this point.   

13 Also I made the request for advance notice of 

14 expert testimony so that I could have a responsive witness 

15 present for Dr. Gur's testimony.  In large part that was 

16 Dr. Wortzel.  I found out how much time he needed.  You will 

17 notice -- I guess you never met the man but he is not here 

18 today.  It turns out that he is actually out of town.  And I 

19 didn't want anyone to think that I had been disingenuous in 

20 my request because he is not here this morning. 

21 MR. ROOT:  I understood -- for a minute I thought 

22 I was -- somebody was telling me I didn't tell anybody about 

23 this.  And for the record, Judge, I have already provided 

24 them notice that it is our expectation that Dr. Cunningham 

25 will testify beginning Tuesday afternoon.  So that's our 
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 1 information that has already been provided to him. 

 2 MS. WARREN:  Judge, we have had a chat.  The 

 3 defense anticipates possibly resting on Thursday.  We didn't 

 4 know if you wanted us to see if we could have somebody 

 5 available Thursday or if we would start our case on Tuesday, 

 6 whatever the Court desires.   

 7 THE COURT:  Well, of course it all depends on when 

 8 they rest.  I don't want to lose half a day.  I can stand 

 9 losing an hour or so.  Anything more than an hour, I would 

10 say no.  I would require the prosecution to try to schedule. 

11 MS. WARREN:  And if we keep communicating between 

12 now and then, we will be able to accommodate that. 

13 MR. ROOT:  I don't know if counsel is able to 

14 answer this question but do they have any idea about the 

15 length of their case? 

16 MS. WARREN:  We don't.  We haven't -- we need to 

17 sit down and figure out based on what was presented what we 

18 need to present.  So I don't think terribly long but it 

19 could be 4 or 5 days, something like that. 

20 MR. ROOT:  And the only reason we need to know is 

21 there are one or two people who we might have in rebuttal.  

22 We may not have anybody depending on what happens, so we 

23 need to keep them. 

24 THE COURT:  I appreciate both sides communicating 

25 with each other on the schedule.  I appreciate that very 
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 1 much.  We will take our 10-minute break, then we will start 

 2 up with the jury at 8:30 and they are still gathering.  We 

 3 are off the record.  I don't have Mr. Stewart.  We might be 

 4 missing a juror. 

 5           (The court took a brief recess.) 

 6 THE COURT:  We are on the record in 06CR697, 

 7 People v. Mr. Ray who is present with his attorneys.  Deputy 

 8 District Attorneys are present.   

 9 And this morning our copy machine is down.  We 

10 will make copies of this for you but we received a note from 

11 Juror 4674.  To put it in, context.  This is our last 

12 alternate which he is in seat number 15 when the jury was 

13 originally selected.  He has asked to be excused.   

14 His reasons are in the past two weeks two very 

15 pressing new projects have come forward at my work place.  

16 One of these involves a complex live television broadcast 

17 from Japan on Tuesday, May 26.  Since I am the only person 

18 at my company who has experience in dealing with a group 

19 hosting this event, it would be in my company's best 

20 interest if I were present in Japan.   

21 The other project is the second week of June in 

22 New Jersey.  Understanding my responsibility as a juror and 

23 in no way do I want to be disrespectful to the Court or my 

24 fellow jurors, I would request my last day of service be 

25 Thursday, May 21.  I should also tell counsel that alternate 
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 1 jurors have nothing to do other than to wait and so they 

 2 have -- we believe apparently figured out how they were 

 3 selected.   

 4 And so I think this juror -- I tell you that 

 5 because I think this juror realizes that he is the last 

 6 alternate juror on the remaining seven.  And so that's sort 

 7 of -- I think, I don't know that.  Of course I haven't 

 8 spoken to him at all.  But I think that's the rationale 

 9 behind this. 

10 MR. ROOT:  I don't care, Judge.  It sounds to me 

11 like those are pressing needs.  I would ask the Court to 

12 make sure he is not -- that we have to worry about that but 

13 out of an abundance of caution that he can't -- especially 

14 since he is in the media -- that until the completion of the 

15 trial, he can't speak to the media or talk to anybody and we 

16 probably don't need to worry about that but I want to make 

17 sure. 

18 THE COURT:  No, it is a very good point and I 

19 think it would be proper to impose the standard admonition 

20 in essence that would be a gag order on a citizen who is a 

21 former juror until any verdict that may come forward was 

22 returned.   

23 But I am thinking given his number, given where we 

24 are in the trial that we should probably just let him go 

25 today, unless there is an objection at the end of the day. 
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 1 MR. ROOT:  We can let him go this morning if you 

 2 want, Judge.  I don't have to worry about it. 

 3 MS. TOMSIC:  I would agree with that, given that's 

 4 the last alternate and certainly if he had known of this 

 5 information during selection, he would have been excused for 

 6 hardship.  I think it is appropriate to let him go today so 

 7 he can prepare. 

 8 THE COURT:  So call him in now and excuse him?  

 9 MR. ROOT:  Why have him worry about it until the 

10 end of the day. 

11 THE COURT:  Could we have the juror please. 

12 MR. ROOT:  Judge, just I don't know if the 

13 Court -- how the Court wants to do this, but the juror needs 

14 to understand that there would be ramifications for 

15 violating the order.  Again I don't want to be threatening 

16 to the guy. 

17 THE COURT:  I will tell him it is a gag order and 

18 there would be contempt ramifications if it were violated.  

19 That's all we need. 

20 MR. HOWER:  Will the Court also advise him somehow 

21 when the gag order is lifted? 

22 THE COURT:  Yes.   

23           (The juror entered the courtroom.) 

24 THE COURT:  Good morning, sir. 

25 JUROR 4674:  Good morning, sir. 
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 1 THE COURT:  Sir, you are Juror 4674; is that 

 2 correct? 

 3 JUROR 4674:  Correct. 

 4 THE COURT:  I have shared your note with the 

 5 attorneys and with concerns that I have to tell you further 

 6 what you don't know is I shared with them my suspicion that 

 7 you and the alternate jurors have figured out somewhat how 

 8 you were selected from the various seats and under that 

 9 finding out your particular order of priority.  I don't know 

10 that.   

11 Surely you don't have to answer that question, but 

12 with that background, the counsel have graciously authorized 

13 me to tell you that we are going to excuse you this morning, 

14 given where we are in the trial, given the economic 

15 consequences that we see facing you and your company, we 

16 think it best to let you go at this point in time.   

17 In doing so I would ask you when you return to the 

18 jury room, you can just tell the jury that you have been 

19 excused but you can't give the reasons for that.  And 

20 further, I want to also impose some obligations upon you.  

21 And in order to do that, I have to give you an instruction 

22 which I am looking for.   

23 You will have completed your duty as a juror in 

24 this case in the next five minutes, and you will be 

25 discharged with the thanks of the Court.  The parties, the 
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 1 attorneys and everyone involved in this matter, the question 

 2 may arise whether you will be allowed to discuss this case 

 3 with the lawyers, with the parties who have an interest in 

 4 the case or with any other persons.  For your guidance I 

 5 instruct you that whether you talk to anyone is entirely 

 6 your own decision.   

 7 It is proper for others to discuss the case with 

 8 you and you may talk with them but you should understand you 

 9 need not talk with anyone.  If you talk to anyone, you may 

10 tell them as much or as little as you like about what 

11 impressed you or did not impress you throughout the course 

12 of the trial and the facts that you thought were important 

13 or the facts you thought were not important.   

14 The point of this instruction is to tell you if 

15 any person persists in trying to discuss this case with you 

16 over your objection and need only rise to the level of an 

17 irritation, you should inform me about that immediately.  I 

18 would deal with it appropriately.  If you decide to talk to 

19 anyone, which is entirely your choice, and that person 

20 becomes critical of what you are saying based on your 

21 experience as a juror again only rise to the level of an 

22 irritation should tell me about that immediately.  I assure 

23 you I would deal with it appropriately.   

24 Because we are still engaged in the trial, namely 

25 what we call the sentencing hearing at this point in time, I 
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 1 also have to impose a gag order on you.  Until this verdict 

 2 is reached -- and by the way if you will leave us your 

 3 appropriate -- you may be out of the country but if you 

 4 would leave us phone numbers that we can get a hold of you 

 5 or your family here as soon as we know the jury's decision, 

 6 we will let you know.  Once we let you know, this gag order 

 7 will be lifted.   

 8 But until you hear from us about the jury's 

 9 verdict, I would order you not to discuss this case with 

10 anyone.  If someone tries to discuss the case with you, you 

11 must tell me about it.  Please do not seek any information 

12 regarding the evidence and the law other than what you have 

13 received in this room.  In other words keep yourself in this 

14 bubble.  And finally, most importantly, do not talk about 

15 this case with anyone until we notify you that the verdict 

16 has been returned.   

17 I must inform you as I did long ago when I saw you 

18 in February, failure to follow the gag order could result in 

19 contempt which could result in jail time and fines and all 

20 of those things.  Having said all of that on behalf of the 

21 attorneys and parties involved, your commitment to your 

22 service, your attention to the details throughout this long 

23 trial have been noted and are greatly appreciated.  In other 

24 words, your commitment to your service is admiral.   

25 Any questions, sir? 
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 1 JUROR 4674:  No, sir thank you. 

 2 THE COURT:  On behalf of us all, we thank you, 

 3 sir.  Best of luck. 

 4           (Juror has exited the courtroom.) 

 5 THE COURT:  Yes.  We are on the record in 06CR697, 

 6 People v. Mr. Ray who is present with his attorneys, Deputy 

 7 District Attorneys.  And Ms. Tomsic? 

 8 MS. TOMSIC:  Just one quick issue.  I think there 

 9 perhaps should be some explanation to the jury concerning 

10 this morning's juror's departure.  Just in terms of 

11 preventing a mutiny, if you will, but advising that he had 

12 something develop at his business that if he had known about 

13 it, he would have been excused from serving in the first 

14 place or something of that nature. 

15 THE COURT:  Right.  And I forgot when you bring 

16 that up, I forgot to say why I wanted to keep him today is 

17 that we may be causing a rush here starting next week.  

18 Because I believe especially the alternates have figured 

19 this out.   

20 But, yes, I will note that it was -- I will style 

21 it as an economic hardship and say that we considered the 

22 situation and have excused him.  It reminds me are we all on 

23 board for 9 o'clock Sunday morning meeting in the lobby of 

24 the jail? 

25 MR. ROOT:  Can we meet earlier so we can start at 
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 1 9? 

 2 THE COURT:  You want us there at 8:30? 

 3 MR. ROOT:  8:45 would be fine, Judge. 

 4 MR. HOWER:  Yes. 

 5 THE COURT:  I will see everybody in the lobby at 

 6 8:45 on Sunday and I think we are ready for the jury.   

 7           (The following proceedings were had in the 

 8 presence of the jury:) 

 9 THE COURT:  Please be seated.  We are convened in 

10 06CR697 in the presence of the jury.  Good morning, ladies 

11 and gentlemen. 

12 JURY PANEL:  Good morning. 

13 THE COURT:  Noting there is one less of you as we 

14 start today.  Let me explain.  That juror presented us with 

15 a circumstance that I styled as a financial hardship.  We 

16 considered it especially in the context of where we are in 

17 the sentencing hearing and I, with input from the attorneys, 

18 decided it was a sufficiently severe financial hardship such 

19 that his excusal was warranted.   

20 Continuing with the evidence.  The defense call 

21 their next witness please. 

22 MR. ROOT:  Dr. Ruben Gur. 

23 RUBEN GUR 

24 (called as a witness on behalf of the Defendant in this 

25 matter, having first been duly sworn, testified as follows:) 
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 1 DIRECT EXAMINATION 

 2 BY MR. ROOT: 

 3 Q Good morning, sir. 

 4 A Good morning. 

 5 Q Sir, could you please state your name for the 

 6 record and normally I would ask you to spell it but since it 

 7 is written right there on the screen, I won't. 

 8 A Ruben Gur, G-u-r. 

 9 Q And sir, what is your occupation? 

10 A I am a neuropsychologist.  I am a professor at the 

11 University of Pennsylvania School of Medicine and also work 

12 at the Philadelphia Veteran's Administration Hospital in 

13 behavioral health. 

14 Q And can you tell us a little bit about your 

15 educational background please? 

16 A I received my Bachelors degree in psychology and 

17 physiology from the Hebrew University of Jerusalem in Israel 

18 and my Masters degree and PhD in clinical psychology from 

19 Michigan State University in East Lansing, Michigan.  I did 

20 post-doctoral fellowships at Stanford University Palo Alto 

21 and the University of Pennsylvania in Philadelphia. 

22 Q Was there any area of psychology, psychiatry that 

23 you sort of got involved in and specialized with? 

24 A My specialty is in linking brain and behavior and 

25 that's a field called neuropsychology. 
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 1 Q And have you written any publications along those 

 2 lines?  You don't have to go through them all.  Let us know 

 3 what you have done a little bit as far as that is concerned. 

 4 A Well, most of my work has been in the area of 

 5 using neuroimaging in order to understand brain and behavior 

 6 relations.  I have published over 280 papers in refereed 

 7 journals.  And in addition, I published chapters in 

 8 textbooks and other books and made presentations to 

 9 scientific conferences.  

10 Q You have told us about your both undergrad and 

11 graduate.  And you mentioned your post-graduate.  Do you 

12 have some specific post-graduate experience that's relevant 

13 to this that you might want to talk about? 

14 A Yes.  Before graduating school, during graduate 

15 school I worked at the prison system in the psychiatric ward 

16 of the state prison of southern Michigan in Jackson.  I have 

17 also done work on various neuropsychiatric disorders.  Have 

18 been involved in diagnosis and treatment of people with 

19 neurodevelopmental disorders, focusing on schizophrenia and 

20 other disorders including Parkinson's disease, Alzheimer's 

21 disease.   

22 I have received grants.  I am right now the principal 

23 investigator of grants from the National Institute of Mental 

24 Health in order to study brain imaging in relation to 

25 behavior. 
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 1 Q Now when you mentioned brain imaging, can you 

 2 explain a little bit more what that is? 

 3 A So basically there are two major methods for brain 

 4 imaging.  One is called structural neuroimaging and the 

 5 other is called functional neuroimaging.  Structural 

 6 neuroimaging are methods that allow us to look inside the 

 7 brain of the healthy individual and determine the structure, 

 8 the anatomy, what parts are there and whether these parts 

 9 are in the appropriate size and shape.   

10 And we also can learn a lot of information about those 

11 parts of the brain using structural imaging, functional 

12 imaging.  The brain can be in tact and yet the person can be 

13 dead.  The brain stays in tact for quite sometime after 

14 death.   

15 So just the fact that the structures are there doesn't 

16 mean that they work properly.  And functional neuroimaging 

17 is a set of methods that allow us to find out about how the 

18 brain is working and how hard each part is working when we 

19 are looking at the brain so we can place an individual in a 

20 brain scan device and can tell how much activity there is in 

21 different parts of the brain. 

22 Q And I am going to get back to that in a little 

23 while.  But as we go along that path, have you ever 

24 testified as an expert in the area of -- well, let me take a 

25 step back.  Do you have any training, experience writing 
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 1 research in the area of developing brains? 

 2 A Yes.  I have been involved in the development of 

 3 both structural and functional neuroimaging applications to 

 4 behavior.  And in order to understand behavior and 

 5 understand what these new methods tell us about behavior, we 

 6 looked and examined carefully individual differences in 

 7 variability.   

 8 So we have looked at differences between men and women.  

 9 We know men and women behave differently so we investigated 

10 whether the brains are different.  We also looked at the 

11 affects of aging and development and aging.  So 

12 neurodevelopment encompasses the life span so we had to 

13 examine what happens in the brain in relation to behavior as 

14 a person grows up and further on as the person becomes 

15 older.   

16 And there are changes that can be observed in behavior 

17 as well as in the brain structure and function that are 

18 associated with development as well as aging. 

19 Q Have you testified as an expert in the area of 

20 neuroimaging psychology, neuropsychology and development of 

21 the brain?  Have you testified in the past in those areas as 

22 an expert? 

23 A Yes, I have. 

24 Q And how many times would you say that's happened? 

25 A I would say about 20 to 25 times. 
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 1 Q And have you participated and been accepted as an 

 2 expert or your research been accepted by the United States 

 3 Supreme Court in anyway in helping in its decisions? 

 4 A My understanding is that the Supreme Court has 

 5 considered some of this work in some of it, in a couple of 

 6 specific decisions. 

 7 Q And those are the decisions that we are dealing 

 8 with whether or not people under the age of 18 could be 

 9 executed? 

10 A That's exactly right, yes. 

11 MR. ROOT:  Judge, I would offer Dr. Gur as an 

12 expert in the area of neuropsychology, neuroimaging and 

13 brain development. 

14 MS. WARREN:  No objection, Your Honor. 

15 THE COURT:  Pardon me, just give me one moment. 

16 Q    (By Mr. Root) Doctor --  

17 MR. ROOT:  I apologize, Judge. 

18 THE COURT:  The doctor is received as an expert in 

19 neuropsychology, neuroimaging and brain development.  And 

20 ladies and gentlemen, as you well know, under that Rule 702 

21 of the Colorado Rules of Evidence with regard to 

22 credibility, you assess the credibility of all witnesses, be 

23 they lay people or experts in the same manner.  Please 

24 continue. 

25 Q    (By Mr. Root) A moment ago you were 
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 1 talking a little bit and if you would please go into 

 2 a little more detail about how brain imaging works 

 3 and some of perhaps the tools that are used in that 

 4 so if you could perhaps start with some of the tools 

 5 that are utilized in trying to use this brain's 

 6 imaging to look at behavior? 

 7 A Okay. 

 8 Q And you have some slides.  And I apologize -- yes, 

 9 if we can --  

10 A To help explain this, there are three corners to 

11 the puzzle we are working on.  What we are trying to do is 

12 understand behavior and it has become quite accepted that 

13 the organ of behavior is the brain so all behavior is 

14 controlled and regulated by the brain.  And like every other 

15 organ in the body two aspects to the brain.   

16 As I mentioned, one is the neuroanatomy or the 

17 structure of the brain and the other is neurophysiology.  So 

18 what I thought I will do is I will see how we study behavior 

19 and then how we look at the brain anatomy and the brain 

20 physiology. 

21 Q That would be great, doctor.  I don't know if you 

22 will need this.  If you do, I have a little laser pointer if 

23 you need it.  So next slide now the way we used to study 

24 behavior before the dawn of the neuroimaging -- is there 

25 anyway to make that any larger? 
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 1 A No, it will be -- you don't need to read any of 

 2 these. 

 3 Q I couldn't read it, doctor, so I was starting to 

 4 get a little worried. 

 5 A This is just illustration.  So before we could 

 6 look into the brain of live people, the way we learned about 

 7 the brain was through those unfortunate people who had brain 

 8 damage.  So it was observed that people who have strokes or 

 9 tumors show deficits in behavior.   

10 And so, for example, one of the first discoveries in 

11 the field of neuropsychology was that of a French 

12 neurosurgeon by the name of Paul Broca, B-r-o-c-a, who found 

13 out that if you have damage on the left hemisphere roughly 

14 around here in the front of your brain, your speech, your 

15 verbal output deteriorates.  In fact that particular patient 

16 could only say 7 words and these were yes, no, one, two, 

17 three.  He could say his name and he could say toujours 

18 which means always in French.   

19 But he was not demented as Broca demonstrates.  He had 

20 used these words appropriately.  He said yes for yes, no for 

21 no, 1 for 1, 2 for 2 and 3 and any number larger than 2 and 

22 toujours for everything else.   

23 But when Broca interviewed him, he asked him how many 

24 children do you have and he said trois for three but he 

25 showed the correct number 5 which it was the correct number 
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 1 of his children.  He asked him how old are you and he again 

 2 said 3 but gave a complex signal with his fingers that 

 3 indicated his correct age.   

 4 Now after documenting that really this poor fellow's 

 5 deficit was specific to speech, Broca had to sit and wait 

 6 for Mr. Long to die before he could look inside the brain.  

 7 And when he died, he opened up his brain and found a big 

 8 lesion in the third frontal convolution of the left 

 9 hemisphere and he was dead on the target.   

10 It turns out that years and years later with new 

11 patients coming it, it was confirmed that the lesion on the 

12 left side of the brain produced deficit in speech.  And if 

13 the lesions are further in the back, these people had fluent 

14 speech but they had poor comprehension so they didn't 

15 understand what you asked them.  They would talk fluently 

16 but they had no verbal understanding.   

17 Later on using that methodology, it was found that 

18 lesions on the right side do not produce deficits in speech 

19 but instead these people would get lost on the way to the 

20 bathroom.  They had poor spatial ability, poor ability to 

21 recognize faces.   

22 It was also further discovered that people who had 

23 lesions in the front of the brain would have difficulties in 

24 making decisions, would have difficulties in coming up with 

25 concepts based on instances that would become very rigid and 
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 1 would have difficulties adjusting their behavior to the 

 2 context.   

 3 There was a famous case of Mr. Phineas Gage from it was 

 4 more recently his lesion was totally reconstructed by 

 5 Professor Damazio from the University of Iowa.  And he was 

 6 an upright citizen, married, led a very respectable life and 

 7 then a spoke went from the railroad went through his eye and 

 8 penetrated his head and miraculously he survived.   

 9 But his frontal lobe was obliterated and his behavior 

10 subsequent to that injury; he spoke fine, he behaved fine.  

11 He could understand.  He could -- he looked normal but he 

12 became a hopeless philanderer, gambler, became engaged in 

13 bar room brawls that he never would think of becoming 

14 engaged in before.  So his total control of his impulses 

15 deteriorated.  So you can imagine that sort of -- 

16 MS. WARREN:  Judge, I object.  This is not a 

17 lecture.  This is supposed to be an examination.  The doctor 

18 is giving a narrative. 

19 THE COURT:  Objection is narrative, sustained.  

20 Can we have a question? 

21 Q    (By Mr. Root) Could you perhaps indicate 

22 how this relates to, first of all, we were talking 

23 about neuroimaging and then the detection on 

24 behavior? 

25 A Well, right now I was talking about behavior.  And 
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 1 the reason I brought it up is to introduce how we measure 

 2 behavior now.  With the advent of imaging, we could do much 

 3 more precise measurements of behavior.  We could actually 

 4 take people, put them in a scanner, find out which part of 

 5 the brain becomes active.  And so we came with more focused 

 6 behavioral measures that can look at a cross-domain. 

 7 Q And so in other words, just to make sure I 

 8 understand what you were talking about, was in the past to 

 9 do and study those type of brains, it was much more 

10 complicated.  You had to either wait for the person to die 

11 or reconstruct it afterwards based on now the current 

12 science.  So that's what you were doing was explaining how 

13 it used to be and now how neuroimaging allows you to look at 

14 this? 

15 A Do that a lot faster and generate a lot more data 

16 faster. 

17 Q And one thing before I forget to mention to you, 

18 doctor, that I do want to say and whatever your testimony is 

19 here today is I want to make sure that you understand that 

20 we are not asking you to present any excuses or 

21 justifications for behavior but perhaps just explanations 

22 just so you are aware of that. 

23 A My understanding was that I would be asked to 

24 explain the development of the brain and how that relates to 

25 behavior.  
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 1 Q Yes, sir.  Can you go ahead now and talk now about 

 2 the neuroimaging. 

 3 A So now we can measure behavior using what are 

 4 called neuropsychological batteries.  And these are tests 

 5 that can measure aspects of behavior that relate to specific 

 6 brain regions.   

 7 So if you push the next button, I can give you an 

 8 example.  We can measure attention which requires the 

 9 corroboration of the frontal lobe with the parietal lobe, 

10 which is roughly in the back of the head and the top.  And 

11 that lab test where you will see those seven segment 

12 displays flashing at you and your job is to push a button 

13 every time they form a digit.  And using that, we can 

14 measure your ability to be vigilant and look for the correct 

15 signal. 

16 Q Okay. 

17 A We can measure an extraction and mental 

18 flexibility.  If you push the next -- we will show you an 

19 item like this and ask you which of these objects does not 

20 belong here.   

21 So most people, many people will think that the square 

22 doesn't belong.  But really that's because they are thinking 

23 shape.   

24 You could also argue that the star on the left doesn't 

25 belong because it is the smallest or the star that has thick 
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 1 lines doesn't belong because it is the only one that has 

 2 thick lines.  The computer has one of those principals in 

 3 mind.   

 4 So if you happen to identify the principles you get a 

 5 direct hit on the square and the computer is thinking size, 

 6 you will get the nasty (sic.) positive computers can 

 7 generate and a new item will come up and that way we can 

 8 find out how your frontal lobe works.  Because those in tact 

 9 frontal lobes will quickly discover what is the principle 

10 and will consistently pick up the correct one and then the 

11 computer will change the principle and that's when we can 

12 measure mental flexibility, your ability to realize that 

13 something that worked in the past no longer works and you 

14 have to adjust your principles.   

15 We also measure -- next we also measure memory.  You 

16 will see two of those shapes and they will show you those 

17 shapes mixed in with other shapes.  And your job is to say 

18 if you have seen that shape before.  Most people come out of 

19 it thinking that they have done randomly but the average 

20 percent correct is about 80.  So most people get all of them 

21 right.  And the reason we think that we are not doing well 

22 is because it is done by the right hemisphere that doesn't 

23 have language.  So our language hemisphere thinks we are 

24 guessing but how does the right hemisphere guide us to push 

25 the correct button, the same way.   
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 1 The next one is faces.  You will see 20 faces and again 

 2 you have to decide if you saw this face before.  So at the 

 3 end of neuropsychological testing, we can get a profile -- 

 4 and you can see the next slide -- and this shows effective 

 5 development.  We can look at obstruction and flexibility, 

 6 ABF; ATT, working memory; face memory; spatial memory; 

 7 spatial processing, emotion processing, the ability to 

 8 detect emotion on the face.   

 9 And as this slide illustrates that there is development 

10 if you compare -- these are Z scores.  Z scores tell you how 

11 far away from the average a particular performance is.  Each 

12 one of those tests gives you a different number.  So one 

13 test could give you numbers ranging from 0 to 100 and the 

14 other could give you numbers ranging from 30 to 60.   

15 How do you compare those different tests.  What you do 

16 is you take the average and define that as zero and then in 

17 your sample there is distortion around the average and 

18 that's the average difference from the average is called 

19 standard deviation.  And a Z score tells you how many 

20 standard deviations away from average a particular score is.  

21 And that's how we can get a profile of performance. 

22 Q You talked about the different numbers.  Is there 

23 any importance to what the numbers are or is it the 

24 difference of the numbers? 

25 A Well, zero is average.  Plus 1 is one standard 
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 1 deviation above average and minus 1 is below average.  The 

 2 lines here are called error bars.  They tell you what is the 

 3 average difference from the mean for that particular sample.   

 4 And here, for example, we are comparing 12 to 15 year 

 5 olds with 16 to 18 year olds.  And it is clear that their 

 6 ability to abstract didn't change much in that age range.   

 7 Attention is still poor in the younger adolescents, the 

 8 ability to detect emotion is also poor and using these 

 9 computerized measures, we can also separate accuracy from 

10 speed.  And using those measures as I am showing you on the 

11 next slide, we look at efficiency which is basically 

12 accuracy divided by speed and how many correct items can we 

13 generate per unit at a time.   

14 And these are adolescents who have some brain 

15 abnormalities and you can see that those adolescents tend to 

16 be very impaired in obstruction and flexibility and memory, 

17 emotion processing and overall they show deficits that 

18 relate to the brain region in which they are impaired. 

19 Q Now you mentioned something about standard 

20 deviations and I think you mentioned something about two 

21 standard deviations from the norm.  What is the importance 

22 of that? 

23 A Okay.  If I took the height of everyone in this 

24 courtroom, I may get an average.  It will be a couple inches 

25 higher for men than for women.  But just knowing the average 
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 1 doesn't tell me much.  I want to know how much -- how much 

 2 difference there is from the average.  And so in order to 

 3 find out, I will take each height, subtract it from the 

 4 average and then look at average those differences.   

 5 And it turns out that that if I go one, this is what is 

 6 called standard deviation.  If it turns out that 68 percent 

 7 of people are within one standard deviation from the mean, 

 8 so if the average height of people in this courtroom would 

 9 be 5-8 and the standard deviation is two inches, then I know 

10 that two thirds of the people here are between 5-6 and 5-10.  

11 If I go two standard deviations away from the mean, then I 

12 know that 99 percent of the people in this courtroom will 

13 have a height between 5-4 and 6 feet. 

14 Q Just so I understand, I went to law school because 

15 my science was poor, Doctor.  So what it sort of does is it 

16 sounds like to me is it broadens so that at some point when 

17 it goes two standard deviations, if you are outside of that 

18 range, it is very much in the minority, in other words, it 

19 is a small percentage? 

20 A Okay.  A general rule in neuropsychology is if you 

21 look at the profile of a particular individual and you want 

22 to know whether that person is normal, then if you find any 

23 of those domains that is more than one standard deviation 

24 below average this is clinically significant.  If you find 

25 any one of those domains that is two standard deviations 
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 1 below average, then that's already called a severe deficit 

 2 because it is very rare.   

 3 Now, for example, if you are worried that your memory 

 4 is getting worse as you are growing older, and you will go 

 5 up the to the -- if you have dementia such as Alzheimer's 

 6 disease, you will to go a neuropsychologist and receive a 

 7 battery of tests.  If the neuropsychologist finds that your 

 8 memory is one standard deviation below average whereas the 

 9 other -- your other abilities are at average, then you will 

10 be classified as with mild cognitive impairment or MCI.   

11 And it turns out that about 20 percent of people 

12 diagnosed with MCI will have Alzheimer's disease within a 

13 year after that testing.  And another 20 percent of them 

14 will have Alzheimer's disease within two years after 

15 testing.  So that's why one standard deviation below your 

16 average on any particular test is considered clinically 

17 significant. 

18 Q Now that slide you have up there, it talks about 

19 neurobehavioral domains and at risk adult adolescents and 

20 then it says behavioral domain.  What does that slide 

21 represent, I am not sure? 

22 A These are all people who volunteered for research 

23 and some of them were healthy and the group that shows the 

24 thin lines are children where we suspect they may have a 

25 neuropsychiatric disorder. 
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 1 Q Now it is sort of like does each point represent a 

 2 different representation?  In other words, if it looks like 

 3 some of the points are close together within the standard 

 4 deviation more further spread apart, are you able to 

 5 determine? 

 6 A Yeah, these areas are of significant deficit and 

 7 this is not -- this is the average of that group on this 

 8 domain of obstruction and flexibility.  So the average of 

 9 that group is one and a half standard deviations below the 

10 average of the entire sample.  So that means that two thirds 

11 of them, I mean this indicates the standard deviation of 

12 that average.  So two thirds of them will be worse than one 

13 and worse between minus 1 and minus 2. 

14 Q What do the letters mean at the bottom? 

15 A ABF is for obstruction and mental flexibility; ATT 

16 is attention; WM, working memory.  These are three of the 

17 frontal lobe functions.  Face memory and spatial memory are 

18 temporal lobe.  Spatial processing is parietal lobe and 

19 spatial takes the reasoning -- more inside of the brain. 

20 Q For a simpleton like me.  That helps if you are 

21 looking at the part, the different initials there that can 

22 show whether there is concern about a lack of function in a 

23 particular ability or function of the brain and the area of 

24 the brain? 

25 A Yes, that spells out the behavior and the reason 
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 1 we measure these behaviors is because they are related to 

 2 specific brain regions. 

 3 Q Next? 

 4 A Next slide.  So in order to understand how the 

 5 brain develops, we need to understand how the building 

 6 blocks of the brain look like and how they work.  This is a 

 7 cartoon of a brain cell.   

 8 The brain cell is called neuron.  And it is different 

 9 from other cells of the body principally in two features.  

10 First, it has a lot of those protrusions surrounding the 

11 cell and these protrusions are influenced by chemicals that 

12 surround them, these chemicals are called neurotransmitters.   

13 And when neurotransmitters get attached to the 

14 protrusions, they have a different electro polarity from 

15 what is inside the cell and when the difference in the 

16 polarity between what is outside the cell and what is inside 

17 the cell become large enough, there is a short that produces 

18 in the electrical pulse that travels down the membrane over 

19 the skin of the cell and then it shoots down this long fiber 

20 that is called axon.   

21 That axon can be anywhere from a couple of millimeters 

22 all the way to several feet.  So there is axons that go all 

23 the way from your head to the tip of your toe.   

24 Now what is important to understand about behavior, 

25 about development is looking at those notches here painted 
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 1 red.  In reality they are white because they are made out of 

 2 fat and the purpose of these notches surround the axon and 

 3 their purpose is to insulate the electrical signal so that 

 4 it doesn't dissipate.  In the same way that the electrical 

 5 company uses rubber to insulate conductors, the brain 

 6 doesn't have rubber uses for fat.  That fat is called 

 7 myelin, m-y-e-l-i-n.   

 8 What I am going to show what we learned is that people 

 9 are born with almost no myelin in their brain and that's why 

10 babies if you tickle their left foot, they will throw both 

11 arms.  They can't really direct the signal to where they 

12 want it to go, the electrical pulse gets dissipated in the 

13 whole brain.   

14 And myelin is one of the -- is the major feature that 

15 changes.  As the brain develops those fibers become layered 

16 with myelin. 

17 Q So the myelin helps the transmission of those 

18 signals, is that what it does? 

19 A Yes, exactly.  It makes that so that they get to 

20 their targets. 

21 Q Shouldn't I be a lot smarter, Doctor, if the 

22 myelin with the image of fat, shouldn't I be much smarter 

23 than I am? 

24 A Well, depends where the fat goes. 

25 Q Now when the signal gets to the end here, if there 
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 1 is a muscle then the muscle will contract.  If there is 

 2 another nerve, then the signal will promulgate to the next 

 3 nerve and that's how different brain regions communicate 

 4 with each other? 

 5 A No, the brain is a very big and complex organ.  It 

 6 is the most complex organ in the body.  And it is roughly 

 7 divided into four lobes; the frontal lobe here in red, the 

 8 parietal lobe in blue, the occipital lobe in violet and the 

 9 temporal lobe here in green.   

10 Now here's another part called the cerebellum and that 

11 mostly controls movement.  The information comes to the 

12 brain from all the senses, from the eyes, from the ears.  

13 The eyes are in front of the frontal lobe.  The ears are 

14 right next to the temporal lobe.  And then from the body, it 

15 comes through the brain stem that collects all the 

16 information and tells the brain whether you are hot or cold 

17 or hungry or thirsty.   

18 And all of that information gets into the brain.  And 

19 if you put one more up, this is the brain.  This is the 

20 brain slide down right here and so look at the brain from 

21 the inside and the information comes from the -- both gets 

22 integrated with information coming from all the other senses 

23 in the region called the thalamus and essentially visual 

24 information goes through the back of the brain and to the 

25 occipital lobe and there it gets interpreted.   
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 1 First of all, the picture has to be flipped because the 

 2 eyes are upside down.  So you have to flip the picture.  And 

 3 then the occipital lobe just basically notices lines, 

 4 shapes, light/dark movement and puts the information forward 

 5 to the parietal lobe where it gets integrated with vision, 

 6 with other senses and then gets sent forward.   

 7 And the frontal lobe is the so-called chief executive 

 8 that puts together all the information and puts and 

 9 considers the bigger picture, the context, the societal 

10 norms and decides on the course of action. 

11 Q So basically as I understand it, each part of the 

12 brain serves a different function in how we function as 

13 human beings? 

14 A That's correct. 

15 Q And I think you said the frontal lobe is the one 

16 that you just spoke about is perhaps decision-making and the 

17 way that you view things and that type of -- 

18 A Exactly.  Another important part is the limbic 

19 system inside the brain right at the center and that part of 

20 the brain has two major structures that are very important 

21 for behavior.   

22 One is called the hippocampal and the other is called 

23 the amygdala.  And they have -- they are very primitive 

24 parts of the brain.  They already exist fully developed in a 

25 crocodile.  And they have -- they keep asking two questions 
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 1 very simple.  The hippocampal is asking all the time have I 

 2 experienced this before or is this something new.   

 3 And in order to be able to answer that, we keep 

 4 checking with your memory.  So people who -- 

 5 MR. ROOT:  Judge, can I interrupt for a second.  

 6 Can we move this.  My co-counsel can't see the screen and I 

 7 apologize for that.  Sorry to interrupt you, doctor, but I 

 8 was getting signals that they are -- 

 9 THE WITNESS:  So if people with lesions in the 

10 capacity lose their ability to learn the new information 

11 because whatever they see they can't decide whether they 

12 have seen it or they need to learn it or it is something 

13 that they already knew or something new that they need to 

14 study.   

15 Then the next it is the amygdala and that asks 

16 another question is this a threat.  Now you have to remember 

17 these are very primitive structures so they don't talk.  

18 They just send strong signalling.  So our brains were put 

19 together when we were hunters and gatherers in the savannah 

20 and the amygdala can't really distinguish whether it is a 

21 tiger about to jump on us or just somebody making a nasty 

22 comment to us at a cocktail party.  It will literally send 

23 the same signal and it will be something like kill the 

24 bastard.   

25 Now fortunately, the amygdala is very tightly 
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 1 connected to the orbital frontal area, and the orbital 

 2 frontal area is the part that will say, wait a minute, you 

 3 are in a cocktail party.  There are people around, those 

 4 kind of messages.  And that will inhibit the pulses that are 

 5 sent from the amygdala. 

 6 Q Okay. 

 7 A So next slide shows how -- 

 8 MS. WARREN:  Judge, I have to object.  There was 

 9 no question and it is a narrative again.  The doctor is 

10 moving along to the next slide without a question. 

11 MR. ROOT:  Well, when he is ready for the next 

12 slide he is done with his answer to my first question. 

13 THE COURT:  Yes, objection noted but overruled.  I 

14 think the doctor is just trying to get through his 

15 presentation. 

16 Q    (By Mr. Root) I did have one particular 

17 question.  You talked about this lining there that 

18 sort of insulates the transmission of the -- 

19 A Yes. 

20 Q You talked a little bit about the development of 

21 that just very briefly.  And is that something that sort of 

22 develops, you said young babies have almost none of that or 

23 none of it.  So the older you get, the more development of 

24 that particular -- what was it called again? 

25 A Myelin. 
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 1 Q The more -- 

 2 A -- m-y-e-l-i-n. 

 3 Q So the older you get, more of that we get as human 

 4 beings? 

 5 A Yes.  And this is what this slide shows.  This is 

 6 the work of Yakoviev and Lecours at Harvard.  They had the 

 7 big collection of brains of people who died.  So a lot of 

 8 their brains were fetuses and very old people that had very 

 9 few brains in between because people in between are less 

10 likely to die.   

11 And they had a stain -- they would slice the brain and 

12 they had a stain that attracted to fat and colors the fat 

13 black.  So their surprise they found that even in the full 

14 term baby, you have very little black inside the brain.  And 

15 that's how they concluded that there is very little myelin 

16 in the fetus.   

17 This is the corpus callosum, which is a body of nerve 

18 fibers that connect the left and the right hemisphere and 

19 makes us feel like whole people, even though the left and 

20 right hemisphere are really two separate brains.  And in the 

21 six weeks after birth, the corpus callosum is really bright 

22 gray.  There is no black in it. 

23 Q And that's what we are talking about the fat? 

24 A This is the fat -- and these are -- the corpus 

25 callosum consists entirely of axons and fibers.  There is no 
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 1 cells in the corpus callosum, that's the good region.   

 2 To look at myelination in one year, it is beginning to 

 3 show black and that's why one year olds can coordinate their 

 4 movement of the left side and the right side of the body.  

 5 And in adults it is pitch black like you see here.   

 6 Now the next slide shows that was their main discovery 

 7 was when they traced this myelination, they found everybody 

 8 surprised that very -- had different brain regions myelinate 

 9 at a different rate. 

10 Q And so that's going to the -- does that have 

11 anything to do with the development of behavior that is 

12 development at different rates? 

13 A Myelination is very closely tied to the 

14 development of behavior.  So about two years, you have the 

15 sensory motor part of the brain myelinate.  And that's when 

16 children can walk and be coordinated.  By three years, four 

17 years the language areas become coordinated, become 

18 myelinated and that's when language becomes established.  

19 And what they found was that the frontal lobe, to their 

20 surprise, does not become fully myelinated until the third 

21 decade of life. 

22 Q So that would be after the age of at least 20? 

23 A Yes.  Now this was originally found using brain 

24 specimens post-mortem.  Now we don't have to wait for those.  

25 As I mentioned we have neuroimaging.   
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 1 So when neuroimaging was applied to understanding 

 2 development, we were able to corroborate those findings and 

 3 investigate them more fully. 

 4 Q So I understand where we are at and I know you are 

 5 going to probably go into this in greater detail in a moment 

 6 but that's the part of the brain that's this late developing 

 7 part of the brain that we have talked about that's 

 8 decision-making and the way you view things and those types 

 9 of things? 

10 A The executive part. 

11 Q That's the slowest moving part of the brain? 

12 A Yes.  Yes, this shows -- 

13 MS. WARREN:  Judge, objection.  There is no 

14 question.  Now there is a description of the slide. 

15 THE COURT:  I would sustain that objection.  We 

16 need a question. 

17 Q    (By Mr. Root) Well, so the slower part 

18 what that represents is the part of a person that is 

19 able to make decisions and make judgments, the 

20 executive decision part that's the slowest part, 

21 that's the slowest developing part of the brain? 

22 A Yes. 

23 Q And that slide represents that by? 

24 A That slide shows the developmental trajectories 

25 that Yakoviev and Lecours created based on the brain 
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 1 specimens that they studied.  But as I mentioned now we can 

 2 do it with neuroimaging.   

 3 Q That's what we are getting to.  So can you talk to 

 4 us about that. 

 5 A Yes, if I could have the next slide. 

 6 Q Thank you. 

 7 A This shows you how an MRI looks like.  MRI stands 

 8 for Magnetic Resonance Imaging and the way these pictures 

 9 are obtained, the term picture is a bit misleading because 

10 although they look like pictures, they are really every dot 

11 here was generated by a computer.   

12 So you put the head in a very strong magnetic field and 

13 many times the strength of the field of the plant and so all 

14 the molecules in the brain align themselves with that field 

15 and then you pass radio frequency waves another field at an 

16 angle to the main field.   

17 So all the molecules try to align themselves with a new 

18 force but that is there for a very brief period of time.  20 

19 milliseconds which is less time than it takes you to blink 

20 and then it is gone.  So the molecules rattle back to the 

21 original force.  And when they go back, they don't just sit.  

22 They rattle.  They resonate.   

23 Resonance in imaging comes from the fact that they 

24 rattle, resonate when they go back to the original position.  

25 And we can listen to that resonance using a radio antenna.   



40

 1 Now there is a big principle in biology that big bodies 

 2 move slowly.  Small bodies move fast.  The smallest and most 

 3 abundant molecule in the brain is water.  So the water 

 4 molecules go to the position first so you get a high signal 

 5 from water, then come the proteins and last come the big fat 

 6 molecules.  So depending on when you listen to the MRI, you 

 7 can get different aspects of the brain. 

 8 Q So in other words, as I understand what you are 

 9 saying is because of the different speeds and movements, you 

10 are able to look at the different makeup of the brain? 

11 A Of the brain and get different signals.  Now the 

12 computer takes the signal and translates it so that the 

13 higher the signal, the brighter the spot or you can make it 

14 the other way around, depending on what you want to 

15 highlight.  And then we know these are slices of the brain.  

16 We know the thickness, we can determine the thickness of 

17 each of these slices.   

18 And so each dot here represents we call it voxel.  And 

19 it is a three-dimensional pixel so each dot represents 

20 really a square that has length, width and depth.  So the 

21 computer paints these pictures based on the signal 

22 intensity.  

23 Q So what are we looking at here at these pictures?   

24 A So these are just three MRIs from three different 

25 people and they illustrate that brains differ in the same 
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 1 way that faces differ.  Every brain has all those parts but 

 2 yet we all have two eyes, a nose, a mouth, two ears and yet 

 3 no two faces are the same.   

 4 Similarly, every brain has all those parts but no two 

 5 brains are exactly the same and so we need methodology.  

 6 This will allow us to average brains and to make them all 

 7 measurable. 

 8 Q So what we are basically doing here is explaining 

 9 how the MRI works.  So later when you talk about how you can 

10 make decisions based on looking at MRIs, we will understand 

11 how the machine itself works? 

12 A Exactly. 

13 Q So are you done with that slide? 

14 A Yeah, this shows how the computer does it.  We can 

15 go to the numbers and tell the computer.  We can put those 

16 slices one on top of each other and make a three-dimensional 

17 representation of the brain.  And if we take out the skin, 

18 we can almost literally see the face of the person.   

19 This happens to be the chairman of our radiology 

20 department.  And then we can go to the numbers and ask the 

21 computer to tell us what numbers come from gray matter, what 

22 come from white matter and what come from the fluid.  And 

23 the brain is literally floating in fluid.   

24 It is called cerebral spinal fluid and here is what the 

25 computer comes out.  And it tells us which exactly each 
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 1 voxel, whether it comes from gray matter, white matter or 

 2 gray or they like to confuse us, the fluid is in black. 

 3 Q So what is that all? 

 4 A So at the end of it we can know precisely the 

 5 volume of each of these what we call brain compartments. 

 6 Q And from that, are you able to determine whether 

 7 there is any abnormalities or issues within the brain that 

 8 might cause problems in behavior or other functions? 

 9 A Exactly.  We can look at abnormality and we can 

10 also look at normal variability and relevant to why I am 

11 here today.  We can look at how those change during 

12 development. 

13 Q And so that slide is again helping us understand 

14 how you, with your training and education and experience, 

15 are able to look at these pictures, whatever you want to 

16 call them, and make observations about behavior and 

17 development of the brain? 

18 A Yeah, I rarely look at the pictures.  We go 

19 straight for the numbers. 

20 Q Because that's really -- 

21 A Because the numbers generate the pictures. 

22 Q And that's really -- that just represents the 

23 numbers but the numbers are what matter? 

24 A Yes.  And the next slide can show because it is in 

25 three dimensions.  We can identify specific regions in the 
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 1 brain and measure the volume of those regions.  Next slide 

 2 will show what happens in development. 

 3 Q So these are more the representations of the 

 4 numbers you have got here rather than the pictures? 

 5 A Yes. 

 6 Q And so you said this has something to do with the 

 7 development of the brain, this next slide? 

 8 A Yes. 

 9 Q And when we say develop, you mean as a person gets 

10 older how the brain changes to allow us to function more 

11 fully as an adult? 

12 A Yes.  Now unfortunately, there are very few 

13 studies that follow people from birth to death because any 

14 investigator contemplating such a study will find out that 

15 it will take a lifetime to get subjects through the study 

16 and you can't really have a career publishing one paper 

17 right before you die.  So we look at a cross-section.  We 

18 look at people at different ages. 

19 Q Different people at different ages? 

20 A Different people at different ages and that is a 

21 landmark study by the colleagues, Dekaban colleagues, who 

22 looked at 10,000 autopsies and weighed those brains.  And 

23 this shows the age and this shows the weight in kilograms.   

24 And as you can see the brain here, you see the female's 

25 and above you see the male's.  The men have larger brains 
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 1 proportionate to the larger size of the body on average.  

 2 And you can see that the weight of the brain goes up with 

 3 aging and it plateaus at around age 23, 24, then it stays 

 4 stable.   

 5 And then of course things go south again as you grow 

 6 older.  You begin to lose tissue.   

 7 Now with MRIs, we and other groups and this is the 

 8 Stanford data from the Stanford Group, we can look at the 

 9 volume of gray matter and white matter.  And what these 

10 studies have discovered was that as you grow older, this is 

11 from age 6 to 18, the white matter goes up.   

12 Now we also discover at the same time gray matter goes 

13 down, which means that you are born with all the brain cells 

14 that you have.  But if there are brain regions that are not 

15 being used during development, they shrivel off and die.   

16 Every time a nerve cell fires, it adds to its viability 

17 and if a nerve cell doesn't fire for awhile, it will die. 

18 Q Let me interrupt you there to make sure.  So when 

19 you are talking about the white matter which is gray in the 

20 pictures we saw? 

21 A That's the fat. 

22 Q As we get older, that grows and so that's when our 

23 reasoning and decision-making increases? 

24 A Right.  And the other process of the death of gray 

25 matter cells is called pruning.  If you haven't used a 
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 1 region by the time you are an adolescent, the brain figures 

 2 you don't need it.   

 3 That's why if you don't learn to play the violin before 

 4 13, you will never become a concert violinist or if you 

 5 didn't learn to ski before 13, you may learn to become a 

 6 good skier.  But on the slopes you can tell those who 

 7 learned when they were kids from those who learned later.  

 8 Just doesn't work the same. 

 9 Q So as I understand, this is very complicated and 

10 scientific discussion we are having really explains some 

11 things that turn out to be common sense in the way we 

12 understand each other.  Because we all accept the fact that 

13 if you learn something at a young age, you will be better at 

14 it.  So this sort of confirms the very common sense things 

15 we all observe? 

16 A Yes, including language, for example.  Any 

17 language that you learn before adolescence, you will be able 

18 to be talk without an accent.  For myself I learned English 

19 when 6 -- started at sixth grade.  So even though I lived a 

20 lot of my life in West Philly, I don't think anybody will 

21 suspect that I have a West Philadelphia accent. 

22 Q So really just shows that even though this is very 

23 scientific, very technical, you could really see what you 

24 are talking about and just how people are.  It is very 

25 common-sense wise? 
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 1 A Exactly.  And with the same method we saw that 

 2 both the process of myelination and pruning reach their 

 3 culmination around age 24 or 25.  And that's where they 

 4 become usable.   

 5 Q So as I understand you correctly, the brain 

 6 continues in a developmental mode beginning with the white 

 7 matter and losing the gray matter until 24 or 25 years of 

 8 age? 

 9 A Exactly. 

10 Q So the brain keeps improving the ability to 

11 function until that age? 

12 A Yeah, the loss of tissue is as important for 

13 functioning as the gang of white matter because you need 

14 some specialization and you need some efficiency in your 

15 brain.  And someone who knows everything really would know 

16 nothing.  You need to give us certain things in order to 

17 become better at others. 

18 Q Now that you have sort of gotten in the numbers, 

19 do you have pictures that's been translated to kind of show 

20 the same thing? 

21 A Yes, I have pictures from a study that we have 

22 done in collaboration with Japanese colleagues. 

23 Q Is that the next slide? 

24 A The next slide, yes, who managed to get babies, 

25 one-month-old babies and scan them.  And then they scan one 
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 1 month old, three months old, six months old, a year old, all 

 2 the way to adults.  And they send us those brains and we 

 3 segmented them into the gray matter, white matter and fluid.  

 4 And you can see how the white matter is almost absent in a 

 5 one month old.   

 6 And here, you can see this is the sensory motor area 

 7 begins to become myelinated at six months.  It is quite 

 8 myelinated.  Six-month-old baby can have better control over 

 9 their movement at one year.  The sensory motory area is 

10 well-myelinated.  They can get their act together and begin 

11 to sit and stand up and the myelination goes hand in hand 

12 with the development.   

13 And the next slide shows it quantitatively our results 

14 that you can see both processes of myelination and pruning.  

15 And again our oldest was 20 so you can see that it has not 

16 yet finished.  The myelination especially has not yet 

17 finished. 

18 Q So in that slide the gap at the end shows there is 

19 still more to go? 

20 A And the next slide shows -- actually our Japanese 

21 colleagues both had those babies back two years later and 

22 rescanned them.  And so this summarizes each brain was 

23 extracted from the older brain and so we coded it yellow is 

24 myelination and you can see that between 0 and 2 years old 

25 this is the cerebellum becomes yellow and the sensory motor 
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 1 begins to become yellow, the sensory motor area here.   

 2 By age 4 the cerebellum is fully myelinated and you can 

 3 nicely see the yellow in the corpus callosum so the left and 

 4 right hemispheres are detected.  By age 49 corpus callosum 

 5 of the sensory language area is fully myelinated so kids can 

 6 do math.  They can be very smart.   

 7 Already the emotional brain here in the middle the 

 8 memory is myelinated so the memory is more effective but the 

 9 front of the brain is still dark blue.  It still barely 

10 begins the process of myelination at that age.  

11 Q Again showing that the developmental -- 

12 MS. WARREN:  Judge, I am objecting.  Now we have a 

13 narrative and leading questions concluding the narrative 

14 which this is direct examination. 

15 MR. ROOT:  I am trying to make sure the jury 

16 understands. 

17 THE COURT:  I am going to overrule so we can move 

18 along.  Let's proceed. 

19 Q    (By Mr. Root) So again as I understand 

20 correctly, just again showing the last part of the 

21 brain to develop is this executive decision-making 

22 part? 

23 A Yes. 

24 Q And is there any difference between the way women 

25 and men develop as far as the functions of the brain? 
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 1 A Yes, women mature faster and in fact it looks like 

 2 women are fully mature from brain wise by around age 18 or 

 3 19, whereas men are delayed further. 

 4 Q And I think the next slide deals with that? 

 5 A Yes, what happens is that if you look at the 

 6 volume of the head relative to the volume of each part of 

 7 the brain and gray matter here is the gray dots.  White 

 8 matter in green and fluid is in red and these lines are 

 9 called regression lines.  They show the relationship between 

10 the volume of the head and the volume of each of these 

11 compartments.   

12 There is a big difference between men and women, 

13 whereby for every unit increases the size of the head.  Men 

14 have been equally increased in gray matter and in white 

15 matter whereas in women there is a disproportionate increase 

16 in gray matter relative to white matter.   

17 And that explains why men and women at the end of the 

18 day have the same number, the same amount of brain cells.  

19 It is just that men have more white matter and more fluid so 

20 if you wonder what goes into the bigger head of men, the 

21 answer can be fat and fluid.   

22 But the fat in this case is important because that's 

23 the myelin.  They have bigger heads so they need more of the 

24 insulating fat that can allow transmission to the larger 

25 body and the larger brain. 
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 1 Q So again at least it appears to me that -- 

 2 A Also get more involved in fights and so they need 

 3 more fluid in the brain to protect it. 

 4 Q So actually it is kind of sort of -- I don't know 

 5 if evolution and everything is the right word but because 

 6 men back way, back when were more involved in the physical 

 7 and that type of thing confrontation? 

 8 A That's correct.  And that continues to this day.  

 9 Our brains can now do wonderful things, play with computers 

10 and fly planes.  But they were really put together during 

11 the middle place in epoch when we were hunters and gatherers 

12 and the men were hunting, fighting.  Whereas the women were 

13 keeping the family together, gathering the food and serving 

14 the community. 

15 Q And again as I see this and I am not trying to 

16 lead you, but I am trying to make sure I understand this.  

17 This is again another example of really if you look around, 

18 it is kind of acknowledged that a young girl turning into 

19 women are at a higher status of development than young boys 

20 turning into men.   

21 I mean, it is an observation that sort of confirms all 

22 this scientific talk.  We can just look at it and see that 

23 it actually matches up with the way our common sense sees 

24 things?  

25 A Yes, women are about a year to two ahead of men in 
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 1 their development. 

 2 Q And does the next stage show maybe the difference 

 3 between the lobes and the development? 

 4 A Yes, next you can skip that please.  Well, the 

 5 same thing happens with aging.  There is another principle, 

 6 the last to get on board is the first to jump off board.   

 7 So if you compare the volume, if you look at elderly 

 8 people compared to young people, young men are born with 

 9 larger -- I mean, young men have larger frontal lobes than 

10 young women.  But they lose more and that's why mid-life 

11 crisis is harder on men than on women.  They begin to do 

12 things that do not consider long-term consequences, 

13 commitments and so forth. 

14 Q Thus the term second childhood? 

15 A Something like that, yes. 

16 Q And so what does all this mean in how people 

17 develop behavioral-wise as far as getting older?  What does 

18 all this mean? 

19 A What it means is that adolescence is a rough 

20 period.  There are tremendous changes taking place in the 

21 brain and the main process is both the brain becomes better 

22 connected.  Adolescents begin to think more and more about 

23 the big picture, the big picture.  They, as a child, think 

24 mostly of themselves and their immediate surroundings.   

25 But with adolescents as the frontal lobe gets on board, 
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 1 you can begin to consider society.  You can begin to think 

 2 about joining Boy Scouts, Girl Scouts, beginning to think 

 3 about the bigger picture and considering moral and ethical 

 4 issues.  But that's a gradual process.  That really is not 

 5 complete.  It is complete earlier in women.  But in men it 

 6 is really not complete until the third decade of life. 

 7 Q And is that, for instance, why you could have a 

 8 person who could be a very talented athlete at a very young 

 9 age and be able to perform as high or even a higher level as 

10 an adult as we see in today's sports world, but as far as 

11 being able to do things that require judgment and 

12 decision-making, you can't do that.  It is not the same 

13 thing.  You can't be the superstar in that type of arenas 

14 you might be if you are a fabulous basketball player? 

15 A Yeah, I think anybody who is experienced raising 

16 adolescents or who remembers themselves as an adolescent, 

17 they could be very smart.  They can you know rescue us when 

18 we can't operate the remotes or the computer.  They can do 

19 math great and then they will do some things that will leave 

20 us aghast, what were they thinking.   

21 And if we think back to our own adolescence, I am sure 

22 many here would think about things we did as adolescents 

23 that today as adults we look back and shake our head in 

24 amazement.  And that's not because we weren't smart.  It is 

25 not because we couldn't reason.  It is just that the part of 
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 1 the brain that is involved in decision-making has not yet 

 2 become integrated with the rest of the brain. 

 3 Q And how does that relate then to behavior?  How 

 4 does that relate to the way we behave as human beings? 

 5 A Well, things based on impulse that do not make 

 6 sense in terms of our long-term goals in terms of our 

 7 context of our behavior and in terms of the social values of 

 8 the society which we live, not even considering our own best 

 9 interest. 

10 Q Now -- 

11 A I mean -- and that can be good or bad.  The 

12 military takes -- the best soldiers would be 18 to 21.  They 

13 tend to be more fearless and they tend to be less concerned 

14 about their own safety because they adopt the one thing that 

15 happens with frontal lobes not being entirely on board.  And 

16 we see that again happening with people who have frontal 

17 lobe lesions is that intuitively adolescents and people with 

18 frontal lobe damage know that their decision-making capacity 

19 is impaired.   

20 And so they very readily follow somebody who will be a 

21 surrogate frontal lobe for them.  They will be more likely 

22 to follow a leader for good or for bad.  They will more 

23 likely adopt an ideology for good or for bad because it 

24 takes the place of the frontal lobe and it makes the 

25 decisions for them. 
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 1 Q And that's true not only with the issues with the 

 2 lesions but also just the lack of development by age? 

 3 A There is a similarity in people with frontal lobe 

 4 lesions that begin to behave like adolescents the same as 

 5 Mr. Phineas Gage.  

 6 Q The one who had the spike in his head, that even 

 7 though he was normal before had this injury all of a sudden 

 8 he started acting as an adolescent or -- 

 9 A Yes. 

10 Q Or worse? 

11 A Yes.  Another example is people with Parkinson's 

12 disease that affects predominantly the frontal lobe.  And 

13 you can see people with severe Parkinson's disease, they 

14 will come to an elevator.  The door opens and they can't 

15 program themselves to move forward.  You have to push them.  

16 Once they start, they will walk and then until they hit the 

17 wall of the elevator on the other side, they won't stop.   

18 Those same people also are more likely to engage in 

19 behaviors they never engaged in before such as gambling.  

20 People who never gambled before begin to gamble and 

21 sometimes there is risk.  They lose their entire wealth 

22 because of compulsive gambling. 

23 Q Now understanding you are aware and I know you are 

24 not totally familiar with all the facts of this case but you 

25 are aware that Mr. Ray has been convicted of two counts of 
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 1 first degree murder? 

 2 A Yes. 

 3 Q And the allegations and the findings of the jury 

 4 involve not just a spontaneous thing but some planning and 

 5 that type of thing so you are aware of that general area? 

 6 A Yes. 

 7 Q You are not saying that the fact that someone's 

 8 brain is less developed somehow legitimatizes or excuses 

 9 behavior that is that type of behavior? 

10 A Of course. 

11 Q So how does that connect to that though and that 

12 lack of development, you can't do even that kind of behavior 

13 not as an excuse and no way saying that but is there a 

14 connection? 

15 A Well, the loss of frontal lobe tissue or the lack 

16 of frontal lobe tissue doesn't take away the ability to 

17 plan, even plan carefully.   

18 Even if you want to be a compulsive gambler, you have 

19 to get on the bus and go to the casino and find the right 

20 place to gamble.  And you will even behave in a way that 

21 clearly indicates you're planning to do it.  It is just that 

22 it is impaired.   

23 So people with frontal lobe damage the best thing to do 

24 is try to guide them better and try to stop them, doesn't 

25 excuse their behavior.  You know, you have no claim to give 
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 1 them the money back for that, but it does -- I believe it 

 2 does detract from their culpability. 

 3 Q Now you said frontal lobe damage that also 

 4 includes the lack of development, that basically has the 

 5 same consequences? 

 6 A Yes, the missing brain doesn't know if it is 

 7 missing because it hasn't developed or because it was there 

 8 and now it is gone. 

 9 Q And I believe you said that the brain develops 

10 until approximately did I hear 24 or 25 or 23, 24? 

11 A Between 22 and 25. 

12 Q But at the age of 18 or 19 the brain is not -- can 

13 you say the brain is not fully developed in that frontal 

14 lobe area? 

15 A 18 or 19 is close to when it is done but it also 

16 individual differences and it is not done yet not until 

17 around age 21. 

18 Q And the place it would not be done is this frontal 

19 part we are talking about and we have been talking about 

20 decision-making and those type of things, we are talking 

21 about as making the gamble or that type of thing? 

22 A Exactly. 

23 Q So as a person ages, let's say, they move from age 

24 18-19 up to that 22 or 23, 24, the ability to conform will 

25 improve because of the development of this frontal part of 
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 1 the brain? 

 2 A Yes. 

 3 MR. ROOT:  Judge, can we take our morning recess 

 4 now please? 

 5 THE COURT:  Sure.  We are going to take a break 

 6 until 10:15.  You are excused and if I could have you back 

 7 just a little bit before 10:15.  

 8 MR. ROOT:  I appreciate that courtesy Judge.  

 9 Thank you.  I know it is early. 

10 THE COURT:  Take our mid-morning break.  While you 

11 are on the break, let me remind you of your 

12 responsibilities.   

13           (Admonition is given to the jury.) 

14 THE COURT:  Jury is excused until 10:15. 

15           (The following proceedings were had out of the 

16 presence of the jury:) 

17 THE COURT:  We are on the record.  Ms. Warren? 

18 MS. WARREN:  Judge, People object to Mr. Root -- 

19 he did this with Dr. Carby.  I don't know if he has done it 

20 with the lay witnesses but he has done it with Dr. Gur as 

21 well -- in the context of a question saying to the witness 

22 we are not offering this as an excuse or justification but 

23 just to explain.  That is legal argument.   

24 The purpose of direct examination is to present 

25 information and from that information certain arguments may 
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 1 or may not be able to be made at the end of the case.  I 

 2 don't think it is appropriate for them to be telling the 

 3 jury, hey, this is why we are doing this.  That's just not 

 4 right. 

 5 THE COURT:  Okay.  Mr. Root? 

 6 MR. ROOT:  Judge, it is clear that it is important 

 7 for this witness to understand the purpose of what I am 

 8 asking him.  I didn't see anything other than please don't 

 9 do things that are going to be used to sort of defend or any 

10 type of -- along those lines I don't know any -- I am not 

11 quite sure what the basis of the objection is.  It wasn't 

12 inadmissible.  It wasn't anything, make the point and we 

13 move on. 

14 THE COURT:  With regard to it, I do deem it 

15 argumentative, to just say that this is not being offered as 

16 an excuse.  That is of course very proper argument.  But in 

17 the context of questions to witnesses, I would sustain the 

18 objection.  Direct that it not be done. 

19 MS. WARREN:  Judge, the way to make sure that a 

20 witness understands that obviously is to admonish him before 

21 he testifies as opposed to while he is testifying which 

22 Mr. Root I am sure has done. 

23 THE COURT:  Anything else? 

24 MS. WARREN:  No. 

25 THE COURT:  10 minutes left on our recess. 
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 1           (The court took a brief recess.) 

 2           (The following proceedings were had in the 

 3 presence of the jury:) 

 4  DIRECT EXAMINATION (cont'd) 

 5 BY MR. ROOT: 

 6 Q Doctor, were you provided with any information 

 7 regarding any psychological or neurological test regarding 

 8 Mr. Ray specifically? 

 9 A Yes. 

10 Q And can you tell the jury a little about that in 

11 general what that was? 

12 A Well, I was provided information on the three 

13 corners of the puzzle. 

14 MS. WARREN:  Judge, I'm sorry if the slides don't 

15 apply to this -- 

16 MR. ROOT:  We can take it down.  That's fine. 

17 A I was provided information on results of his 

18 neuropsychological testing.  There were results of an MRI 

19 scan that was performed on him and the results of the PET 

20 scan, a PET scan, Positive Emission Tomography. 

21 Q And what that is you went through the MRI, the 

22 description of that kind of gone through this in the first 

23 part of your testimony? 

24 A Yes. 

25 Q Now the information you received, the 
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 1 psychological testing and again in general and briefly, what 

 2 is it that you got? 

 3 A A neuropsychological testing evaluates those 

 4 domains that I have shown before that measure behavior 

 5 relative to specific brain regions.   

 6 Q And those are done through interviews and testing 

 7 not so much the scientific but not so much the technical 

 8 manner in which we talked about but more just the general 

 9 interviewing and testing? 

10 A Yeah.  What he received is a battery of 

11 traditional tests that are based on data from people with 

12 brain damage and that compare his performance to performance 

13 of healthy people in those areas where brain damage can be 

14 expected to show impairment. 

15 Q And those tests were performed bay Dr. Linda 

16 Gummow; is that correct? 

17 A Yes. 

18 Q Did you also receive at least a report from 

19 somebody by the name of Dr. Manguso? 

20 A I received that recently and I did not have the 

21 opportunity to proceed in the same way that I proceeded with 

22 Dr. Gummow's data. 

23 Q But you were able to review it and read through 

24 it? 

25 A Yes. 
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 1 Q Now how is the psychological testing a benefit to 

 2 you when you look at the testing that we have talked about, 

 3 the MRI and in a second the PET scan? 

 4 A The way we usually do work is we obtain the 

 5 neuropsychological testing first and if it indicates the 

 6 probability of brain damage, then we proceed with imaging, 

 7 structural and functional imaging. 

 8 Q So there was at least indications to proceed to 

 9 this imaging? 

10 A Yes. 

11 Q You mentioned the PET scan and again could you 

12 tell me what those letters mean again? 

13 A Yes, PET scan Positron, P-o-s-i-t-r-o-n, Emission, 

14 E-m-i-s-s-i-o-n, Tomography, T-o-m-o-g-r-a-p-h-y. 

15 Q And can you generally tell us a little bit about 

16 what that test is? 

17 A Yes.  What is done with this test is that the 

18 patient is injected with a small amount of radioactive 

19 synthetic sugar.  The sugar as you know is glucose and what 

20 we use is fluorine, f-l-u-o-r-i-n-e, labeled dioxin glucose, 

21 which is a synthetic molecule that looks sufficiently like 

22 sugar.  So that the brain eats it up as if it is sugar.   

23 And we label the radioactive label as molecule that has 

24 access to positively charged positrons.  In this case it has 

25 18 positrons relative to just one negatively charged 
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 1 particle.  So there is access of positively charged 

 2 particles so they scatter.  They look for negatively charged 

 3 particles.   

 4 So what happens is we inject this into the blood and 

 5 the brain picked it up and after about half an hour over 99 

 6 percent of that sugar will go in the brain.  It is synthetic 

 7 sugar so it is not broken down by the brain cells.  It sits 

 8 there and the positrons begin -- are emitted and scattered.   

 9 Now a positron will travel around three millimeters on 

10 average before it meets an electron or a negatively charged 

11 particle.  And when the two meet, they collide.  And they 

12 annihilate each other so it is a small explosion.  And out 

13 of that explosion, there are two light particles that 

14 emanate and these have the power that is in the gamma range.   

15 And what is fortunate for us is that when they 

16 annihilate, they travel exactly 180 degrees from each other.  

17 So we surround the head with sodium iodized crystal 

18 detectors and they send signals everytime they are hit by 

19 light particles, gamma particles.  And when two crystals 

20 that are facing each other are hit simultaneously, then we 

21 know there was activity in that brain.   

22 The computer then sums up all the coincidental hits.  

23 All those hits that happen simultaneously and can 

24 reconstruct a three-dimensional picture of the brain that 

25 reflects how much sugar was taken up in each part of the 
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 1 brain. 

 2 Q So it kind of shows if the brain is able to take 

 3 in that sugar you can see it then by this machine, whatever? 

 4 A Well, what happens is every time a nerve cell 

 5 fires, it requires energy and it is exhausted basically and 

 6 it comes to a period where it can't fire.  And in order to 

 7 be able to fire again, it needs energy.  It gets the energy 

 8 by burning oxygen and in order to burn oxygen, it needs to 

 9 breakdown the sugar so it gets the oxygen and the sugar from 

10 the blood.  And the more active a particular part of the 

11 brain is, the more sugar it will need in order to replenish 

12 its energy. 

13 Q So that tells you whether part of a brain is -- 

14 what level of activity there is I guess going on in that 

15 part of the brain? 

16 A Exactly.  And like with every other measure like 

17 with the psychological measures or the MRI measures, we have 

18 a data base of healthy people who came to be studied as 

19 volunteers and there were carefully screened and they have 

20 no psychiatric or neurological or medical illness and then 

21 we know what is normal.  What is the standard deviation of 

22 the norm.   

23 And so we can take a particular patient and find out 

24 how many standard deviations away from normal they are. 

25 Q So again we are getting back to the standard 
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 1 deviation to see because that says really whether or not if 

 2 there is a deviation is significant if it means something? 

 3 A Exactly. 

 4 Q Are you aware as to whether or not -- or did you 

 5 get tests of PET tests and MRI tests regarding specifically 

 6 Mr. Ray? 

 7 A Yes. 

 8 Q And were those performed at Porter Adventist 

 9 Hospital here in Denver -- or in Englewood? 

10 A Yes, they were. 

11 Q Did you prepare some slides that show I believe 

12 the test results? 

13 A Yes.  If you go forward, you can skip the 

14 conclusion slide, I think. 

15 Q We have already done that. 

16 A Here is the first slide.  For some reason it 

17 doesn't show up. 

18 THE COURT:  I have everything set for -- 

19 MR. ROOT:  There we go, Judge. 

20 Q    (By Mr. Root) What is up there, doctor? 

21 A This is what we call behavioral image.  This is a 

22 standard way of processing the neuropsychological data in a 

23 way that lets us know whether the results of the testing 

24 implicate a particular brain region as being damaged.  

25 Q So now we are going back and talking about this 
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 1 information you were given from Dr. Gummow and that's how 

 2 you made up this particular slide? 

 3 A Exactly.  I look at the data and whenever I see a 

 4 score in my own mind like every neuropsychologist does, they 

 5 will say there is a deficit in this area relative to what 

 6 you expect.  And I should say that in general Mr. Ray is 

 7 quite bright.  He has a high level of cognitive performance 

 8 relative to his level of performance.  There are some areas 

 9 where he shows deficits that don't typically show up in 

10 people of his overall level of intelligence. 

11 Q So that's really where we get into the standard 

12 deviation issues.  For instance, if someone is very bright 

13 and I believe you said all cases, Mr. Ray's test score might 

14 be equaling the standard deviation being more than one or 

15 two from the mean.  It might be different on a person who 

16 has a certain level of intelligence as one who doesn't.  It 

17 is not so much the score but the deviation? 

18 A Exactly.  I mean Isaac Newton had an apple fall on 

19 his head.  It could have caused some damage in him.  He 

20 would still probably perform better than most people but 

21 that doesn't protect him from having brain damage.  So 

22 someone who is bright can have brain damage and that is 

23 detected by looking at performance on the profile and seeing 

24 if there is any dips in performance that you are beyond what 

25 you expect as a normal variability. 
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 1 Q In other words, so it might mean that the person 

 2 who has these -- is abnormality a good word? 

 3 A Yes.  Abnormality, that's exactly what we call it. 

 4 Q Someone can have an abnormality in a certain part 

 5 of the brain say the frontal lobe or others and they might 

 6 not have any difficulty in walking or speaking or appearing 

 7 intelligent and doing math problems or things like that, 

 8 there might be no indication of difficulties? 

 9 A Exactly.  You can talk with them, spend days with 

10 them and not notice anything.  But under certain 

11 circumstances, the brain damage may show up. 

12 Q Tell us a little more.  Is there anything on there 

13 that you need to explain to us about what those different 

14 colors up there mean? 

15 A Yes, here what we do is we code as yellow areas of 

16 relative in tact ability and blue as areas that are worse 

17 than what you would expect in a normal brain.  And on the 

18 top you can see a side view of the left hemisphere.  On the 

19 bottom left side you see a side view of the right 

20 hemisphere.  And right here on the right side, there is a 

21 top view as if we took a picture from the top of the head 

22 and what is pronounced in this behavioral image is that 

23 relative to his overall ability, he shows deficit in the 

24 orbital frontal and the mid-temporal area.   

25 And these are -- the temporal lobe is the part of the 
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 1 brain related to memory, emotion, regulation and the orbital 

 2 frontal, as you recall, is the part that modulates and 

 3 controls impulses coming from the amygdala. 

 4 Q And these are based on the results from Dr. 

 5 Gummow? 

 6 A Yes, this is very typical to what we see with head 

 7 injuries, with closed-head injuries.  And the reason is that 

 8 while the back of the head is nice and smooth, the front of 

 9 the head, the front of the brain sits on some very nasty 

10 bones that are called the orbital bones right above the 

11 eyes.   

12 So when you get hit almost anywhere in the brain, the 

13 brain lands on those bones and gets moved against them and 

14 that's where we see the damage usually frontal lobe.  The 

15 damage in the center of the brain happens if there is any 

16 twisting of the brain during head injury.   

17 And the reason for that is the same reason why we have 

18 door knobs and don't try to open the door holding the pivot.  

19 Whenever you twist something, the strongest force of the 

20 so-called torque is right in the middle.  So the middle 

21 structures of the brain get sheared, get much stronger force 

22 and they get sheared and damaged.  So the typical picture 

23 that you get following a closed head injury is reducibility 

24 in frontal and medial brain structures. 

25 Q So the blue up there is what gave you an 
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 1 indication that may be this neuroimaging is warranted to see 

 2 whether it is consistent with what you found in this 

 3 evaluation of this data? 

 4 A Yes. 

 5 Q And I don't know which slide is next, whether it 

 6 goes into --  

 7 A The next shows the MRI results. 

 8 Q Could we move to that please.  Now these are again 

 9 we are back to those at the beginning whether -- this isn't 

10 really a picture.  This is showing the deviation based on 

11 numbers? 

12 A Exactly.  We went straight for the numbers and 

13 what this shows is the volume this is where it says absolute 

14 is we compared the volume of each of the main lobes of the 

15 brain to the average.  And as you can see, Mr. Ray overall 

16 has a large brain.  One to one and a half standard deviation 

17 larger than what is normal.   

18 But relative to that we observed, two features that 

19 made us think that there is brain damage.  One is that the 

20 frontal lobe is relatively reduced in volume bilaterally 

21 both left and right.  The left hemisphere is shown with a 

22 blue line and the arrows pointing leftward and the right 

23 hemisphere is shown with green lines and the arrows pointing 

24 rightward.  We also don't like to see that big of a 

25 difference between left and right.  It suggests that one of 
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 1 the sides of the brain has been affected.  So that -- 

 2 Q So that may indicate there has been some damage 

 3 and I believe you said that the type of injury we are 

 4 talking about is it consistent with hitting yourself above 

 5 the eye that may cause either loss of consciousness or 

 6 dizziness, close to loss to consciousness, is that 

 7 consistent with what we are talking about here? 

 8 A Yes.  So we then went and looked at the relative 

 9 normal-sized scores, namely given the size of Mr. Ray's 

10 brain, how are the different brain regions, what is the 

11 volume of the different brain regions relative to that 

12 compared to what you would expect in healthy people.  And 

13 what stands out here is that he has reduced frontal lobe 

14 volume that specifically to the superior frontal on the 

15 right and the orbital frontal, the lateral orbital frontal 

16 on the left.   

17 So most likely this is an injury on the left side of 

18 the brain that produced contrecoup to the right.  So it was 

19 left inferior, right superior part of the brain.  And that 

20 is a big difference between left and right.  It is much 

21 larger than what we expect so it looks like left frontal 

22 injury being inferior.  Frontal area is also reduced in 

23 volume relative to what you would expect if you look at the 

24 right inferior frontal.  So inferior frontal and orbital 

25 frontal are the frontal regions that are most adjacent to 
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 1 the bones in the front of the head. 

 2 Q So that graph there is consistent with some type 

 3 of brain injury? 

 4 A With frontal lobe injury and here you can also see 

 5 medial structure injury in the insula which is the part of 

 6 the temporal lobe that relates to perception of anxiety, 

 7 fear.  So people with damage in this area would tend to look 

 8 super cool and then for no apparent reason become fearful in 

 9 situations where other people are not fearful so there is an 

10 abnormality in the regulation of fear. 

11 Q Now so that's we have been up to this point 

12 talking mainly about this frontal lobe part of the brain we 

13 have just moved into? 

14 A Temporal. 

15 Q And where is that in the brain? 

16 A That's right behind the ears and then the 

17 precuneus is part of the lobe and by here it seems bilateral 

18 but more severe on the right.   

19 The parietal lobe as you may recall is the area where 

20 the information gets integrated and the right precuneus is 

21 especially important in assigning the self to that 

22 integration.   

23 So, for example, in a functional neuroimaging study if 

24 we show people a picture of a dog, nothing will happen in 

25 the right precuneus.  But we show them their dog, the right 
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 1 precuneus will light up.   

 2 If we show a shoe, nothing will happen.  We know them 

 3 one of the shoes that belong to him, the right precuneus 

 4 will light up.  So people with lesions in the right 

 5 precuneus are prone to engage in fairly complex behavior but 

 6 without really feeling that they are doing it. 

 7 Q So we have talked about three different potential 

 8 problems and you used the word lesion.  Is that another word 

 9 for what the damage might be in the brain? 

10 A Yeah.  I use it generally to indicate loss of 

11 brain tissue.  

12 Q So we have had basically three separate concerns 

13 here; am I correct? 

14 A Yeah.  And then the thalamus. 

15 Q There is a fourth one? 

16 A And thalamus is a very important structure.  It is 

17 also a medial structure right in the middle of the brain so 

18 susceptible to affects of twisting.  The thalamus has 

19 different parts for getting information from each sense, 

20 each of the senses.  So there is a part of the thalamus that 

21 is the first to receive any visual information and another 

22 part receives what we hear auditory information and another 

23 part receives sensory information what we can sense and so 

24 on.   

25 And it is the traffic cop of the brain.  It sends the 
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 1 information to the appropriate region so the visual thalamus 

 2 once it decide that this information is necessary, it will 

 3 send it to the visual cortex.  And the auditory thalamus 

 4 will send to the auditory cortex and lesions in that area 

 5 can produce states of confusion and cross-modality 

 6 abnormalities. 

 7 Q And cross-modality is kind of a fancy word for me 

 8 at least, doctor? 

 9 A So what they see may influence what they hear more 

10 than in other people.  The information is just not sent to 

11 the right place.  And finally, we have the callosum where we 

12 will bilaterally measure because that's the only part in the 

13 brain that's really other than the pineal gland is the only 

14 part of the brain that is not divided in two.  It connects 

15 the two hemispheres.  It is only one and that is almost two 

16 standard deviations below norm for his brain. 

17 Q So in other words, now I think we talked about 

18 five issues, am I correctly counting? 

19 A Yes. 

20 Q And the first one was the frontal lobe.  We talked 

21 about what that means.  The second one was the one that 

22 deals sort of with that image of fear or perception of fear 

23 and stress and that type of thing? 

24 A Yes. 

25 Q The third one again -- I'm sorry, doctor -- 
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 1 A That deals with assignment, sensory integration 

 2 and assignment of self to the actions.  

 3 Q And then the fourth one? 

 4 A Deals with the ability for the right information 

 5 to go to the right place to the right part of the cortex. 

 6 Q Basically the movement of the information within 

 7 the brain? 

 8 A Yes.  The callosum connects the two sides of the 

 9 brain. 

10 Q And I am not sure what the next slide is. 

11 A The next slide shows the PET results. 

12 Q Help us with that please.  What are we looking at 

13 here? 

14 A This is the PET scan.  These are the -- this is 

15 the image and again looking at it, you can see some 

16 abnormalities.  But most importantly go to the numbers that 

17 generated this picture like with the MRI where the picture 

18 is maintained by the computer to reflect the intensity of 

19 the signal in PET.  The picture is painted to reflect how 

20 much sugar went to each part of the brain. 

21 Q And so you said you can see some abnormalities in 

22 those pictures.  What do you see? 

23 A Well, it becomes very clear when you go to the 

24 numbers. 

25 Q In other words, because again what is important is 
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 1 not so much what the numbers are or what the amount of 

 2 information is, it is the deviation? 

 3 A Exactly.  If you just look at the pictures, you 

 4 can get misled because some asymmetries are normal and 

 5 sometimes when it is symmetrical, this is abnormal.  So you 

 6 have to look at each -- at the numbers coming out of it, 

 7 compare it to what is normal. 

 8 Q So the next one is actually a graph again that we 

 9 have been talking about? 

10 A Yes.  So I apologize, it is a little more 

11 complicated because we take a standard set of 32 regions and 

12 this indicates again the region to all grade ratios.  So we 

13 take each region and divided it by the metabolism for the 

14 whole brain.  And the error bars that you see in red are 

15 healthy people and in blue is Mr. Ray's PET scan.   

16 And you can see that by in large Mr. Ray shows a normal 

17 pattern of metabolism.  The blue line is exactly within one 

18 standard deviation from normal with some exceptions.  One is 

19 in the mid-frontal areas where activities are higher than 

20 you would expect, the dorsal medial part of the brain the 

21 activity is lower than what you would expect. 

22 Q What does that mean? 

23 A Okay, in the mid-frontal, it is lower than what 

24 you expect and in the inferior frontal it is higher than 

25 what you would expect.   
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 1 Now what happens in MRIs much simply to interpret the 

 2 more the better.  The bigger the brain, the better.  The 

 3 bigger the region, the better, with very few exceptions to 

 4 that rule.   

 5 Where PET abnormally high activity is important as well 

 6 as abnormally low activity.  And the best way to understand 

 7 it is if tissue is missing depending on how much tissue is 

 8 missing, you may see high activity or low activity.   

 9 So it is the same way if you come to work one day and 

10 half your staff is out with the flu.  Those who did show up 

11 will have to work twice as hard.  You come next day another 

12 half is missing, oh, all right.  So those who can work three 

13 times as hard, but if the next day another half is missing, 

14 you will just call it quits.  You can't go on like that.   

15 So that is exactly what happens in the brain when 

16 tissue is missing, the remaining tissue will compensate and 

17 have higher metabolic activity but when that is too much, 

18 then that part of the brain gives up and that's particularly 

19 the case with temporal -- the temporal lobe where activity 

20 can become low at baseline and then any little event will 

21 produce abnormally higher activity because the temporal 

22 lobes tend to work more in unison. 

23 Q So if I am totally misunderstanding you, correct 

24 me, it sounds like even the high activity may be an 

25 indication of a problem because it is working harder to 
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 1 compensate for the lack? 

 2 A Exactly, yes. 

 3 Q Okay.  And you were saying where Mr. Ray showed 

 4 some abnormalities in this? 

 5 A Now the most -- the abnormalities that you see is 

 6 in the limbic region, the emotional brain, the part of the 

 7 brain that regulates emotion and there you see abnormally 

 8 low activity in the inferior temporal region in the 

 9 parahippocampal, p-a-r-a-h-i-p-p-o-c-a-m-p-a-l, region as 

10 well as hippocampus and amygdala.   

11 And these are the regions that are related to fear, 

12 perception, interpretation of threat and emotional memories.  

13 And then you see the insula that we know already has low 

14 volt insula is quitting here as well as the orbital frontal.   

15 The reason orbital frontal here is not grouped with the 

16 frontal regions is because it is considered part of the 

17 limbic system, the emotional brain.  And its role, as I 

18 mentioned, is to inhibit and control the amygdala.  So here 

19 we see abnormal low activity at the range of more than two 

20 standard deviations, actually it is 3 or 4 standard 

21 deviations below normal.  So this is not something that we 

22 see in a healthy brain. 

23 Q So that is unusual.  You talked about two being 

24 important, but this is even well beyond that? 

25 A Yes.  And then consistent with the MRI findings we 
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 1 also see reduced volume in the corpus callosum, more 

 2 specifically in the front part of the corpus callosum.  So 

 3 the detection, the two frontal lobes has also been damaged.  

 4 The corpus callosum is arranged from front to back so the 

 5 front of the corpus callosum connects the frontal lobes and 

 6 the back of the callosum connects the temporal and parietal 

 7 and occipital lobes.  So the front of the corpus callosum 

 8 where the activities are very abnormal, yes. 

 9 Q That again looks like quite a deviation on there? 

10 A Yes. 

11 Q Anything else? 

12 A We also see abnormally low activity in the 

13 mid-brain and the pons and these are regions that are part 

14 of the basal ganglia.  And these are the regions that are 

15 involved in movement.  But more importantly they also 

16 generate dopamine, which is the neurotransmitter that 

17 activates frontal lobe.  So it could be -- it could be a 

18 result of the injury in the middle of the brain and then 

19 reciprocal inhibition from the damage in the frontal lobe.   

20 So Parkinson's disease first affects the basal ganglia 

21 and then the frontal lobe begins to deteriorate. 

22 Q So what does all that mean as far as behavior is 

23 concerned that's what you started talking about?  What does 

24 all this mean?  The deviations, the abnormalities, the 

25 lesions, what does all this mean? 
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 1 A It means that Mr. Ray is not operating with a full 

 2 deck.  I see damage in the front of the brain which would 

 3 impair his ability to make rational decisions to make his 

 4 behavior conform to social, contextual, moral imperatives 

 5 and also has deficits in interpreting correctly threats, 

 6 signals.  So that things that may be threatening for others, 

 7 he may not perceive as threatening.  Whereas things that are 

 8 not threatening, he may perceive as threatening and be 

 9 motivated to act upon them. 

10 Q And are these results of the MRI and the PET scan 

11 consistent with the data that you received from Dr. Gummow? 

12 A Yes, they are actually as you can see highly 

13 consistent.  The limitations of the neuropsychological 

14 testing is that they really make a rough sample of 

15 behaviors.  We can't measure everything because it takes a 

16 long time to take those measurements.  So we really take 

17 samples from different parts of the brain and nonetheless, 

18 you could see that most of the mischief happens in 

19 frontal-temporal areas and that finding is borne out by the 

20 MRI and by the PET results. 

21 Q And is it your professional opinion that Mr. Ray 

22 suffers from some sort of brain damage? 

23 A Yes. 

24 Q And is that consistent from what you said in the 

25 affects that you have talked about as far as being able to 
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 1 adopt and to recognize danger, all these things are 

 2 consistent with brain damage? 

 3 A Yes. 

 4 Q And that is consistent with the type of injury of 

 5 maybe let's say falling off an L-track and hitting your head 

 6 on a rock causing dizziness, loss of consciousness or 

 7 something along those lines where you had to be carried back 

 8 to the house? 

 9 A You know, medical in general can be good at saying 

10 what is wrong but it is not -- these are not really 

11 historians and it is not often that we need to, except in 

12 the medical legal context, we are really concerned about 

13 what brought you there.  If you broke your arm falling off a 

14 ladder or broke your arm on the ski slope, it matters very 

15 little for the physician who will have to treat it.   

16 So there is a lot less that we know about what causes 

17 it.  If I had to make an educated guess as to the reason it 

18 looks most consistent with a combination of events probably 

19 multiple head injuries, most likely caused, but there could 

20 be other causes, for example, the reduced volume and 

21 activity in the corpus callosum could relate, has been 

22 associated for example with a fetal alcohol exposures.   

23 In general any solvent, inhalants could be related to 

24 drug abuse.  The reason we use insolvent is to melt fat.  So 

25 the same thing that solvents do on fat that we try to clean, 
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 1 they also do in the brain.  They melt fat except fat in the 

 2 brain is myelin so they produce de-myelination and produces 

 3 reduced volume in the corpus callosum. 

 4 Q So I guess what I am understanding, you can't tell 

 5 us exactly how this happened just that in your opinion it 

 6 happened and it is there? 

 7 A Yes. 

 8 Q Now a person who has this abnormality again, we 

 9 kind of went into this but you might be able to sit and talk 

10 to them at length for great lengths of time and never pick 

11 up any indication of these abnormalities? 

12 A That's correct.  I mean, I have spent a lot of 

13 time talking with people with brain damage.  And even though 

14 I am trained to look for those signs, they are not always 

15 obviously.  But then the spouse tells me that this mentally 

16 behaving gentleman whenever the baby swing begins to tick, 

17 he just goes off and starts breaking dishes and destroying 

18 furniture. 

19 Q It wouldn't even necessarily be that sort of that 

20 kind of abnormality, wouldn't even necessarily require that 

21 sort of gross deviant behavior, might just be I think as you 

22 said the ability to perceive fear, adapt one to society 

23 norms, those types of things? 

24 A Exactly. 

25 Q And maybe not understanding the results, the 
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 1 consequence of your actions, that type of thing? 

 2 A That's correct. 

 3 Q So even someone who knew him quite well might see 

 4 him do things didn't make any sense but wouldn't see any 

 5 really sort of abhorrent behavior or anything like that?  It 

 6 is more in the judgment, mental perception type of area from 

 7 what you have seen in this case? 

 8 A Yes. 

 9 Q And you have already said that a person can be 

10 really smart and have this type of abnormality? 

11 A Yes. 

12 Q A couple things I forgot to ask you.  You used -- 

13 earlier when you were talking and also is this the same kind 

14 of thing that's consistent with this lack of development 

15 that we talked earlier about as far as -- 

16 A Well, the PET scans and MRI were taken when he was 

17 already about 25 years old so or --  

18 Q A little bit younger? 

19 A I think it was younger. 

20 Q They were taken about a year ago or so, the PET 

21 and MRIs? 

22 A So, yeah, he was 23, right.  So it is beyond what 

23 you see with development, this is damage. 

24 Q But if someone that had damage before let's say 

25 they were 19 would that also be a problem because the brain 



82

 1 isn't developed and you also have these abnormalities? 

 2 A That's a good question.  In general brain damage 

 3 will make development worse and the area in some ways it is 

 4 good but in other ways it is worse.  The ways in which it is 

 5 good is that the young brain is more elastic and more 

 6 adaptive.   

 7 The way it is bad is that it is like a tree that was 

 8 hit by lightning.  It is a young tree.  It will survive but 

 9 it will be misshapen.  So the efforts to overcome the damage 

10 may produce disorganization in personality and in general 

11 approach to life because this is one who is growing up 

12 trying to overcome the deficits that were caused by the 

13 brain damage. 

14 Q And are any of these things compounded, and I 

15 don't know the answer to this question, doctor, so tell me 

16 if -- are any of these things compounded by for instance 

17 either trauma or when I say trauma, I don't mean physical 

18 trauma but emotional trauma and/or poverty, those kinds of 

19 things? 

20 A Well, here we have evidence from animal studies 

21 and from human studies, the advantage of animal studies is 

22 that you can have a very strong control over the conditions 

23 so if you stress mice while they were growing up, there are 

24 various ways of stressing mice.   

25 In that particular study I am thinking about it was you 
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 1 picked them up by the tail and hold them by the tail.  Do it 

 2 once a day for five minutes.  Those mice when they grow up, 

 3 they have smaller, small structures in the middle of the 

 4 brain amygdala.  Hippocampus regions do not develop. 

 5 Q Let me stop you there because I want to make sure 

 6 I understand.  You were talking about the reasons we can't 

 7 do that with humans is you are not going to take a young 

 8 child and subject that child to those things to figure out 

 9 whether it affects them? 

10 A Yeah, it would not go through the ethical board of 

11 the institution so we have to basically work with what 

12 happens with people who the chronic stress or patients with 

13 PTSD and they in general smaller volume in exactly these 

14 regions. 

15 Q But you are not saying, we are not making any 

16 diagnosis of any PTSD we are not talking about Mr. Ray here? 

17 A No.  This is just -- I am talking about studies 

18 that were done and in the case of humans there is a debate 

19 whether the stress caused those regions to shrink or whether 

20 people who have small regions, small medial regions to begin 

21 with are more vulnerable to the affects of stress because we 

22 know that people can be under the same stressful conditions 

23 and some of them will and some of them will not develop. 

24 Q And you used that term and I want to make sure 

25 what we are not talking here about any sort of diagnosis of 
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 1 Mr. Ray.  We are just talking about how an environment may 

 2 compound some of these problems? 

 3 A Yes. 

 4 Q You used the term adolescence earlier in your 

 5 testimony and I want to make sure that we are on the same 

 6 page.  What do you mean by that term? 

 7 A Well, I mean, I include up to age 21,22.  And in 

 8 fact age defines children as anybody who is 21 younger than 

 9 21 or younger. 

10 Q So you are not really talking about puberty 

11 adolescence.  You are talking about more of this more 

12 defined? 

13 A It is post-childhood or post between age 4 and 22 

14 say biologically speaking, not legally speaking. 

15 Q And sir, a question then I know is asked you are 

16 being compensated for your work and studies on this and 

17 testimony? 

18 A Yes. 

19 Q And what is your rate of compensation? 

20 A For work that was done, my program charges for 

21 this trip I took out here today.  I am compensated 

22 personally.  I got seat 34F on the plane coming here so I 

23 feel I should get -- 

24 Q You should get paid? 

25 A My institution allows me to work 1 day out of 7 
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 1 doing medical work outside. 

 2 MR. ROOT:  Thank you.  Can I have a moment, Judge?  

 3 That's all I have.  Thank you. 

 4 THE COURT:  Completes direct.  Cross-examination 

 5 please.  For everyone's guidance we will work until about 

 6 11:30, depending on where a logical break is, take a 

 7 10-minute break, come back and work until 12:30.  Counsel 

 8 should know jurors have various commitments, we have to 

 9 leave here at 12:30 sharp. 

10 CROSS-EXAMINATION 

11 BY MS. WARREN: 

12 Q Okay.  Dr. Gur, I wanted to start with something I 

13 didn't bring up here with me on the issue of adolescence, 

14 the slides that you used earlier this morning.  They are 

15 categorized as brain development and adolescence, things of 

16 that nature.  They make adolescence it ends at 18 years old; 

17 right? 

18 A Well, one of the first studies by recent -- 

19 Q Dr. Gur, I'm sorry.  The slides that you used 

20 today makes adolescence end at age 18; correct? 

21 A No. 

22 Q Okay, well, can we see the slide number 5?  Okay.  

23 This slide is called neurobehavioral domains in at risk 

24 adolescents and the various lines represent various ages of 

25 people going from 12 to 15, 16 to 18, 12 to 15 and 16 to 18.  



86

 1 So according to this slide, this is information up to age 18 

 2 and that's what you call an adolescent? 

 3 A Yes.  I mean, in this particular study, this is an 

 4 illustrative study. 

 5 Q Right.  For that slide there is actually no 

 6 citation on the slide to any particular study but that said 

 7 that 18 -- adolescence ends when a person turns 18? 

 8 A It is not trying to say that.  These are the age 

 9 ranges of the subjects participating in this particular 

10 study. 

11 Q If you are going to be examining neurobehavioral 

12 domains for adolescents, you are going to look at people who 

13 are adolescent; right? 

14 A Yes. 

15 Q You agreed that -- oh, you can close that.  Thank 

16 you.  You agreed that the government doesn't define 

17 adolescent the way that you do or the way that the National 

18 Institute of Health does?  18 years old is an adult for the 

19 criminal justice system; correct? 

20 A For what?   

21 Q The criminal justice system to be charged not as a 

22 juvenile but as an adult? 

23 A I am not an expert in this area. 

24 Q Not sure?  Okay.  People can vote at age 18; 

25 right? 
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 1 A Yes. 

 2 Q And you can become a soldier at age 18? 

 3 A Yes. 

 4 Q And those are the kinds of things that we would 

 5 expect adults in our society to do, not children or 

 6 adolescents; right? 

 7 A Is that a question? 

 8 Q Yeah, voting, serving your country, those are 

 9 adult activities? 

10 A Yes, but there are other activities that -- 

11 Q I am just talking about a couple of government 

12 things. 

13 A Yes. 

14 Q Because I want to make sure that we are all clear 

15 that this is your definition, not necessarily the 

16 government's definition? 

17 A Well, if any age is a part of the government so I 

18 didn't make up this definition, if that's what you are 

19 trying to say. 

20 Q I am not trying to say anything. 

21 A You said your definition so -- 

22 Q Well, you define it as to age 21 or 22 and they 

23 define it as less than 21 and the criminal justice system 

24 defines it as 18; right? 

25 A Yes. 
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 1 Q You talked about -- well, actually let me just go 

 2 back.  You talked about how brain damage can cause certain 

 3 behaviors; right? 

 4 A Yes. 

 5 Q Or can be reflected in certain behaviors.  The 

 6 brain tissue does not regrow; is that right? 

 7 A By in large.  We used to think that it does not at 

 8 all but there is more recent evidence that some regeneration 

 9 can occur beyond what was -- classically beyond what I was 

10 talking graduate school. 

11 Q For example, Phineas Gage had very obvious damage 

12 to his brain and it made him aggressive, violent and he 

13 remained that way for the rest of his life because that 

14 brain damage didn't fix itself? 

15 A That's correct. 

16 Q Wanted to talk a little bit about the professional 

17 work that you do.  You talked about writings, publications, 

18 things of that nature.  You also lecture; right? 

19 A Yes. 

20 Q You lecture, if someone asks you to present a 

21 lecture, you do in the area of brain imaging and behavior in 

22 general? 

23 A Yes. 

24 Q And over -- you have lectured to the American Bar 

25 Association on this topic of Adolescent Brain Development, 
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 1 Executive Functions and Culpability; right? 

 2 A Yes. 

 3 Q You have lectured to a couple of law schools I 

 4 think recently on this topic and the impact in the legal 

 5 system? 

 6 A Yes. 

 7 Q You lectured at a juvenile justice conference on a 

 8 similar topic? 

 9 A Yes. 

10 Q You have also lectured to a number of defense 

11 attorney organizations; is that correct? 

12 A Yes. 

13 Q In February of 2000 -- I'm sorry, in May of 2004 

14 you had a lecture titled Using Brain Research in Juvenile 

15 Representation for the Southwest Region Juvenile Defender's 

16 Center.  So those are people who defend juveniles charged 

17 with crimes; right? 

18 A Yes. 

19 Q April of 2005 you gave a lecture at The National 

20 Seminar on the Development and Integration of Mitigation 

21 Evidence called Understanding Brain Development; correct? 

22 A Yes. 

23 Q And mitigation evidence is evidence that's 

24 presented by criminal defense attorneys in their cases; 

25 correct? 
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 1 A Yes.   

 2 Q You gave a lecture September of 2005 to the 

 3 Florida Public Defender's Association Knowing Brain 

 4 Development, Function and Disorder Can Save Your Client's 

 5 Life; correct? 

 6 A That's the name I think of the conference, right. 

 7 Q Correct.  No, that's the name of your 

 8 presentation? 

 9 A Okay. 

10 Q Is that right? 

11 A It is possible, yeah -- no, you are right.  It is 

12 so -- in this case I remember they gave me the title but it 

13 is fine. 

14 Q And basically the purpose of that is to explain to 

15 defense attorneys, hey, you should try to do this to try and 

16 get a particular result in a criminal case? 

17 MR. ROOT:  I am going to object to the tone of 

18 voice as being argumentative and demeaning, quite frankly. 

19 THE COURT:  Well, there is a touch of argument to 

20 it.  I would sustain that objection.  Please rephrase. 

21 Q    (By Ms. Whitson) Dr. Gur, is it correct 

22 that a lecture such as that is designed to teach 

23 criminal defense attorneys how to get a particular 

24 result, how to try and get a particular result in 

25 their cases, the cases where they defend criminals? 
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 1 A I would not presume to teach attorneys how to try 

 2 cases.  I gave them pretty much the same lecture that you 

 3 heard today. 

 4 Q With a spin that that kind of information can save 

 5 your client's life?   

 6 MR. ROOT:  Again I object to argumentative by the 

 7 term spin. 

 8 THE COURT:  I would sustain on the word spin.  You 

 9 may rephrase. 

10 Q    (By Ms. Warren) With the additional 

11 component that you can use this to try and save your 

12 client's life? 

13 A Yes. 

14 Q You also gave a lecture in November of 2005 to the 

15 Capital Defense Division, Capital Training Seminar for 

16 Defense Attorneys who do death penalty work on the same 

17 topic developing the adolescent brain; right? 

18 A Yes. 

19 Q You gave a lecture in April 2006 to the Indigent 

20 Criminal Defense I guess Bar in Virginia again on this 

21 topic; right? 

22 A Yes. 

23 Q And in 2006 another lecture to a similar group of 

24 people in Las Vegas talking about brain development of 

25 adolescents and young adults; right? 
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 1 A Yes. 

 2 Q And 2007 you lectured on Brain Imaging in general 

 3 to the Ohio Association of Criminal Defense Lawyers; right? 

 4 A Yes. 

 5 Q And that's where your CV stops as far as the copy 

 6 I was given.  That's the last entry for that category. 

 7 A I also lectured to Association of Superior Court 

 8 judges from several states. 

 9 Q So the judicial department? 

10 A Right. 

11 Q What I wanted to ask is and I don't know you may 

12 or may not get paid for doing lectures.  I mean, do you 

13 think it is appropriate that you get paid for your time? 

14 A Yes. 

15 Q Right.  So you may or may not get paid for the 

16 lectures.  Do you get paid for them or does it vary? 

17 A It varies.  I mean, usually it is a modest 

18 honorarium and they do pay any -- 

19 Q Travel expenses? 

20 A Travel expenses. 

21 Q Right.  But even if the fee is modest, you may end 

22 up making contacts for consulting on or testifying in 

23 criminal cases on behalf of criminal defendants; right? 

24 A Well, I try to minimize that part because most of 

25 my work is not in this area.  And usually it is probably 
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 1 Mr. Root discovered I need three e-mails before I will 

 2 respond.  But in cases that I think it is appropriate and 

 3 that there might be brain damage, then we take them as part 

 4 of our forensic neuropsychiatry program at Penn and we 

 5 process it.  We use it for teaching.  And I also if I come 

 6 out and do what I do today, I get personally compensated. 

 7 Q And by giving lectures to those types of 

 8 organizations, you sort of generate contacts for potentially 

 9 doing this, building up the funds of research and knowledge 

10 that you can generate in this area? 

11 A Yes. 

12 Q You have actually written an article -- and I 

13 apologize, I do not know what it was published in but I 

14 think you provided it called, Brain Maturation and Its 

15 Relevance to Understanding Criminal Culpability of 

16 Juveniles? 

17 A Yes. 

18 Q And you wrote that in? 

19 A I believe 2005. 

20 Q Okay.  Thank you.  And it is essentially taking a 

21 look at a variety of studies that are done in this area and 

22 trying to see if there are correlations between the studies, 

23 conclusions that can be drawn, sort of broader conclusions 

24 that can be drawn; is that accurate? 

25 A Yes. 
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 1 Q And it was directed at the issue of criminal 

 2 culpability of juveniles so we are talking about directed at 

 3 criminal culpability of people who are under age 18 when 

 4 they commit their crimes; right? 

 5 A Well, I don't know.  I don't think I defined 18 

 6 there. 

 7 Q Assume that in Colorado and I believe everyone 

 8 else a person is considered to be a juvenile delinquent 

 9 rather than a criminal defendant, if they commit a crime 

10 when they are under 18, in that context this would be aimed 

11 at that age range of people who are under 18? 

12 A In that context, yes. 

13 Q Testified consistent with what you learned when 

14 you took a look at all of these studies that there is just 

15 not that much information.  You have to make some educated 

16 leaps, educated guesses in drawing the conclusions that you 

17 draw; is that fair? 

18 A Yes.  I mean, science is a combination of looking 

19 at the data and making decisions about what the data means. 

20 Q Absolutely.  There was one study on this issue of 

21 pruning? 

22 A Yes, pruning is the right word. 

23 Q Okay.  Where the synapse sort of disappears on 

24 only those that are important are there and can work more 

25 efficiently? 
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 1 A Yes. 

 2 Q So there was one study on the issue of pruning 

 3 where, you know, information had been gathered and the 

 4 author of the study had drawn a conclusion and you describe 

 5 it as false? 

 6 A The author's conclusion required a considerable 

 7 leap of imagination because there was only one specimen 

 8 between the ages of 8 and 20 years, yes. 

 9 Q Not enough data from which to draw a conclusion? 

10 A Yeah, that was on the Huttenlocker's study and 

11 that this was based on post-mortem data and it was the first 

12 to really point out to the process of pruning. 

13 Q I am guessing that the court reporter would love 

14 for you to spell that person's name. 

15 A H-u-t-t-e-n-l-o-c-k-e-r.  I am not sure whether it 

16 is a K or an H there. 

17 Q That's okay.  That's going to be better than a 

18 phonetic spelling in the record.  That's the reason we ask. 

19 A It should be in the references. 

20 Q You describe efforts to try and examine a 

21 sufficiently large sample of healthy people across a broad 

22 range of ages so that you can draw some better conclusions, 

23 more definitive conclusions; correct? 

24 A Yes. 

25 Q And you say that similar groups have made 
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 1 considerable progress but the results of their efforts are 

 2 still tentative with regard to precise charting of 

 3 developmental trajectories for all of the brain regions and 

 4 for all of the age groups? 

 5 A Yes. 

 6 Q Tentative conclusions can be drawn at this time -- 

 7 MR. ROOT:  Was that a question, Judge?  

 8 Q    (By Ms. Warren) Is that correct, only a 

 9 tentative conclusion can be drawn at this time? 

10 A Yes. 

11 Q There is a significant lack of studies concerning 

12 functional imaging PET scans? 

13 A Yes. 

14 Q And I guess it is a relatively newer technique? 

15 A Well, the main reason is that you can't -- unlike 

16 MRI it does not involve ionizing radiation.  PET scan 

17 involves exposure to radioactive materials and you can't do 

18 it in healthy children. 

19 Q So as a result there is just very -- just not that 

20 much information in that area? 

21 A No, there is very little. 

22 Q There were a couple of studies.  One that showed 

23 that adult values are not reached by age 15 so up to age 15 

24 the brain was still developing; right? 

25 A Yes. 
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 1 Q And there was another study that suggests that the 

 2 adult values are actually reached by approximately 20?   

 3 A Yes. 

 4 Q Would you agree or disagree with me that a person 

 5 who is born in August of 1985 would be closer to 20 -- to 19 

 6 in June of 2005?  I'm sorry to make you do the math.  Let me 

 7 ask it a different way.  If a person turns 20 in August of 

 8 2005, in June of 2005 they are approximately 20 years old? 

 9 A Yes. 

10 Q In addition, in the conclusions section of your 

11 paper you basically said with respect to the pruning process 

12 that that process may be completed by late adolescence, 

13 perhaps by age 15 to 17? 

14 A The pruning part? 

15 Q Pruning part? 

16 A Yes. 

17 Q Late adolescence perhaps by age 15 to 17; is that 

18 correct? 

19 A Yes. 

20 Q And so 17 is late adolescent; is that correct? 

21 A Yes. 

22 Q And then of course more data are needed to 

23 pinpoint the age at which all of the maturation processes 

24 are complete; right? 

25 A Yes. 
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 1 Q We just really do not know definitively at this 

 2 time enough information about the brain to draw hard and 

 3 fast conclusions about the way in which it develops? 

 4 A Depends on the conclusions. 

 5 Q Okay.  I think you said that the front part of the 

 6 brain is the part that's the chief executive officer, is 

 7 that what you use? 

 8 A Yes. 

 9 Q And that's the last part? 

10 A Without the word officer. 

11 Q The chief executive, it is the last part of the 

12 brain to develop; right? 

13 A Yes. 

14 Q And the things that the front part of the brain 

15 controls are control of aggression and other impulses; 

16 right? 

17 A Yes. 

18 Q Process of planning for long-range goals? 

19 A Yes. 

20 Q And organizational -- organization of sequential 

21 behavior; right? 

22 A Yes. 

23 Q Sequential behavior, sort of engaging in conduct 

24 where one thing follows, you know, logically from another? 

25 A Yes.  So these are just to clarify.  These are 
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 1 different parts of the frontal lobe. 

 2 Q But all of them are in that part?   

 3 A The front, yes. 

 4 Q That's the latest to develop? 

 5 A Yes. 

 6 Q In this case you said that you had the 

 7 neuropsychological examination that was conducted by 

 8 Dr. Gummow? 

 9 A Yes. 

10 Q And she is somebody who works with you at Penn? 

11 A No, I have never met her. 

12 Q Oh, okay.  She was here in Colorado? 

13 A She is a licensed neuropsychologist.  I believe 

14 she is from Colorado. 

15 Q So she met with Mr. Ray.  Did this testing with 

16 him and then sent the results and the information to you? 

17 A Exactly, yes. 

18 Q You had the MRI scan and the PET scan that were 

19 done on Mr. Ray? 

20 A Yes. 

21 Q And you didn't have any clinical data concerning 

22 him, any sort of history of functioning, anything like that; 

23 did you? 

24 A No. 

25 Q You didn't have any medical records for him? 
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 1 A No. 

 2 Q You didn't have a description of his medical 

 3 history? 

 4 A I had some.  I saw some descriptions more recently 

 5 from a more recent report but at the time I did not. 

 6 Q You didn't have any of the police reports related 

 7 to this case? 

 8 A No. 

 9 Q You didn't have any jail records or Department of 

10 Corrections records that would sort of document observations 

11 of subjective people as to how Mr. Ray functions day to day? 

12 MR. ROOT:  Judge, I object to the insinuation that 

13 Dr. Gur is not subjective.  It is subjective.  Maybe I 

14 misunderstood the question. 

15 THE COURT:  Overruled.  Let's proceed please.   

16 Q    (By Ms. Warren) You didn't have anything 

17 from the sort of people who are not involved in 

18 Mr. Ray, they are not his family, they are not his 

19 loved ones, records from the jail or Department of 

20 Corrections documenting observations of the way in 

21 which he functions day to day? 

22 A That's correct. 

23 Q You didn't have any statements from people who are 

24 his loved ones who talked about how he functions day to day? 

25 A That's correct.  All I had was the 
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 1 neuropsychological measures, the MRI and PET. 

 2 Q And this is unlike the situation where you talked 

 3 to a husband and he seemed fine and then heard from his wife 

 4 that he is quick to fly off the handle.  You didn't have 

 5 that part of it that would be clinical data that you 

 6 assessed in drawing a conclusion about that husband; 

 7 correct? 

 8 A Yes. 

 9 Q And in this case you didn't have any clinical data 

10 at all? 

11 A That's correct. 

12 Q Damage to the frontal part of the brain and 

13 recognizing that, it depends on the severity of the damage 

14 obviously the Phineas Gage situation is an extreme form of 

15 brain damage.  But it can make people aggressive, quick to 

16 anger, quick to react without really thinking about things; 

17 correct? 

18 A It can, yes. 

19 Q Would it surprise you to hear that Mr. Ray is 

20 consistently described as someone who is remarkably 

21 even-keeled? 

22 A No, that's a part of it.  If I may elaborate. 

23 Q Go ahead. 

24 A This is what is a problem reflects more damage to 

25 the medial structure.  It was described initially as the 
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 1 Kluver-Bucy after the neurologist who studied that 

 2 phenomenon that people with damage to the amygdala and 

 3 medial brain structure in particular tend to appear 

 4 detached, super cool, unemotional and then sometimes without 

 5 seeming provocation and sometimes with minimal provocation, 

 6 they will go to the other extreme. 

 7 Q Would it surprise you to hear that in observations 

 8 over a number of years Mr. Ray has been described as 

 9 consistently, remarkably even-keeled? 

10 A No. 

11 Q With respect to the MRI that is simply a look at 

12 the structures of the brain, it is the same for an 

13 individual person barring any kind of disease or penetrating 

14 damage or blunt damage to the brain; is that correct? 

15 A I am not sure I understand your question. 

16 Q I am just trying to figure out the difference 

17 between the MRI and the PET scan.  You talked about 

18 structural imaging.  That's the MRI? 

19 A Yes. 

20 Q And that just looks at the brain as an organ? 

21 A Yes. 

22 Q And sort of how it is shaped and what size various 

23 parts of it are, things like that? 

24 A It does look at the shape and the size. 

25 Q Correct.  But it doesn't look at its functioning? 
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 1 A No, that's correct.  Not the way this MRI was 

 2 done.  You have functional MRI and that's a different method 

 3 that was not used here. 

 4 Q And the functional MRI I think is what you were 

 5 talking about with the slide where you talked about how a 

 6 person might have to pick which shape doesn't belong or 

 7 recognize people's faces, things like that, that's a 

 8 functional MRI? 

 9 A Well, not exactly.  These are stimuli and tasks 

10 that are used in neuropsychological testing in the new 

11 generation of neuropsychological testing, those tasks have 

12 been used with functional MRI.  And functional MRI helped 

13 establish which brain region are involved in those tasks but 

14 these tasks, the way I present it today, illustrates how 

15 neuropsychological batteries administered to someone outside 

16 the scan. 

17 Q Okay.  But Mr. Ray was not given an MRI where 

18 those functional tasks were required of him; correct? 

19 A No. 

20 Q It was just taking a look at his brain as he laid 

21 there hopefully very still in the MRI machine; correct? 

22 A That's correct. 

23 Q The PET scans look at the function of the brain; 

24 is that accurate? 

25 A Yes. 
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 1 Q And sort of it reflects sort of the areas of the 

 2 brain where more glucose is being metabolized so that part 

 3 is working harder than other parts, would that be fair? 

 4 A Yes. 

 5 Q And because of that, a PET scan on the same person 

 6 can change depending on what they are thinking at the time 

 7 of the scan? 

 8 A That's an excellent question.  When you look at 

 9 glucose metabolism, it remains remarkably stable.  What 

10 would change depending on different -- on what the person is 

11 doing is the rate of blood flow.  However, those changes are 

12 the range of 0 point 1 to 1 percent.  So these are very 

13 small changes.  And you need to extract images that are 

14 done.   

15 So the functional MRI, for example, you take an image 

16 of the whole brain in two seconds so it is a crappy image.  

17 It is not as nice as those you saw here.  But you take a lot 

18 of them and then you need to extract the images that were 

19 taken next to someone who was moving the fingers minus 

20 images that were taken when somebody was not moving the 

21 fingers.  And then you would see if you do a lot of those, 

22 you will see enhanced signals over the part of the brain 

23 that controls finger movement.   

24 The magnitude of that change as I mentioned is between 

25 0.1 and 1 percent so it is tiny.  It is statistical but it 
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 1 wouldn't affect glucose metabolism in a way that will change 

 2 the kind of affects that we see here. 

 3 Q Okay.  The conclusions that you drew concerning 

 4 Mr. Ray require you to compare his scans to a group of sort 

 5 of normal control; is that correct? 

 6 A Exactly, yes. 

 7 Q And a normal control you don't get that picture 

 8 just from one person who you select out of a crowd to be 

 9 normal; right?  I mean, it is not a picture of one person's 

10 brain; is that correct? 

11 A No, there is a sample of -- a normative sample are 

12 collected by the PET scanner to serve as a yardstick. 

13 Q For you at Penn what kind of individuals were 

14 scanned to make up that normal controlled group? 

15 A Well, we could get all our norms from undergrads 

16 in medical students but that's exactly what we are trying to 

17 avoid.  And we make efforts to study healthy people who are 

18 real people from the community.  So we give talks in 

19 churches, in community organizations and try to convince the 

20 plumber to come in for a PET scan or an MRI scan.  It is 

21 hard but we make efforts to make the sample of healthy 

22 controls represent the ethnic and social demographic 

23 diversity that we see in the patients. 

24 Q Okay.  There are some things -- I don't know.  Are 

25 there some things such as if a person is very anxious that 
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 1 will show up in a PET scan or just an anxious person? 

 2 A Yes, there are.  It is a good question and we have 

 3 published some studies and other groups have also examined 

 4 the correlation between anxiety and what you see on PET 

 5 scans.  And there are some subtle effects and it is not 

 6 simple.   

 7 There seems to be an inverted relationship between 

 8 anxiety and rate of metabolism in the frontal regions and in 

 9 the temporal regions.  So that people with low anxiety and 

10 people with very, very high anxiety so like really off the 

11 scale would have lower metabolism and blood flow than people 

12 with medium rage.  It is a very subtle finding and we are 

13 talking about very small changes, very small percentage of 

14 changes. 

15 Q But sort of the context of the person's life and 

16 just who they are when you are looking for the normal 

17 controls, the reason you use so many samples is because the 

18 scans vary from person to person depending on their 

19 psychological makeup, what they do in their day-to-day life; 

20 is that accurate? 

21 A They vary, yes.  And those kind of -- this kind of 

22 variation goes into the standard deviation of what we 

23 observe. 

24 Q There are a number -- 

25 THE COURT:  Ms. Warren, I'm sorry to interrupt.  
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 1 We can wait another five minutes.  I am looking for a 

 2 logical breaking point. 

 3 MR. HOWER:  Completely fine, Your Honor.  Thank 

 4 you. 

 5 THE COURT:  Then, doctor, we will take a 10-minute 

 6 break here.  Come back and push to 12:30.  You may step 

 7 down, sir, if you wish.   

 8           (Admonition is given to the jury.) 

 9           (The court took a brief recess.) 

10 THE COURT:  We are reconvened in 06CR697 in the 

11 presence of the jury.  Dr. Gur, do you understand you are 

12 still under oath? 

13 THE WITNESS:  Yes.   

14 THE COURT:  And still being questioned by 

15 Ms. Warren. 

16 MS. WARREN:  Thank you, Your Honor.   

17 CROSS-EXAMINATION (cont'd) 

18 BY MS. WARREN: 

19 Q Dr. Gur, there are some widely accepted purposes 

20 of the PET scan such as concerning if someone has 

21 Alzheimer's, I think you mentioned, or Parkinson's disease, 

22 issues dealing with schizophrenia.  Determining whether or 

23 not a person suffering from dementia of some kind, mapping 

24 the brain prior to surgery for things like epilepsy and 

25 things like that.  Those PET scans are commonly used for 
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 1 those purposes; is that correct? 

 2 A Yes. 

 3 Q And I think you said there are some limitations to 

 4 say the use of theme, you said something like medicine is 

 5 good at telling us that what is wrong but not telling us or 

 6 what looks wrong but not necessarily telling us what caused 

 7 it, what caused that wrong thing; is that correct? 

 8 A I think I said that by in large medicine is better 

 9 at telling us what is wrong than the history. 

10 Q If I go into the emergency room and they take an 

11 Xray of my arm and they say, oh, your arm is broken, then it 

12 is broken but they don't necessarily know how I broke my 

13 arm; right? 

14 A Yeah. 

15 Q I mean, it seems obvious? 

16 A Yes.   

17 Q The thing about brain scans and the reason I think 

18 that you said you can't definitively diagnose someone just 

19 from looking at a brain scan is because you can see that 

20 there may be an abnormality but you can't necessarily draw a 

21 conclusion about why that abnormality exists? 

22 A Correct. 

23 Q For example, someone who is a drug addict or 

24 depressed or suffers from a traumatic brain injury, they 

25 might have patterns that are similar to each other and from 



109

 1 just looking at the pattern, you don't know which of those 

 2 things might have caused it; is that correct? 

 3 A I would be on less solid footing trying to make 

 4 those distinctions of course.  Depending on the severity of 

 5 the head injury, it is clearly different from what you get 

 6 with depression.   

 7 Q I am talking about a minor head injury, not 

 8 obviously a chunk of the brain has got a problem missing. 

 9 A Okay. 

10 Q Okay.  You said you know you would have to make an 

11 educated guess if you were going to try and figure out what 

12 caused something to happen.  You talked a little bit about 

13 how damage to the corpus callosum can be caused probably by 

14 fetal alcohol exposure or sniffing insolvent glue, gasoline 

15 to get high; correct? 

16 A Yes. 

17 Q But if the person has no clinical history of 

18 either fetal alcohol syndrome or huffing, the sniffing of 

19 solvent to get high, then obviously you wouldn't be drawing 

20 the conclusion that damage you may have seen was caused by 

21 that? 

22 A Yes. 

23 Q There would have to be a different explanation; 

24 correct? 

25 A Yes. 
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 1 Q And again you didn't have a chance to review any 

 2 medical records of Mr. Ray so you don't know one way or the 

 3 other whether or not he was exposed to fetal alcohol 

 4 syndrome or sniffed solvents; right? 

 5 A Correct. 

 6 Q Mr. Root talked to you a little bit about this 

 7 issue of falling off of a viaduct for the L-train, you know, 

 8 maybe 7 or 8 feet in the air and landing on the ground and 

 9 hitting your head hard enough against something that it 

10 caused a cut on the head that required stitches about 

11 whether is that consistent, inconsistent, things like that.  

12 Do you recall that discussion? 

13 A Yes. 

14 Q Now would you agree with me that maybe not the way 

15 in which the injury occurred, but that type of thing 

16 happening is a relatively common childhood experience? 

17 A I hope not. 

18 Q Well, I mean, children might jump off of a swing 

19 in a playground and end up unfortunately hitting their head 

20 on something and get a cut, not lose consciousness, have to 

21 have some stitches but basically are functioning okay after 

22 that? 

23 A Well, that unfortunately happens but this seemed 

24 to be more serious than what at least any of my kids has 

25 sustained. 
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 1 Q Children fall out of trees; is that correct? 

 2 A Yes. 

 3 Q Children might leap off of a merry go-round onto 

 4 the asphalt and stumble and whack their head, unfortunately 

 5 have to go to the emergency room? 

 6 A Yes. 

 7 Q It is not a bizarre thing to happen to somebody in 

 8 childhood.  Would you agree with that? 

 9 A I think 8 feet is a bit much but I agree it 

10 happens more often than we would like. 

11 Q And I think you said that that could be kind of a 

12 thing that could lead to what you see as significant 

13 impairment of Mr. Ray's brain functioning, that's a 

14 consistent explanation? 

15 A Yeah, I mean unfortunately, a lot of it depends on 

16 exactly how it happened and the force of the hit you had and 

17 whether he was able to stop himself before the head hit the 

18 ground.   

19 I mean, I have been working for years in the epilepsy 

20 center and sometimes those kind of injuries can evolve all 

21 the way to a seizure disorder.  And also individuals can 

22 react differently so while falling and hitting your head is 

23 quite common exactly how you hit, what you hit, where you 

24 hit is really very crucial. 

25 Q I think you said however that falling in that 
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 1 manner, hitting your head not losing consciousness and then 

 2 basically appearing to those around you as totally fine, can 

 3 that in your opinion be an explanation for what you saw as a 

 4 significant impairment of brain functioning in Robert Ray's 

 5 PET scan? 

 6 A It could, although I would think there are 

 7 probably other head injuries that could bring the brain to 

 8 that situation. 

 9 Q The question I have should those of us in the room 

10 who may have had a similar experience in childhood but who 

11 now as far as we know function just fine should we be 

12 concerned that something could be terribly wrong with our 

13 brains and we just don't know it? 

14 A Probably not because if everything was fine after 

15 that, I wouldn't just go by the way kids feel immediately 

16 afterward.  A lot of the affects of head injury evolve over 

17 hours and more.   

18 But, you know, as I mentioned the study a lot of 

19 healthy people as in order to get normative and in order to 

20 study affects of aging and sex differences and every once in 

21 awhile we find a serious abnormality in someone who doesn't 

22 suspect it, including tumors, aneurysms and other brain 

23 disorders that people who had them didn't suspect and 

24 sometimes they require referral for neurology and 

25 neurosurgery, a-n-e-u-r-y-s-m-s.  There are people walking 
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 1 around that don't know that there is something seriously 

 2 wrong with their brain. 

 3 Q Well, Mr. Ray didn't have any tumors or any 

 4 aneurysms in his brain? 

 5 A No. 

 6 Q So okay.  I want to talk you to a little bit about 

 7 your conclusions concerning Mr. Ray's information in 

 8 particular.  The first image that was put up and I am not 

 9 sure if you have access to it.  It is this one.  Thank you 

10 very much for doing this for me.  I appreciate it.  The 

11 first image that you put up, this one, this is not actually 

12 a picture of Mr. Ray's brain?   

13 A No. 

14 Q This is -- you took the neuropsychological 

15 examination, the information from that, put it into a 

16 computer, has some kind of a math algorithm and it generates 

17 this picture? 

18 A Correct, exactly.   

19 Q Thank you.  Now you said you were aware that a 

20 neuropsychologist named Dr. Rose Manguso also did an 

21 evaluation on Robert Ray; right? 

22 A Yes. 

23 Q You had gotten a report at some point recently; 

24 right? 

25 A Yes. 
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 1 Q And I believe that report was dated September 2 of 

 2 208.  You may not know but does that seem right? 

 3 A Take your word for it. 

 4 Q And Dr. Manguso's conclusions or the results of 

 5 her evaluation were essentially consistent with those that 

 6 Dr. Gummow had? 

 7 A It seemed to be, yes.  I mean, the results were 

 8 quite similar.   

 9 Q The results were quite similar and that's not 

10 surprising to you since they were evaluating the same 

11 person; right? 

12 A Yes.  I should caution you that I did not have a 

13 chance to go over the raw data.  I understand it was done in 

14 September.  I just only got it last week. 

15 Q Okay.  The conclusions that Dr. Manguso drew were 

16 that on measures of attention, working memory and processing 

17 speed Mr. Ray's test scores do not reflect impairments.  Do 

18 you recall that? 

19 A Yes. 

20 Q And she also concludes that on measures of 

21 language function he also performed normally; correct? 

22 A Right. 

23 Q And on measures of problem solving and executive 

24 functions, the majority of tests were performed at above 

25 average levels; is that correct? 
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 1 A Yes. 

 2 Q And that was I think you said consistent with, 

 3 those results are consistent with the results you had from 

 4 Dr. Gummow? 

 5 A Yes.  Of course with neuropsychological testing 

 6 what you look for are exceptions to the general. 

 7 Q Right.  The conclusions that you drew from looking 

 8 at the subsequent MRI and PET scan -- I'm sorry, I just want 

 9 to find reduced volume in the frontal regions of the brain 

10 relates behaviorally to deficits in the ability to make 

11 rational plans and modulate your emotions; right? 

12 A Yes. 

13 Q And temporal lobe abnormalities which I think you 

14 said you also saw may relate to memory deficits and emotion 

15 processing; correct? 

16 A Yes.   

17 Q Parietal abnormalities which you say you also saw 

18 most likely relates to deficits in sensory integration 

19 including self and personal knowledge? 

20 A Yes. 

21 Q What does that mean? 

22 A Well, that's referring to the right parietal 

23 precuneus, that's the region that the parietal lobe that 

24 integrates the self with the action.  So usually when we do 

25 things, we don't have to keep asking is this me doing, 



116

 1 whereas people with lesions in those areas tend to become 

 2 engaged in complex behaviors and then they say that wasn't 

 3 me or during the commission of those behaviors, they don't 

 4 assign to self to those behaviors and that's the region that 

 5 becomes active.   

 6 When you do a functional MRI study and you show them 

 7 and you show the subject something that belongs to them 

 8 rather than something that is the same thing but it doesn't 

 9 belong to them. 

10 Q But as far as the conclusion you drew from the 

11 scan done on Mr. Ray, you concluded that he has a deficit in 

12 sensory integration, in doing things and being aware that he 

13 is doing them? 

14 A Well, the lesions in those areas would be 

15 associated with that sort of a deficit. 

16 Q And I think that is something that you concluded 

17 you saw in his scan? 

18 A Yes. 

19 Q A deficit there? 

20 A Yes.  I saw the anatomic abnormality.  The 

21 behavioral deficit is not something that can be readily 

22 measured. 

23 Q And you saw things in the brain that you said, 

24 well, this doesn't look quite normal.  And then you are 

25 telling us if in fact it is not normal, it might reflect 
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 1 itself in the following kind of behaviors? 

 2 A Yes. 

 3 Q But if it turns out to be -- to not have reflected 

 4 in those kinds behaviors then what looks abnormal is 

 5 actually normal for that individual person, would that be 

 6 correct? 

 7 A It is still abnormal.  It just doesn't possibly 

 8 pass the threshold of producing an observable documented 

 9 symptom.  So the heart if you do an echocardiogram, you may 

10 get a large, enlarged heart but it doesn't mean that it is 

11 already clinically at the point where your heart can have a 

12 heart attack because of it. 

13 Q You may not be a risk of a heart attack just 

14 because your heart is larger than normal? 

15 A Yes. 

16 Q Same thing in the brain.  There may be some 

17 structural abnormalities but you really have to look at the 

18 way that a person functions and behaves in the real world to 

19 know whether or not those abnormalities are having any 

20 impact whatsoever on his functioning; correct? 

21 A Yes.  Although you would be vulnerable.  So if you 

22 go to a responsible physician and you see a large heart in 

23 your echocardiogram, she would put you on some blood 

24 pressure medication. 

25 Q Another area where you saw a deficit was in the 
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 1 corpus callosum, is that the part that connects the two 

 2 halves of the brain together? 

 3 A Yes. 

 4 Q And the conclusion from that I think was potential 

 5 deficits in fundamental aspects of stimulus processing, 

 6 assignment of meaning to incoming information and regulation 

 7 of response or is that a different part of the brain? 

 8 A That's not the corpus callosum. 

 9 Q The deficit that you saw as far as the corpus 

10 callosum, what kind of problem, how might that manifest 

11 itself in someone's behavior? 

12 A Corpus callosum connects the two sides of the 

13 brain.  People sometimes you need to cut the corpus 

14 callosum, if there is uncontrollable seizure disorder, 

15 epilepsy that does not have a focus.  So there is no focus 

16 that you could remove.  And in severe cases a corpus 

17 callosotomy or a section of the callosum is carried to 

18 permeate this condition.   

19 And what we and others have observed in these patients 

20 is that at least for awhile that can last several years.  

21 They experience the world as if they were two different 

22 people.   

23 One patient, for example, that was in the days when you 

24 can still smoke in the hospital room, I came to visit her 

25 right after the surgery and she asked for a cigarette.  So I 
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 1 gave her a cigarette and I lit it up for her and then her 

 2 left hand took the cigarette, grabbed it away and went like 

 3 that.  And I said what is going on.  And she said, she does 

 4 it to me every once in awhile. 

 5 Q In a sense that she is two people living inside 

 6 one body? 

 7 A Two people living inside and eventually, I said, 

 8 well, can you get her to bring the cigarette back and the 

 9 left hand would go away.  And then finally she grabbed the 

10 left hand with the right hand and there was a tug of war 

11 between them and then the right hand outsmarted the left and 

12 grabbed the cigarette from her. 

13 Q But that's not what you saw in Mr. Ray, something 

14 severe like that? 

15 A No, this is when it is completely cut.  But in his 

16 case there is reduced volume especially in the front of it 

17 and what that would do is less communication between the two 

18 frontal parts of his brain.  And we do have reduced volume 

19 on the right on the -- near the left or the inferior orbital 

20 frontal so that may produce greater difficulty in 

21 integrating the two parts of the executive brain. 

22 Q And I think what I had read to you earlier was 

23 actually what you thought you might see if Mr. Ray had 

24 reduced that thalamic volume? 

25 A Right.   
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 1 Q The deficits in regulation of response, things of 

 2 that nature? 

 3 A Yes. 

 4 Q And is it correct that you would expect a person 

 5 with deficits there to react without thinking to seem to fly 

 6 off the handle for no reason, things like that? 

 7 A Combined with the damage in the medial region, you 

 8 would expect impulsive behavior from someone like that, yes. 

 9 Q The ultimate conclusion that you drew there was 

10 sort of two-fold.  One, your report says these structural 

11 abnormalities impair Mr. Ray's ability to act rationally 

12 with adequate processing of the situation and the context; 

13 correct? 

14 A Yes. 

15 Q You drew a definitive conclusion from the MRI 

16 about how Mr. Ray behaves in day to day living; correct? 

17 A Yes. 

18 Q Earlier you said you can't do that.  You have to 

19 look at the clinical data.  You have to look at other 

20 sources of information in order to draw any conclusion from 

21 what you see as possible deficits; correct? 

22 A I said would impair. 

23 Q Actually your report says simply the structural 

24 abnormalities impair? 

25 A Okay. 



121

 1 Q Did you mean to qualify it might impair, could 

 2 impair, is that more accurate? 

 3 A Well, I mean they do impair.  I mean, how much 

 4 they impair is difficult to say.  But if you have loss of 

 5 volume in those regions, that would impair. 

 6 Q So as a result, your conclusion is that he has an 

 7 impairment in his ability to act rationally with adequate 

 8 processing of the situation and the context so it might 

 9 impair it a little bit.  But it doesn't mean he can't act 

10 rationally at all or that he can't adequately process 

11 situations in their contexts; right? 

12 A You are absolutely right, yes. 

13 Q I think you said there were consistent conclusions 

14 that you drew from the PET scan? 

15 A Yes. 

16 Q Again the same types of areas; regulation of 

17 response, interpretation of emotional relevant information, 

18 memory sensory integration, reputation of self and executive 

19 function consistent in the PET scan as what you saw in the 

20 MRI? 

21 A Yes. 

22 Q And so again you don't know if those things do 

23 impair the way in which Mr. Ray is able to get along in day 

24 to day life but if they impair him, it is possible that they 

25 don't impair to keep him from functioning.  It is likely 
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 1 that they don't impair him to keep him from functioning; is 

 2 that correct? 

 3 A Well, I would be surprised if they don't.  I think 

 4 maybe that's the best way of putting it. 

 5 Q But again you do have to look at alternate sources 

 6 of information in order to draw a conclusion like that?  You 

 7 can't draw it just from the pictures; right? 

 8 A Yes.  I think it is important that -- remember 

 9 that triangle I showed at the beginning, you need to 

10 establish each corner separately and put it together.   

11 Q Along this line, is it correct there has been some 

12 discussion of conforming your behavior to societal norms, 

13 does that mean following the law? 

14 A Including, yes. 

15 Q But we have a lot of people who are in -- who have 

16 committed crimes in this country who have fully developed 

17 brains and who may or may not have any kind of brain damage; 

18 right? 

19 A I would assume so, yes. 

20 Q So those people don't follow the law but they have 

21 a normal brain it is not just that if you have an abnormal 

22 brain, you won't follow the law or some excuse or some 

23 explanation for not -- or justification for not following 

24 the law; is that correct? 

25 A Yes, I mean, if I am being scanned quite regularly 
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 1 just to try different procedures. 

 2 MR. ROOT:  Again, Judge, I would object to the 

 3 term excuse.  We are not using any excuse here. 

 4 THE COURT:  Understood. 

 5 Q    (By Ms. Warren) That's why I was searching 

 6 for another word, Judge.  Go ahead.  You are being 

 7 scanned quite regularly? 

 8 A And I mean, other than effects of aging that I am 

 9 always sad to see in my brain, I have the normal brain.  So 

10 if I were to disobey the law, I probably deserve the 

11 harshest punishment available. 

12 Q So what you are saying what we should do before 

13 sentencing any criminal in this country is take a look at 

14 their brain and see if they deserve it? 

15 A Well, I think you have to be reasonable about it.  

16 And that's why I think it is also important first to do a 

17 neuropsychological evaluation to see if there is any 

18 indication that there is brain damage. 

19 Q The other parts of the executive function that we 

20 are looking at though or that neuropsychologists look at is 

21 the ability to make decisions that are logically based on 

22 the information the person has whether or not they are 

23 illegal; right? 

24 A Yes. 

25 Q So, for example, you know a person thinks, boy, I 
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 1 would really like a really nice car so I will go into the 

 2 dealership and I am going to lie on a loan application and 

 3 then I will be able to get that car.  That's logical 

 4 progression of events, even though it is poor judgment; 

 5 correct? 

 6 A Yes. 

 7 Q I want to talk to you.  Are you aware that Mr. Ray 

 8 recently reported having no long-term memory problems and no 

 9 short-term memory problems?  Are you aware of that? 

10 A No. 

11 Q You said that you saw some deficits in his ability 

12 in his memory ability, memory parts of his brain? 

13 A Right. 

14 Q Are you aware that he was able to do some 

15 relatively simple but still logical analysis sort of what is 

16 the next thing in this sequence, for example? 

17 A Right, that's not surprising. 

18 Q It is surprising or not surprising? 

19 A No. 

20 Q So he does have the ability to sort of look at the 

21 world and determine logically what might happen from certain 

22 things? 

23 A Yes, although regarding memory, people with memory 

24 deficits are notoriously denying that they have memory 

25 problems.  You have people with epilepsy.  There is one 
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 1 phenomenon that you will walk into the room and they will 

 2 greet you like a long lost relative just to be safe because 

 3 they realize that they are terrible at recognizing people 

 4 and they had been embarrassed in the past that the good 

 5 friend showed up and they said who are you.  So they err on 

 6 the side of it is called the hi'yall phenomenon.  

 7           (Reporter asked for spelling.) 

 8 A Hi'yall, h-i-y-a-l-l. 

 9 Q That is a word that I believe most of -- but 

10 that's not something that you saw in the scans of Mr. Ray's 

11 brain, that phenomenon? 

12 A No. 

13 Q Okay.  I want to talk to you about some behaviors 

14 and ask you some questions about them and these are just 

15 sort of hypothetical situations.  Assume that an individual 

16 is charged with and put on probation for a drug offense, 

17 possession of an illegal substance.  And so as part of their 

18 probation, they are required to regularly submit to UAs to 

19 make sure that they are not using drugs.   

20 And assume that this person had smoked marijuana before 

21 being put on probation and stopped smoking marijuana so that 

22 he would not have a positive UA and would not be revoked on 

23 his probation because of that.  Is it correct that that 

24 described a person who is able to assess cause and affect, 

25 able to modify his behavior in order to gain a benefit for 
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 1 himself is self-aware, things like that? 

 2 A Yes. 

 3 Q Now if that individual continues to sell drugs 

 4 while on probation, but takes steps to ensure or to try and 

 5 ensure that he won't get caught, that might be a poor 

 6 decision but that doesn't mean that his executive function 

 7 is disabled not functioning? 

 8 A That in itself doesn't. 

 9 Q And I recognize these questions all are you know 

10 in and of itself and I think you have said that we do have 

11 to look at the broader picture.  But it would take quite 

12 some time to do them as a group that way.  Assume that the 

13 person is able to deal with suppliers of products, to deal 

14 with individuals who are selling product for him, he makes 

15 sure that he was sort of in the innocuous setting of a 

16 barbershop.  He stops permitting hand-to-hand drug deals to 

17 be done right behind the barbershop because that attracts 

18 attention of law enforcement.   

19 He is able to get people twice his age to follow his 

20 orders.  He is able to keep track of his money.  Is it 

21 correct that a person who is able to do that if he does have 

22 a deficit in his brain functioning, those deficits are not 

23 large enough to impact his ability to function in that way? 

24 A Yeah. 

25 Q Did you know that Mr. Ray plays chess? 
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 1 A I heard it.  I am not sure I remember where I 

 2 heard it. 

 3 Q Did you know that he won an award when he was 

 4 younger, he beat the 7th and 8th graders in his school?  

 5 Even though he was younger than them, he was a good chess 

 6 player, better chess player than -- 

 7 A I didn't know that. 

 8 Q Obviously to play chess you need to be -- not 

 9 impulsive but to play chess, well, you need to not be 

10 impulsive; is that correct? 

11 A It depends on the level that you play, sometimes 

12 risk-taking and doing the unexpected can be an advantage. 

13 Q Sure.  But it is a calculated unexpected move as 

14 opposed to just a reaction to what the board might look like 

15 at that moment; right?   

16 A It could be really age 8 to 9 is -- I mean, there 

17 are some prodigies.  But by in large age 8, 9 is if you know 

18 the moves. 

19 Q But would you agree with me that playing chess is 

20 sort of an example of being able to plan ahead, you have to 

21 plan a few moves ahead, being able to consider cause and 

22 affect and what logically follows from another action, 

23 things like that? 

24 A Yes. 

25 Q So if a person has deficits in their brain that do 
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 1 affect those areas of the brain that govern that type of 

 2 behavior, you could say from observations of their behavior 

 3 that those deficits are not large enough to impact his day 

 4 to day living in that regard; correct? 

 5 A Well, I don't know.  There isn't really that much 

 6 work about chess playing and parts of your brain that are 

 7 involved.  There are a few studies that suggested that real 

 8 good chess players use more of a visual, spatial strategy 

 9 than the sequential strategy but how chess playing relates 

10 to real life is really -- 

11 Q Unknown? 

12 A There could be work in it than I know of. 

13 Q That's okay.  Assume that you have an individual 

14 who has committed a crime and consistent with most people 

15 who commit crimes, he doesn't want to have to suffer the 

16 consequences of having committed that crime.  Doesn't want 

17 to have to be held accountable and quite possibly go to 

18 prison.   

19 So this individual reviews the police reports from his 

20 case and is able to gather the information from those police 

21 reports to identify the two witnesses who would be the most 

22 damaging against him.  The two witnesses who could say that 

23 person sitting at counsel table is the person who committed 

24 this crime.  That is not conduct that's consistent with 

25 significant deficits in brain functioning; is it? 
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 1 A It is hard for me to comment. 

 2 Q I will take it a step further.  Assume that this 

 3 same person in order to try and get away with a crime 

 4 decides maybe he will bribe the witnesses.  He will pay them 

 5 off so that way they won't come to court.   

 6 Now I think everyone in this room would agree that that 

 7 is not morally acceptable behavior to bribe witnesses but 

 8 that's not crazy, irrational thinking; correct? 

 9 A Depends on how it is done and the context.  I 

10 mean, the context is probably the most important. 

11 Q But the idea of -- 

12 A The idea of bribing somebody, you know, it is an 

13 idea that could occur. 

14 Q It is not, you know, saying -- 

15 A That in itself would not indicate brain damage. 

16 Q Now assume that in this same scenario one of the 

17 witnesses tells the individual I am not coming to court, 

18 doesn't even have to pay him any money.  This person says I 

19 am not going to do this.  So the individual stops being 

20 concerned about getting rid of that witness.  That makes 

21 sense; correct? 

22 A Yes. 

23 Q It is a logical process of thinking, even though 

24 it may be morally unacceptable; correct? 

25 A Correct. 
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 1 Q Now with respect to the second witness assume the 

 2 efforts at bribery are unsuccessful and so the individual 

 3 decides, you know what, I am going to scare that person into 

 4 not coming to court.  Offering money didn't work.  Now I am 

 5 going to try and scare that person, that again is sort of a 

 6 logical progression of thought; correct? 

 7 A (Witness nodded.) 

 8 Q You are nodding.   

 9 A Yes, yes, it is illegal. 

10 Q Correct.  It is morally -- it is not -- morally it 

11 does not comport with our moral standards.  But as far as 

12 other parts of the executive functioning, their functioning 

13 is okay; right, just fine? 

14 A I am not so sure but I agree that in itself that 

15 does not indicate brain damage. 

16 Q Now assume that the witness won't talk to this 

17 individual who is trying to keep him from coming to court, 

18 so the individual takes the time to learn where the witness 

19 lives, what kind of car the witness drives, where he hangs 

20 out.  He does sort of recognizance on the daily activities 

21 of the witness and where he can be found.  Would you agree 

22 that that is not impulsive behavior? 

23 A No, I mean, you see that in compulsive gamblers.  

24 They have to hide their gambling from the family.  They have 

25 to plan their trip to the casino.  They sometimes go through 
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 1 elaborate schemes to do that and still not -- it is still 

 2 not a well-reasoned plan. 

 3 Q Well, it is a bad idea and it is not consistent 

 4 with our moral code in this country but it is not crazy kind 

 5 of thinking, you know, he won't talk to him so I will see if 

 6 I can find him? 

 7 A I believe if just doing that does not mean brain 

 8 damage. 

 9 Q It also doesn't demonstrate like an inability to 

10 delay gratification.  That person has the ability to delay 

11 gratification when the witness says I am not going to talk 

12 to you.  They don't immediately bonk him on the head.  They 

13 go about this plan to try to find out where he is? 

14 A Yes. 

15 Q And delaying gratification, the ability to delay 

16 gratification is part of the front part of the brain; 

17 correct? 

18 A Yes. 

19 Q Now assume that the threats do not work, the 

20 individual who is charged with this crime has every reason 

21 to still believe that the witness is going to come to court, 

22 is going to testify against him so he takes matters into his 

23 own hands at that point.  He knows where the witness lives.  

24 He knows what kind of a car he drives and he sends his 

25 co-conspirator out to murder this witness.  And they do 
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 1 that, meaning while this individual concocts an alibi for 

 2 himself for the time of the murder in an effort again to 

 3 ensure that he won't be charged with or held accountable or 

 4 punished for murdering these witnesses.  He recognizes that 

 5 he would be the obvious suspect.   

 6 And if an individual does that, that's inconsistent 

 7 with brain damage; correct? 

 8 A It is not inconsistent.  I mean, the fact that if 

 9 he were the obvious suspect, you know, a rational individual 

10 who would not consider playing like that. 

11 Q Well, it does not comport with moral standards but 

12 it is not, you know, saying I am going to be the obvious 

13 suspect.  I want this witness not to come to court and I 

14 want that strongly enough that I am going to send someone 

15 out to kill him.  But I am going to make sure that I am 

16 protected from being held accountable for that by concocting 

17 an alibi, creating an alibi; correct? 

18 A It is not impulsive.  I think it is a bad decision 

19 and that does not take into consideration the law, the 

20 morals, ethics.  So I would start wondering about someone 

21 like that. 

22 Q You have said that most all of these behaviors are 

23 alone not consistent with brain damage.  And again you have 

24 to look at the way that the person functions? 

25 MR. ROOT:  Judge, he never said they were 
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 1 inconsistent with brain damage.  He said they could be or I 

 2 object to the misstatement of the evidence. 

 3 THE COURT:  All right.  Well, with that, the 

 4 doctor can take care of that if that's an inconsistent. 

 5 Q    (By Ms. Warren) Any number of these things 

 6 taken alone that is not an indication of brain 

 7 damage? 

 8 A Exactly, that's exactly right.  That's what I 

 9 said. 

10 MS. WARREN:  Judge, I know it is almost 12:30.  I 

11 have one or two minutes. 

12 MR. ROOT:  I have at most 10 minutes of redirect. 

13 THE COURT:  No, we are stopping at 12:30.  There 

14 is no time beyond 12:30. 

15 Q    (By Ms. Warren) Dr. Gur, well, again you 

16 have to look at how the person functions, to what 

17 their brain may look like to know whether or not 

18 brain damage is affecting their behavior; correct? 

19 A Yes. 

20 MR. ROOT:  Could I have five minutes, Judge? 

21 THE COURT:  No, I'm sorry. 

22 MR. ROOT:  Judge, this witness is from out -- 

23 THE COURT:  No, the jury wants to leave at 12:30.  

24 The jury is leaving at 12:30.  We will take care of him on 

25 Monday. 
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 1 MR. ROOT:  He can't be here on Monday.  Can we ask 

 2 the jury if we could have a minute? 

 3 THE COURT:  It is my understanding the jury wants 

 4 to leave at 12:30 because they have certain commitments.  I 

 5 will let the jury leave at 12:30.  We will deal with how we 

 6 talk to Dr. Gur on Monday.   

 7 Ladies and gentlemen, we will take the weekend 

 8 recess.  Let me remind you of your responsibilities.  Please 

 9 don't discuss the case with anyone.  Someone tries to 

10 discuss the case with you, please tell me about it.  Do not 

11 read, view or listen to any media reports, no access to any 

12 media reports about this case.  Please do not seek any 

13 information regarding the evidence and the law other than 

14 what is given to you throughout the course of the trial in.   

15 And finally, do not form or express any opinion 

16 about this matter until it is submitted to you for 

17 deliberation and verdict.  By the way, don't do all the 

18 things under tab 8 via blog and all those other things.  

19 Don't forget to take your notebooks and we will see you 

20 Monday morning at 8:30.  Jury is excused. 

21           (The following proceedings were had out of the 

22 presence of the jury:) 

23 THE COURT:  Please be seated.  Let me start with 

24 were you done with cross-examination so we know what 

25 schedule we are dealing with? 
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 1 MS. WARREN:  Not entirely.  I misspoke when I said 

 2 I needed one or two minutes.  I think I probably need 10.   

 3 THE COURT:  Sir, how long do you need for 

 4 redirect? 

 5 MR. ROOT:  Well, Judge, I thought -- well, I was 

 6 going to limit it to 5 or 10 but I don't know how much I 

 7 will need now.  Certainly less than an half an hour. 

 8 THE COURT:  So we will consider that lawyer time.  

 9 We will say 30 minutes.  I am asking this information for 

10 the doctor.  Understand that's on redirect and then a 

11 projection if he does 30 minutes on redirect? 

12 MS. WARREN:  I don't know.  Maximum of 10, if 

13 anything. 

14 THE COURT:  Let's say 15 since that's lawyer time 

15 also. 

16 MS. WARREN:  Okay. 

17 THE COURT:  Jury questions, that's right.  Doctor, 

18 in our state we allow the jurors to ask questions and at the 

19 moment given my projection time of 55 minutes here --  

20 MR. ROOT:  I am overestimating mine but to be 

21 safe. 

22 THE COURT:  I think we can probably complete your 

23 questioning by phone for an hour on Monday.  You are 

24 returning home to Pennsylvania, I presume? 

25 THE WITNESS:  Yes. 
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 1 THE COURT:  And so what I would ask you to do is 

 2 tell Mr. Root what time would work well for you. 

 3 MR. ROOT:  Can we do something on Monday?  Is that 

 4 a possibility?  I don't know even know, Judge. 

 5 THE COURT:  What I am trying to figure out, I am 

 6 sure he has a schedule he has to deal with so he has to 

 7 squeeze us in on Monday. 

 8 MR. ROOT:  I want to know, he may be on an 

 9 airplane.  I am trying to find out from the witness. 

10 THE COURT:  Good point. 

11 THE WITNESS:  My daughter is graduating medical 

12 school on Monday. 

13 THE COURT:  Congratulations. 

14 THE WITNESS:  So we are having a family 

15 celebration but I think the morning would be doable. 

16 MS. WARREN:  We are a couple hours behind in the 

17 morning here. 

18 THE COURT:  You are two hours in front of us.  

19 Since that's a big event, can we push the doctor to Tuesday? 

20 MR. ROOT:  We can do it Tuesday morning. 

21 MS. WARREN:  I don't object to interrupting his 

22 testimony.  That's no problem. 

23 THE COURT:  Tuesday easier, sir? 

24 THE WITNESS:  Yes.   

25 THE COURT:  You can enjoy that grand day. 
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 1 THE WITNESS:  Yes. 

 2 THE COURT:  Let me see.  We start at 8:30 with the 

 3 jury which is 10:30 in Pennsylvania.  And so the question is 

 4 what is the easiest for you.  You can check your schedule 

 5 and whatever works, tell Mr. Root on Monday. 

 6 MR. ROOT:  Whatever, we will work it in, Judge. 

 7 THE COURT:  Then we will expect to hear from you.  

 8 Mr. Root will have your phone number and we will call you 

 9 and everyone will be able to hear you from the courtroom. 

10 THE WITNESS:  Good. 

11 THE COURT:  Your patience is appreciated.  You are 

12 excused. 

13 THE WITNESS:  Thank you. 

14 THE COURT:  Anything else from the day? 

15 MS. WARREN:  No. 

16 THE COURT:  I had word from the jury they wanted 

17 to leave at 12:30, by way of Mr. Benjamin, and they said 

18 they were somewhat emphatic so I didn't want to cross that 

19 line. 

20 MS. WARREN:  Judge, the only thing we need to make 

21 the slides a Court exhibit for the record, print the copy of 

22 them or something. 

23 THE COURT:  For the Court, for the record. 

24 MR. ROOT:  I can print that out.  I don't have it 

25 right this moment.  I have the slide show, Judge. 
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 1 THE COURT:  That will be fine.  We will just make 

 2 that a Court exhibit.  If there is nothing else, thank you 

 3 for your hard work.  We will see you Monday morning at 8:30.  

 4 We are in recess. 

 5           (Whereupon, the proceedings in this matter are 

 6 concluded.) 
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