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On behalf of the organizing committee and Indiana University, welcome to the Fifteenth 
International Congress on Event-Related Potentials of the Brain (EPIC XV).   The EPIC 
conferences are self-organizing gatherings of scientists which have been meeting for four 
decades.  The conference program reflects the tremendous range of problems and processes 
addressed by ERP measures of cognitive and brain function.  This meeting features thirteen 
symposia and over 80 poster presentations.  The scientific program also includes keynote 
addresses by Michael D. Rugg, Danielle Dick, and Joel Snyder, recipient of the Samuel Sutton 
Award. 
 
Indiana University has provided both organizational and funding support for the meeting.  We 
hope you will take time during your visit to Indiana University and Bloomington to enjoy the 
museums, music and theater performances, international culinary fare and the University 
campus.  The University campus is a blend of traditional and modern architecture set in a park-
like environment. 
 
This meeting represents the contributions of many people and institutions.  We are very grateful 
for the financial support of our sponsors and exhibitors.  The scientific program represents the 
efforts of many presenters and organizers.  Judy Warner, Melissa Kocias and the staff of the IU 
Conferences Office were invaluable in planning and organization of this meeting. The Program 
Book was edited by Jenifer Vohs. 
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EPIC MEETINGS: 1969 to 2009 
 
EPIC I     Liège, Belgium, 1969. Chairs: J. Dargent and M. Dongier 
 
EPIC II     Vancouver, Canada, 1971.  Chairs: W. Cheyne McCallum and John 

    R. Knott.  
 
EPIC III      Bristol, England, 1973. Chairs: W. Cheyne McCallum and John R.  
     Knott. 
 
EPIC IV     Hendersonville, North Carolina, 1976. Chair: David Otto. 
 
EPIC V     Ulm, Germany, 1979. Chairs: Hans Kornhuber and Lüder Deecke. 
 
EPIC VI     Lake Forest, Illinois, 1981. Chairs: Rathe Karrer, Jerome Cohen and  
     Patricia Tueting. 
 
EPIC VII     Florence, Italy, 1983. Chairs: W. C. McCallum, R. Zappoli, and F.  
     Denoth. 
  
EPIC VIII     Stanford, CA, 1986. Chairs: John W. Rohrbaugh, Ray Johnson Jr., 

    Raja Parasuraman 
 
EPIC IX     Noordwijk, The Netherlands, 1989. Chair: Albert Kok with K Brunia,  
     M. Verbaten, C. Brunia, G. Mulder, A. Gaillard 
 
EPIC X     Eger, Hungary, 1992.  Chair: George Karmos. 
 
EPIC XI     Okinawa, Japan, 1995, Chairs: Chikara Ogura, Yoshihiro Koga and  
     Minoru Shimokochi 
 
EPIC XII     Cambridge, MA, 1998. Chair: Robert W. McCarley 
 
EPIC XIII     Paris, France, 2001.  Chairs: Bernard Renault and Marie-Hélène  
     Giard 
 
EPIC XIV    Leipzig, Germany, 2004. Organizers: Angela D. Friederici, Thomas  
     Gruber, Thomas Gunter, Christoph Herrmann, Thomas Jacobsen,  
     Jörg Jescheniak, Matthias Müller, Erich Schröger, Andreas Widmann 
 
EPIC XV     Bloomington, Indiana, 2009.  Chair: Brian O=Donnell with William  
                   Hetrick, Thomas Busey and Aina Puce 
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G E N E R A L    I N F O R M A T I O N 
 
Emergency Information 
 

 For quick response 24 hrs a day, report any accident or emergency   
       to the IMU hotel lobby front desk 

 If you have access to a telephone, call 911 

 Emergency medical care is available at: 
 - Promptcare East.   
  326 S. Woodcrest Dr 
  812.353.6888 
  8:00am ï 8:00pm  
  Monday ï Sunday 
 - Bloomington Hospital 
  601 West 2nd Street 
  Emergency Room:  812.353.9515 
  Open 24 hours Monday ï Sunday 

 
 
 

Solarium 

 

Alumni Hall 

Georgian  

Room 
Whittenberger  

Auditorium 

X 

X X X 

Indiana Memorial Union 1st Floor 
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Internet/Email Access 
 
In order to access the Internet you must log in using a temporary visitorôs 
username and password.  If you are an IMU hotel guest, the front desk staff will 
issue a username and password.  If you are not staying in the IMU hotel, you may 
obtain a username and password at the conference registration desk.  Usernames 
and passwords are case sensitive.  Please log in by duplicating exactly the 
access information provided. 
 
If you did not bring your own laptop, there are computer terminals are available in 2 
locations on the Mezzanine level of the IMU: 
 - Outside of Poplar & Redbud Meeting Rooms 
 - Outside ñthe Commonsò eating area 
 
 

Configuring your computer 

Before you use your Network Access account to access the Internet, you need the 
following: 

 An 802.11b or 802.11g wireless network card. Some laptops may already have a 
wireless card built in. Others will have PC card slots in which you can insert a 
wireless PC card. These PC cards are available for purchase online and at most 
electronic retail stores, including IUB's Computer Connection.  

 You'll need to log into the network. Launch a web browser; you will see a window 
labeled Web Site Certified by an Unknown Authority. You may safely accept the 
certificate by clicking OK in this window. Then you will be automatically taken to a 
web page where you can log in to access the network. In the "IU Guest Login" box, 
enter your Network Access account username and password. Follow the 
instructions on the page that appears. After you have signed on, you will have 
access to the network for eight hours. If you need continued access, you will need 
to log in again after the eight hours are up.  

Note: Usernames and passwords are case sensitive, which means you must use the 
correct uppercase or lowercase characters. Also, be aware that users of Network Access 
accounts do not need to use VPN or register their MAC address. 

 

 

 

http://kb.iu.edu/data/ahtn.html
http://www.iubookstore.com/computer.asp
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General Information 

 
Date: April 22 to 25, 2009 
 
Venue: Indiana Memorial Union 

Indiana University 
Bloomington, Indiana 47401 

 
Phone: 812 855-4377 (Alumni Hall) 
 
e-mail: epicxv@indiana.edu 
 
website: http://www.epicxv.indiana.edu/home.html 
 
Registration and 
Information Desk 
Alumni Hall 

Wednesday, April 22: 
5:30 to 8:30 PM 

 
Thursday, April 23: 
7:30 AM to 6 PM 

 
Friday, April 24: 
7:30 AM to 4:30 PM 

 
Saturday, April 25: 
7:30 to 8:30 AM 

 
Name Badges All conference participants must wear their name badges at all 

Conference functions 
 
Official Language English 
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SPECIAL THANKS TO OUR SPONSORS 
 

GOLD   
($2500  TO $3000)  

 

The Indiana University Bloomington College of Arts and 
Sciences 

www.indian.edu.~college  
 

The Indiana Clinical and Translational Sciences Institute  
www.indianactsi.org  

 

Department of Psychological and Brain Sciences, Indiana 
University Bloomington 

psych.indiana .edu  
 

Indiana University Clinical Science Training Grant 
NIH T32 - MH17146  

 

SILVER  
($ 1500 )  

 

Brain Products  
www.brainproducts.com  

 

Cortech Solutions, Inc. 
www.cortechsolutions.com  

 

BRONZE   
($ 450  TO $ 750 )  

 

The Indiana University Office of the Provost 
www.iub.edu/provost  

 

NeuroScan 
www.compumedicsusa.com   

 

 

 

 

http://www.indianactsi.org/
http://www.cortechsolutions.com/
http://www.compumedicsusa.com/
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EXHIBITORS 
 
 

Brain Products GmbH 
Solutions for Neurophysiological Research 

Zeppelinstrasse 7 

D-82205 GILCHING (Munich) 

Germany 

Phone: +49 (0) 8105 733 84-29 

Fax:   +49 (0) 8105 733 84-33 

Web: www.brainproducts.com 

 

 

Cortech Solutions, Inc. 
1409 Audubon Blvd, Suite B1 

Wilmington, NC 28403 USA 

Tel: 910-362-1143 ext 202 

Cell: 910-431-2811 

Fax: 910-362-1147 

E-mail: lsmith@cortechsolutions.com 

Web: www.cortechsolutions.com 

 

 

Electrical Geodesics, Inc. 
1600 Millrace Dr, Suite 307 

Eugene, OR - 97403 

Phone - 541.687.7962 

Fax - 541.687.7963 

Web - www.egi.com 

Email - vsheth@egi.com 

 

 

Indiana Clinical and Translational Sciences Institute 
National Institutes of Health Center 

Accelerating Clinical and Translational Research 

Indiana University/Purdue University/University of Notre Dame 

Web: https://www.indianactsi.org/ 

 

 

EASYCAP: EEG Recording Caps and Related Products 
Falk Minow (CEO) 

Steingrabenstrasse 14 

DE-82211 Herrsching-Breitbrunn 

Germany 

Fon: +49 (0)8152 / 3722-24 

Fax: +49 (0)8152 / 3722-29 

Email: info_at_easycap.de 

 

 

http://www.cortechsolutions.com/
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International Congress on Event - Related 

Po tentials of the Brain   

15 TH
 MEETING  

BLOOMINGTON ,  I N  
 

PROGRAM  OVERVIEW  
 

WEDNESDAY:  APRIL  22,  2009  
 
6:30pm-8:30pm      Opening Reception / Poster Session 1 /  
                                 Exhibitors Open 
                                (hor dôoevres and non-alcoholic beverages will  
                                 be served; Cash bar available) 
                                       Alumni Hall & Solarium 

   

 
THURSDAY:  APRIL  23,  2009  

 
7:30am-8:15am         Continental Breakfast 
                                           Alumni Hall  
 
8:10pm-8:30am         Welcome and Program Overview 
                                                   Brian F. OôDonnell 

Bennett I. Bertenthal 
                                        
                                           Whittenberger Auditorium 

 
 
8:30am-10:00am       Symposium 1:  Scott Makeig & Arnaud Delorme, Chairs ï  
                                  Blind EEG Source Signal Averaging 
                                     
                                          Whittenberger Auditorium 

 
 
10:00am-10:30am     Coffee Break 
                                          Alumni Hall  
 
10:30am-11:30am     Keynote Address:  Michael D. Rugg - Episodic Memory  
                                   Retrieval: What we have learned from ERPs? 
                                        
                                         Whittenberger Auditorium 
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11:30am-1:00pm       Lunch: On your own 
 
 
1:00pm-2:30pm         Symposium 2:  Steven J. Luck & Emily S. Kappenman,   
                                   Chairs ï Lateralized Readiness Potential 
 
                                           Whittenberger Auditorium 

 
 
2:30pm-3:00pm         Coffee Break 
                                          Alumni Hall  
 
3:00pm-4:15pm         Symposium 3:  Daniel C. Javitt, Chair ï Early Sensory  
                                   Processing in  Schizophrenia 
 
                                           Whittenberger Auditorium 

 
 
4:30pm-6:00pm         Symposium 4:  Brigitte S. Rockstroh, Chair ï Exploiting  

              Magnetoencephalography in Clinical Psychology  
 
                                           Whittenberger Auditorium 

 
 

 

FRIDAY:  APRIL  24,  2009  
 
7:30am-8:30am         Continental Breakfast 
                                          Alumni Hall  
 
8:30am-10:00am       Symposium 5:  Peter Lang, Chair ï Visual Perception and  
                                   Emotional Processing 
                                     
                                         Whittenberger Auditorium 

 
 
10:00am                    Coffee Break 
                                         Alumni Hall  
 
10:30am-11:30am     Sutton Award Lecture: Joel Snyder - Neural correlates of  
                                   immediate prior visual experience. 
 
                                         Whittenberger Auditorium 
 
11:30am-1:00pm       Lunch: On your own 
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1:00pm-2:30pm         Symposium 6:  Scott R. Sponheim, Chair ï Beyond  
                                   Wavelets: Uniform Description of time and frequency in  
                                  characterizing aberrant functional synchrony in  
                                  psychopathology. 
 
                                         Whittenberger Auditorium 

 
                                    
                                   Symposium 7: Joseph Dien, Chair ï Lateralized Mechanisms  
                                   of Thought and Language 
 
                                         Georgian Room  

  
 
2:30pm-3:00pm         Coffee Break:   Sponsored by NeuroScan 
                                          Alumni Hall & Solarium 
 

3:00pm-4:30pm         Symposium 8: Dean F. Salisbury D & Debra Titone, Chairs ï  
                                   Neurophysiology of Thought Disorder in Schizophrenia  
 
                                         Georgian Room  

 
 
                                   Symposium 9: Jürgen Kayser &  Craig E. Tenke, Chairs ï 
                                   Merits of Surface Laplacean 
 
                                         Whittenberger Auditorium 

 
 
7:00pm-10:00pm        Reception at IU Art Museum 
                                    (Heavy hor dôoeuvres and non-alcoholic  
                                    beverages will be served; Cash bar available; 
                                    Live Music) 
 
 

 
SATURDAY:  APRIL  25,  2009  

 
7:30am-8:30am         Continental Breakfast 
                                          Alumni Hall 
 
8:30am-10:00am       Symposium 10: Margaret Niznikiewicz, Chairï Semantic  
                                   Abnormalities in Schizophrenia 
 
                                         Georgian Room  
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8:30am-10:00am       Symposium 11: Joel Snyder, Chair ï Making Sense of 
                                  Sound: Multiple Perspectives on Auditory Scene                       
                                  Analysis 
 
                                         Whittenberger Auditorium 

  
 
10:00am                     Coffee Break 
                                         Alumni Hall 
 
10:30am-11:30am     Keynote Address:  Danielle Dick - Identifying Genetic 
                                   Influences on Brain Function 
 
                                         Whittenberger Auditorium 

 
 
11:30am-1:00pm       Symposium 12: Robert W. McCarley, Chairï  
                                   Multimodal Imaging 
 
                                         Georgian Room  

 
 
                                   Symposium 13: Bruno Rossion, Chair ï Time-Course Face  
                                   Processing 
 
                                         Whittenberger Auditorium 

 
 
1:00pm-3:00pm         Closing Reception / Poster Session 2 / 
                                   Exhibitors Open 
                                     (lunch will be served) 
 
                                       Alumni Hall & Solarium 
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The Samuel Sutton Award for Early Distinguished Scientific 
Contribution to Human ERPs and Cognition  

Dr. Samuel Sutton discovered the P300 component of the event - related potential. After his 

untimely death in 1986, the Board of Directors of  the Samuel Sutton Award solicited monies 

to establish a fund that would perpetuate Samôs legacy. Initially the award was given for the 

best dissertation  using psychophysiological methods. The fund has also been used by the  

New York State Psychiatric Insti tute to pay speakers who were  invited to talk at the Samuel 

Sutton Psychophysiology and Psychopathology Colloquium. The members of the board  have  

established an award for early distinguished contribution to Psychophysiology. Since Sam's 

first love was ERPs  and their relationship  to cognition, and one of his favorite meetings was 

the International EPIC series, the members thought it would be most appropriate to give the 

award every three years at this meeting. The board hope s that this award will serve to 

pr eserve Sam's legacy for young investigators establishing themselves in the field.  

Congratulations to the winner of the Sixth Samuel Sutton Award!  
 

Dr. Joel Snyder  
University of Nevada  
 

ñNeural correlates of 

immediate prior visual 
experience ò 
 

Award Commi ttee:  David Friedman, Ph.D., Gerard Bruder, Ph.D.  
                                 Walter Ritter, Ph.D.  

 
Past Award Recipients  

 

First Samuel Sutton Award  
Hungary, 1992  

Awarded to Dr. Marty Woldorff  
Duke University  
 
Second Samuel Sutton Award  
Japan, 1995  

Awarded to Dr. Istvan Winkler  
Hungarian Academy of Sciences  

 
 

 
 
 

Third Samuel Sutton Award  
Boston, 1998  
Awarded to Dr. Martin Heil  

The University of Hull  
 

Fourth Samuel Sutton Award  
Paris, 2001  
Awarded to Dr. Charan Ranganath  

University of California at B erkeley  
 

Fifth Samuel Sutton Award  
Leipzig, Germany, 2004  
Awarded to Dr. Bruno Rossion  

Universite Catholique de Louvain  
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W EDNESDAY ,  APRIL 22 ND  
POSTER SESSION 1   

(A LUMNI HALL /  SOLARIUM )  

RECEPTION WITH CASH BAR  

6 :3 0 PM - 8 :3 0 PM  

 

1. 47619: Event-related potential analysis of the arithmetic-operation effect in mental 

arithmetic 

 

Esau Muluh, Christopher L. Vaughan, Lester R. John 

 

Cape Penninsula University of Technology 

 

We hypothesized that the following event-related potential (ERP) components: P100, P200, 

P300, N300 and the slow wave complex are modulated by the arithmetic-operation effect 

(AOE) during mental arithmetic processing (MAP). Methods: Fourteen normal human 

subjects performed mental addition, division, multiplication and subtraction operations. 

Spatiotemporal differences between these operations were studied by way of comparing 

P100, P200, P300, N300, positive and negative slow wave components at standard electrode 

locations and at retained electrode array from a 128 electrode net. Results: The AOE was 

observed as early as 100 ms post-question presentation. The above ERP components were 

modulated by the AOE being very pronounced in large size problems and in low frequency-

band ERP components. Conclusions: The results suggest that ERP components are indeed 

modulated by the arithmetic-operation effect during mental arithmetic processing and this 

modulation is more in large size problems and low frequency-band ERP components than in 

small size problems and high frequency-band ERP components. 

 
2. 47819: Comparing morphological to phonological relatedness in lexical access: an ERP 

study of Brazilian Portuguese word pairs 

 

Aline A. Gesualdi, Miriam Lemle, Aniela I. França, Maurício Cagy, Antonio F. Infantosi 

 

Federal Center for Technological Education of Rio de Janeiro 

 

Lexical activation is known to relate to cortical negativities that peak around 400ms. What 

factors can delay or facilitate activation? This is a crossmodal priming study in Brazilian 

Portuguese assessed by extraction of event-related brain potentials (ERPs). Sixty prime-

target pairs bearing phonologically similar onsets (batata-barata /ópotatoô-ócockroachô) were 

compared with 60 pairs which hold a morphological relationship (centro-centralização/ 

ócenterô-ócentralizationô). Each of the two groups was subdivided into three series of 20 

words pairs of increasing lengths. The EEG signal was recorded continuously during the 

whole experimental session and digitized on-line with a sampling frequency of 400 Hz in a 

12-bit A/D resolution. The experimental trials were stored along with condition codes for 

off-line averaging and data analysis. ERPs related to prime and target were calculated for all 
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subjects at each derivation. ERP signals were separated into the six series. Multi-channel 

data analysis was performed within Matlab (v.7.3) and EEGLAB (v.6.01b). ERPs were low-

pass filtered in EEGLAB (FIR 150) within a cut-off frequency of 8 Hz. ERPsô minimum 

values were automatically calculated. Wilcoxon test, with alpha < 0.05, was used to 

compare each prime-target pair. The findings were that, as to the pairs with phonological 

similarity, access to small targets is significantly faster than access to large ones. 

Contrastingly, in the morphological series, differences in length did not result in different 

ERP latencies. Moreover, the morphological series was significantly faster than the 

phonological one. Thus, rather than phonology, morphological relatedness between prime 

and target seems to be an acceleration factor for target recognition. 

 
3. 47829: ERP-driven analysis of simultaneously acquired fMRI data in a visual detection 

task 

 

Nikolay Novitskiy, Jennifer Ramautar, Katrien Vanderperren, Peter Stiers, Bart Vanrumste, 

Stefan Sunaert, Sabine Van Huffel, Johan Wagemans 

 

Katolieke Universiteit Leuven 

 

fMRI imaging provides excellent space resolution, but its temporal resolution is not 

sufficient for perception studies. Additional time information can be obtained from ERP 

recordings. We combined EEG and fMRI data by using single-epoch ERP amplitude as 

regressor in fMRI analysis. EEG and fMRI were recorded simultaneously during a simple 

detection task. In an additional session EEG was recorded outside the scanner with the same 

task. The stimuli were peripheral segments of circular checkerboard (one per each quadrant 

of the visual field) and a full central checkerboard, which were presented randomly and 

equiprobably. EEG was recorded with MR-compatible electrodes and amplifiers (Brain 

Products, Germany) and preprocessed offline with template-based gradient artifact cleaning, 

PCA-based ballistocardiogram cleaning and ICA-based eye-artifact cleaning. Resulting 

ERPs from inside the scanner contained P1 and N1 components comparable with the ERP 

recorded with the same task outside the scanner. To compose a regressor for fMRI analysis, 

the ERP amplitude was measured in the P1 latency window at occipital electrodes in both 

hemispheres and the amplitude difference between right and left side electrodes in each 

epoch was calculated. fMRI activations obtained by correlation with this individual-epoch 

P1-amplitude regressor were comparable with activations obtained with information about 

stimulus type. We conclude that ERP amplitude data can be used in fMRI analysis to extract 

information about brain activity at particular latency after stimulus onset. The method is 

especially promising for the experiments with selective attention modulation. [Supported by 

Research Foundation ï Flanders and Research Council ï Leuven] 

 
4. 48897: Novelty detection in trauma survivors: Data from two samples 

 

Matthew O. Kimble, Kevin Fleming, Carole Bandy, Andrea Zambetti 

 

Middlebury College 
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INTRODUCTION: Psychological trauma occurs in approximately 50% of the American 

population during their lifetime. In a small percentage of those who experience trauma, 

chronic psychopathological responses such as posttraumatic stress disorder (PTSD) develop. 

Many trauma survivors, particularly those with PTSD, report ongoing difficulties with 

concentration and hypervigilance. This study used the novelty P300 task to index attention 

to both target stimuli as well as novel distractors. METHOD: Twenty seven military cadets, 

some with and some without trauma histories, underwent a novelty P300 protocol in which 

target tones (10%) were interspersed among a series of novel sounds (10%) and frequent 

tones (80%). All participants also filled out a series of psychometric instruments including 

the Beck Depression Inventory, the Dissociative Experiences Scale, and the Posttraumatic 

Stress Scale. RESULTS: Simultaneous multiple regressions indicated that both dissociation 

scores and trauma history uniquely predicted the amplitude of the novelty P300. In 

particular, those with trauma histories and dissociation showed smaller P300s to novel 

sounds. The interaction was nearly significant. There was no relationship with amplitude to 

the target tones. DISCUSSION: Those higher in dissociation may have effectively 

""screened out"" the novel stimuli. Alternatively, trauma history and dissociation may cause 

or reflect underlying dysfunction in hippocampal and frontal systemsðboth of which have 

been shown to selectively reduce novelty P300 amplitudes while leaving target P300ôs 

intactðthe exact pattern shown in this data. A replication study is currently underway in a 

sample of combat veterans and preliminary data from that sample will also be presented. 

 
5. 48977: Rapid processing of vocal emotion expressions as revealed by ERPs 

 

Silke Paulmann & Marc D. Pell 

 

McGill University 

 

There is accumulating evidence that emotional faces or words are affectively evaluated very 

early during processing. For instance, studies in which a visual prime is presented for only 

200 milliseconds have shown facilitation of targets that are affectively congruent rather than 

incongruent in valence with the prime. However, it is not clear whether these early priming 

effects revolve solely around the valence characteristics of visual emotional stimuli, or 

whether discrete emotion concepts and associated knowledge also contribute to these 

findings. Moreover, it remains to be specified whether similar priming effects occur in the 

auditory modality when listeners attend to emotional vocal expressions which have similar, 

short stimulus presentation times. To shed light on the time-course of early stages of vocal 

emotion processing, and to examine whether these processes are the same for different 

emotions, sentences spoken in an angry, fearful, and happy prosody were presented as 

primes in an ERP study using the facial affective decision task. In this task, participants 

were presented the initial 200 or 400 milliseconds of emotional pseudo-utterances, and then 

judged whether a subsequent target face represents an emotional expression or not. This 

approach allows priming effects to be investigated for each emotional category during 

implicit emotional prime/target processing. Preliminary ERP results suggest that the time-

course for early affective processing of vocal information differs notably for anger, fear, and 

happiness. Depending on their emotional characteristics, early evaluations of vocal cues 

lead to inhibition or facilitation at early stages of stimulus processing. 
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6. 49001: Strategic control over neural activity that precedes memory formation 

 

Matthias J. Gruber & Leun J. Otten 

 

University College London 

 

Laying down new information into long-term memory is thought to primarily rely on neural 

activity elicited by an event. Recently, it has been demonstrated that effective memory 

formation also relies on activity that immediately precedes an event. This suggests that it is 

necessary to prepare appropriately before information can be stored in memory. It is 

currently unknown what the functional role is of such pre-stimulus activity and whether it is 

under voluntary control. In the present study, we addressed whether neural activity 

preceding memory formation is affected by a personôs motivation to learn. Electrical brain 

activity was recorded while healthy adults memorized series of words. Each word was 

preceded by a cue, which indicated the monetary reward that would be received if the 

following word was remembered in a later recognition test. Words that were later 

recollected were preceded by a widespread, positive-going ERP modulation compared to 

words that were later forgotten. However, this only occurred when the incentive to 

memorize the word was high. Engaging neural activity that benefits the encoding of an 

upcoming event can thus be under voluntary control. This opens up new avenues to improve 

memory. The findings also highlight the benefit of a methodology with fine temporal 

resolution when studying long-term memory to dissociate neural processes that happen just 

befoe and just after an event.

 

7.  49133: Neuroplasticity-based training may normalise auditory gating in schizophrenia 

and improve verbal processing 

 

Brigitte S. Rockstroh, Tzvetan Popov, Todor Jordanov, Gregory A. Miller, Thomas Elbert, 

& Michael M. Merzenich 

 

University of Konstanz 

 

An unusually large response ratio in the auditory paired-click task (S2-evoked P50/S1-

evoked P50) is a common finding for schizophrenia patients. This measure allows 

examination of reduced sensory gating or otherwise dysfunctional organisation of the 

auditory/verbal system as factor contributing to psychopathology and cognitive dysfunction 

in schizophrenia. In the present magnetoencephalographic (MEG) paired-click design, 

sensory gating ratio (SGR) served to study effects of computer-based cognitive exercises 

(CE, Posit Science, SF), which emphasizes auditory discrimination and verbal memory, 

with the aim of improving signal-to-noise ratio of auditory/verbal processing in 

schizophrenia. Across 100 paired-click trials, M50 (MEG analogue of the EEG P50) was 

scored as peak amplitude of the magnetic field 40-80 ms post S-onset; SGR were 

determined in source space (activity of two best-fitting equivalent current dipoles, one in 

each hemisphere). In an ongoing study, to date 15 male patients (F20.0 ICD-diagnoses) 
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exhibited higher SGR than 17 age-matched healthy subjects (p = .01). SRG tended to 

decrease during the course of CE (20 sessions within 4 weeks) in 12 patients (p< .05; right 

hemisphere SGR declined from .59 to .39, p= .01; left hemisphere .62 to .47, p= .1). No 

such decrease was observed in a patient control group of (so far) 4 patients, who underwent 

a nonspecific cognitive training procedure (p> .1). Performance in verbal memory and word 

fluency tasks improved after CE (p= .01), though largely unrelated to SRG changes. These 

preliminary results confirm the feasibility of MEG-based SGR assessment and suggest the 

possibility of training-induced neural reorganisation in schizophrenia. Supported by the 

Deutsche Forschungsgemeinschaft (Ro 805/14-1) 

 

8. 50124: Illusory conjunctions of features within and between hemifields 

Chandramallika Basak, Kathy Low, Monica Fabiani & Gabriele Gratton 

Beckman Institute, University of Illinois at Urbana Champaign 

A close relationship exists between visual attention and visual short-term memory (VSTM), 

evidenced by the 4-item capacity limit in the Multiple Object Tracking and Change 

Detection tasks. Additionally, both visual attention (Heinz, Luck, Mangun & Hillyard, 

1990; Luck & Hillyard, 1994; LaBerge, 1990) and memory (see Gratton, 1998 for review) 

are found to be contralaterallly organized, which suggests that two partially, if not totally, 

independent resource pools exist for attention selection in the two hemifields. In the current 

study we explored the role of hemispheric independence in features conjunction across 

objects in a divided-field memory search paradigm. If such quasi-independence exists 

between the two hemifields, we hypothesized that illusory feature conjunction would be 

more likely to occur when the two features are presented within the same hemifield, but to a 

lesser degree, or not at all, when presented in opposite hemifields. The behavioral results 

support our prediction: average accuracy was lower and average latency for incorrect trials 

faster for same-hemifield than opposite-hemifield trials. Stimulus-locked ERPs for correct 

and incorrect trials showed that the errors for the same hemifield condition did not 

significantly differ from the correct responses to the complete-match condition, whereas 

errors for the opposite hemifield condition did, by displaying an increased late negativity. 

 
9. 49143: Tuning the tinnitus percept through operant modification of brain oscillatory 

dynamics 

 

Thomas Elbert, Katalin Dohrmann, Thomas Hartmann, Isabel Lorenz, Winnie Schlee, 

Nathan Weisz 

 

University of Konstanz 

 

The spectra of tinnitus sufferers are characterized by enhanced slow wave activity (Weisz et 

al., PloS Medicine, 2005). Obviously, the cortico-limbic as well as thalamo-cortical 

interplay produces slow waves, which may sustain neocortical high frequency (gamma) 

activity and with it the ongoing perception of sound (tinnitus). At the same time, tau-
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activity, i.e. oscillatory activity produced in perisylvian regions within the alpha range (8 ï 

12 Hz), characterising the idling state of auditory regions is markedly reduced in patients 

with tinnitus. We used neurofeedback to test if a manipulation of these oscillatory properties 

would alter the perception of the tinnitus and found that enhancement of tau activity and a 

concomitant reduction in the delta power range (0.5 ï 4 Hz) were most effective in 

abolishing the adverse sensations. Tinnitus distress and loudness became reduced in patients 

who successfully modified this oscillatory pattern to the extent that the tinnitus sensation 

became completely abolished. In comparison with a frequency discrimination training that 

was designed to reorganise tonotopic maps, neurofeedback training proved to be 

significantly more successful in reducing tinnitus-related distress. We conclude that tinnitus 

arises, when transient or permanent hearing loss produce a type of cortical reorganization 

that result in a permanent driving of cell assemblies with auditory representational 

functions. Neurofeedback that acts via top-down modulation may be more effective than 

bottom-up based sensory training to remodel sensory cortex in tinnitus sufferers. Research is 

supported by the Deutsche Forschungsgemeinschaft and the Tinnitus Research Initiative 

 
10. 49193: Evidence for an age-related delay in face processing speed from a parametric, 

single-trial EEG approach 

 

Guillaume A. Rousselet, Jesse S. Husk, Cyril R. Pernet, Carl M. Gaspar, Patrick J. Bennett, 

Allison B. Sekuler 

 

University of Glasgow 

 

We investigated age-related changes in visual processing speed in a face discrimination task 

using ERPs. Younger (n=13, mean age=22) and older (n=18, mean age=70) observers 

performed a spatial, two alternative forced choice task between 2 faces. Emphasis was on 

accuracy, not speed. Stimulus phase was manipulated in a parametric design, ranging from 

0% (noise), to 100% (original stimulus). Behavioural 75% correct thresholds were on 

average lower, and maximum accuracy was higher, in younger than older observers. The 

earliest age-related ERP differences occurred in the time window of the N170: Older 

observers had a significantly stronger N170 in response to noise, but this age difference 

decreased with increasing phase information. These effects were not due to changes in brain 

signal variance. Overall, manipulating phase had a greater effect on ERPs from younger 

observers. This result was confirmed by a hierarchical modelling approach. ERPs from each 

subject were entered into a single-trial multiple linear regression model to identify 

variations in neural activity statistically associated with changes in image structure 

(Rousselet, Pernet, Bennett & Sekuler, BMC Neuroscience, 2008). The main model 

parameters were stimulus phase noise, kurtosis, and a measure of local phase coherence. 

The fit of the model, indexed by R2, was computed at multiple post-stimulus time points: 

peak R2 was similar in the two groups, but it occurred at a longer latency in older observers. 

Overall, our results suggest that older subjects accumulate face information more slowly 

than younger subjects. Despite the overall age-related group differences, within each age 

group chronological age did not predict any of the results. Acknowledgements: NSERC 

Discovery Grants 42133 and 105494, and Canada Research Chairs supported PJB and ABS. 

British Academy and ESRC grants supported GAR. We thank Donna Waxman and Richard 
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Louka for their help collecting data. 

 
11. 49215: Visual Quality Effect and its Interaction with Distance Effect in ERPs During a 

Number Comparison Task 

 

Meltem Ballan, Monica Rosselli, Avishai Henik, Armin Fuchs 

 

Florida Atlantic University 

 

Recent studies on number perception have shown that learning and memorizing some 

numbers are relatively simpler to process; however, the question left open is whether the 

same number would be given different priority. Event related potentials (ERPs) were 

recorded in healthy adults during a two-digit comparison task of Arabic numbers, between 

31 and 99, with a memorized reference number 65. The same numbers were represented in 

three different levels of visual quality: control (white numbers on black background), 

moderate and dense (i.e., white dots on the black background and numbers). To validate the 

impact of visual quality on semantic processing, distance and condition factors were added 

in the task as close, medium and far distances from the reference and smaller and larger than 

65. Positive findings were limited to parieto-occipital junctions. The ERP components 

within 110 ms indicated the quality effect as NP80 marked the noise intensity followed by 

P1 exhibiting the separation of noise added and control stimuli. A fast and stiff transition of 

N1 suggested the number comparison for control stimuli completed by P300. The 

hemispheric asymmetry of P2p, observed during noise added stimuli, defined the interaction 

between quantity and quality., Interestingly, P2p was not observed over the left hemisphere 

for medium noise whereas P2p was significant over the left hemisphere for dense noise. 

Results signified that the semantic processing of the same number could be changed by 

manipulation (i.e., mathematical operation as reading) as a very promising finding to 

improve the teaching methods for children with dyscalculia. 

 
12. 49257: Error-related negativity in a unimanual force production task 

 

Anne-Simone Armbrecht, Henning Gibbons, Jutta Stahl 

 

Georg-August-University of Goettingen 

 

The error-related negativity (Ne/ERN) constitutes a negative component in the event-related 

potential, peaking between 50 and 100 ms after the onset of an erroneous response. Several 

studies revealed the Ne/ERN to be related to action monitoring, as its neural source, the 

anterior cingulate cortex, implies. To our knowledge, the relationship between processes of 

unimanual responses like the production of an isometric response force (RF) and the 

Ne/ERN was rarely investigated. The aim of the present study was to investigate the effects 

of incorrect RF selection and inaccurate RF execution on the Ne/ERN amplitude. In an 

electrophysiological study, 16 participants performed a force production task, in which an 

imperative stimulus required the execution of a low or high target RF. In order to initiate an 

incorrect RF selection, an invalid precue was presented on 25% of all trials before stimulus 

onset, indicating the converse target RF (i.e. 75% valid precues). A feedback signalized the 
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(in-)correctness of the produced RF. If selection and execution of an isometric RF demand 

the same monitoring processes, an enhanced Ne/ERN amplitude should be found after 

invalid RF selection (i.e. incorrect RF on invalid trials), as well as after inaccurately 

executed RF (i.e. incorrect RF on valid trials). The hypotheses were supported to some 

extent by the present data, revealing less action monitoring during an inaccurate RF 

execution. supported by German Research Foundation (DFG Sta 1035/1-1) 

 
13. 49259: A dynamic localization task: ERP correlates of conflict and aspects of 

impulsivity 

 

Anna-Sophia Fritzsche, Jutta Stahl, Henning Gibbons 

 

Georg-August-University of Goettingen 

 

Few studies on conflict processing have yet applied dynamic choice reaction tasks, even 

though dynamic action behavior is of great relevance in daily life. The present ERP study 

employed a novel dynamic localization task with three experimental conditions that were 

differentially conflict-inducing: a frequent standard condition (O = target, X = distractor), a 

rare control condition (S = target, X = distractor), and a rare conflict condition (S = target, O 

= distractor) aiming to distinguish ERP components that are sensitive to conflict. Behavioral 

data obtained a specific increase of RT and error percent in the conflict condition, whereas 

the other conditions did not differ. Increased RT in correct conflict trials was accompanied 

by larger stimulus-locked left-central N260, larger stimulus-locked centro-parietal P3 and 

larger response-locked fronto-central correct-response negativity (CRN). Two groups of 

participants were selected, those who responded fast and committed few errors (i.e. 

functional impulsives) and those who responded slowly and committed many errors (i.e. 

dysfunctional non-impulsives). Interestingly, the N2 effect was only observed in the first 

group, whereas the CRN effect was only observed in the latter group. The P3 effect, 

however, was insensitive to the group factor. It seemed that P3 is a stimulus-dependent 

component reflecting attentional capture and the recruitment of attentional resources needed 

for target classification, irrespective of personality. N260 and CRN might reflect 

components related to action planning, pre- and post-response conflict monitoring, and 

response evaluation; their presence and absence depended on individual differences related 

to impulsivity. supported by German Research Foundation (GI 332/5-1) 

 
14. 49313: Response-Locked Gamma Oscillations and Visual Perception 

 

Kevin Spencer 

 

VA Boston/Harvard Medical School 

 

Neuronal synchronization in the gamma band (30-100 Hz) of the electroencephalogram 

(EEG) may underlie the binding of stimulus features supporting object perception. 

Previously we observed a gamma oscillation in the scalp-recorded EEG over occipital 

cortex in a Gestalt perception task. This oscillation was phase-locked to reaction time and 

occurred only on object-present trials, suggesting that it was closely related to perceptual 
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and decision-making processes. Here we investigated whether this response-locked 

oscillation (RLO) would be elicited by objects defined by real, as well as illusory, contours, 

which would be expected if the oscillation represented a feature-binding process. Both Real 

and Illusory objects elicited RLOs at electrodes over frontal and posterior areas. Between 

object types, the topography and latency of the RLOs differed for the posterior oscillation, 

but were highly similar for the frontal oscillation. RLO frequency was higher for Real than 

Illusory objects. These findings suggest that a family of RLOs index processes linking 

visual feature-binding to perceptual decision-making in prefrontal and visual cortical areas. 

 
15. 49401: Electrophysiological Evidence of Deficient Cognitive Control in Children with 

Specific Language Impairment (SLI) 

 

Baila Tropper, Valerie Shafer, Richard Schwartz 

 

Graduate Center, City University of New York 

 

Growing evidence suggests that children with SLI are deficient in cognitive control, the 

ability to detect and resolve conflict during information processing. This study examined 

whether children with SLI are deficient in detecting conflict between competing response 

tendencies during processing of linguistic and non-linguistic visual information. The N2 

component of event-related potentials was used as a neural index of conflict detection. 

Children with SLI ages 10-12, age-matched children with typical language development 

(TLD), and younger, language-matched TLD children ages 8-10 participated. GO/No-GO 

tasks were employed in two experiments. In the Linguistic experiment, the participants were 

instructed to either press a button or refrain from responding to pictures of items that grow 

(e.g., apple) or that are worn (e.g., shirt), which were displayed on a computer screen. 

Exemplars of the GO and No-GO categories were presented at the frequencies of 80%, 

50%, and 20%. In the Non-linguistic experiment, the identical task was performed with 

geometric shapes that contained either vertical or horizontal lines. Continuous 

electroencephalography was collected simultaneously with behavioral data. Mean 

amplitudes for GO and No-GO responses during the time region of the N2 (360-560 ms) 

were computed at each level of conflict in each experiment for groups of left- and right-

anterior electrodes and midline electrodes. The N2 effect was observed in each group with a 

widespread anterior scalp distribution. Analyses of variance revealed an attenuated N2 

effect across the three levels of stimulus probability, as well as higher false-alarm rates, in 

SLI relative to TLD children. These findings suggest that children with SLI have reduced 

sensitivity to cognitive conflict during visual information processing. 

 
16. 49411: The neural correlates for impaired reward prediction in obsessive-compulsive 

disorder 

 

Wi Hoon Jung, Do-Hyung Kang, Ji Yeon Han, Bon-Mi Gu, Jung-Seok Choi, Joon Hwan 

Jang, Myung-Hun Jung, Chi-Hoon Choi, Jong-Min Lee, Jun Soo Kwon 

 

Seoul National University College of Medicine 
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Objective While many brain imaging studies has long put emphasis on the neurobiological 

correlates of cognitive and affective dysfunction in prefrontal-striatal-thalamic circuits, only 

a few imaging studies have examined the central correlates of affective dysfunction 

associated with the brain reward system in mental disorders such as obsessive-compulsive 

disorder (OCD), schizophrenia, and bipolar disorder. We used functional magnetic 

resonance imaging to investigate the neural response in the dopaminergic reward system of 

OCD patients during reward processing. Methods Twenty OCD patients (mean age 

24.75±3.68 years, M:F=13:7) and 20 age- and sex-matched healthy controls (mean age 

25.70±6.99 years, M:F=13:7) participated in a modified monetary incentive delay task, in 

which visual cues predicted that a rapid response to a subsequent target stimulus would 

result either in monetary gain or loss or would have no consequence, during event-related 

fMRI scanning. Results OCD patients and healthy controls did not differ significantly for 

any performance measures. Consistent with the previous studies, both groups exhibited 

increased activation predominately in the ventral striatum during anticipation of monetary 

gain. In direct comparison with healthy controls, while there was no significant difference in 

any region during anticipation of monetary gain, OCD patients showed increased activation 

in the anterior insula and reduced activation in lateral prefrontal cortex and anterior 

cingulate cortex during anticipation of monetary loss. Conclusion Our findings not only 

provide neural evidence for impaired reward processing in OCD, represented by their 

elevated sensitivity for negative cues in the environment and dysfunctional behavioral 

control under stress, and but also suggest an involvement of the dopamine system in the 

pathophysiology of OCD. 

 
17. 49421: ERP components associated with recognition memory are diminished in children 

exposed to alcohol in utero 

 

Matthew J. Burden, Alissa Westerlund, Gina Muckle, Eric Dewailly, Charles A. Nelson, 

Sandra W. Jacobson, Joseph L. Jacobson 

 

Wayne State University School of Medicine 

 

Prenatal alcohol exposure is associated with poorer memory function in childhood, but little 

is known about how neurophysiological processes underlying memory may be affected. We 

recorded ERPs in a large sample of Inuit children (M age = 11.3 yr, SD = 0.56) during a 

continuous recognition memory task, which required determining whether each visually 

presented object was new (seen for the first time) or old (repeated). Children whose mothers 

reported binge drinking during pregnancy (ALC; N = 32) were compared to controls (N = 

82) in analyses that accounted for a comprehensive set of possible confounding influences 

(e.g., exposure to other substances and environmental contaminants; socioenvironmental 

effects). Groups did not differ with respect to memory accuracy or RT (p > .10), and 

accuracy was correlated with RT in both groups (r >= .48, p < .001), suggesting a slower 

response style was generally advantageous. ERP analyses, which focused on the posterior 

late positive component (LPC at Pz, 500-800 ms), revealed the expected larger amplitude 

for correctly remembered items (old) compared to new, M = 13.0 vs. 10.0 ɛV, p < .001. 

However, the LPC to hits was reduced in the ALC vs. control group, M = 11.1 vs. 14.9 ɛV, 

p < .005. Moreover, the LPC to hits was positively correlated with accuracy in controls (r = 
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.39, p < .001) but showed no association with ALC (p = .56). These findings suggest altered 

neural processing patterns associated with memory in children with fetal alcohol exposure 

despite comparable memory performance. 

 
18. 49425: Neural network activity during semantic sentence processing in patients with 

schizophrenia 

 

Tae-Wahn KIM, Kyung Soon Shin, Do-Hyung Kang, Yuri Koh, Jung-Seok Choi, Jun Soo 

Kwon 

 

Seoul National University 

 

Introduction Recently, deficits in processing semantic information of schizophrenia 

suggested being attributed to abnormal connection in fronto-parietal network as well as 

fronto-temporal. We investigated abnormal semantic processing in patients with 

schizophrenia in the view of neural network connections by measuring of coherence 

between cortical areas. Method We observed oscillatory dynamics in the EEG recorded with 

128 channels while subjects read both semantically correct and violated sentences with the 

request of judging correctness of sentences by pressing response buttons. Twelve patients 

with schizophrenia (five male and 7 female, mean age=27.3; SD=5.1) and 12 normal 

controls (five male and 7 female, mean age=24.3; SD=1.6) participated in this experiment, 

matched for age, sex and handedness. Coherence between channels was analyzed in both 

groups and both conditions. Result The patients with schizophrenia showed abnormalities in 

longer response time and decreased hit rate. Moreover, the significant hypo-coherence 

(p<0.04) was observed in fronto-temporal and fronto-parietal networks in patient group 

compared to normal group. Difference of coherence was more distinguished at inter-

condition comparison in control group and at inter-group comparison in congruent 

condition. Coherence in left hemisphere was more dominant rather than right and the 

significant difference of coherence was lying over alpha and beta bands mainly in both 

groups. Conclusion We found hypo-coherence in fronto-temporal and fronto-parietal 

networks during semantic information processing in patients with schizophrenia. These 

results suggest dysfunctional network association causes abnormal semantic integration in 

patient compared to control group. 

 
19.  50121: Examination of the Relationship Between Electrophysiological Indices of 

Sensory Gating and Phenomenological Self-Reports in Schizophrenia Patients and Non-

Psychiatric Age-Matched Controls 

 

Molly A. Erickson & William P. Hetrick 

 

Department of Psychological and Brain Sciences, Indiana University 

 

The sensory gating literature describes a phenomenon whereby the second of two identical 

auditory stimuli occurring close together in time is associated with less neural activation 

than the first.  In healthy participants, it is postulated that a significantly diminished ERP 

response to the second click (S2) relative to the first click (S1) indicates an ability to ñgate 
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outò redundant information.  In the ERP literature, this observation is quantified by dividing 

the amplitude of the P50 at S2 by the P50 at S1 (S2/S1), with larger values indicating poorer 

suppression of redundant information.  It is widely reported that schizophrenia patients have 

large P50 gating ratios, though there is debate as to whether this effect is driven by 

attenuated P50 response to S1, increased response at S2, or a combination of both.  

Nevertheless, the phenomenological experience of poor sensory gating has not been well-

defined.  The present study administered a self-report questionnaire called the Sensory 

Gating Inventory (SGI), which assesses reported degree of perceptual disturbances, to 181 

schizophrenia patients and 232 age-matched non-psychiatric controls.  A subset of these 

participants also participated in a dual-click paradigm, and subsequently three amplitude 

pairs and gating ratios were calculated per participant: P50, N100, and P200 amplitudes and 

gating ratios. The results of this experiment revealed trends of smaller S1 and larger S2 

responses in patients compared to controls.  No statistically significant relationships were 

detected between gating ratios and self-report scores on the SGI thus far, but interesting 

trends suggest that variance in SGI scores may be associated with electrophysiological 

indices of gating capacity. 

 
20. 49445: In Search of a Relation Between The EEG Signals and The Aminergic Synaptic 

Transmission in The Brain 

 

Santanu Sahu 

 

JADAVPUR University 

 

Finding the level of neurotransmitter basically amines (serotonin) during synaptic 

transmission in neurons through EEG (electroencephalogram) signals. To fulfill this aim 

authors are taking the EEG of 30 normal subjectôs age ranging from 20 to 60 with audio 

visual stimulus (some movies clipping which effects their emotions). For this purpose we 

use an EEG data acquisition system (by NASAN NEUROSCAN). As per medical science 

serotonin is an amine type neurotransmitter found in brain serotonergic neurons which is 

involved in various functions such as mood, sleep, depression, anxiety etc. Imbalance of this 

amine in the brain is known to be one of the major causal factors that may lead a normal 

human into a psychological patient. To analyze the level of this amine first authors are 

finding the effect of this amines on Na , K , ca channel. For this we compute the current 

generated in these ionic movements using Hodgkin and Huxley excitation model. We are 

also trying to develop an algorithm of our own based on the same in MATLAB platform. 

We used EEGlab for analysis of EEG data which also operates in the same MATLAB 

platform. Till now we able to getting the ionic current of these ions channels and some data 

analysis we have also done. Our findings seem to point toward a possibility of assessing the 

level of neurotransmitters (serotonin) during synaptic transmission in neurons through EEG 

signals. 

 
21. 49451: When Cognitive Control Is Calibrated: Event-Related Potential Correlates of 

Adapting to Information-Processing Conflict despite Erroneous Response Preparation 

 

Antonio L. Freitas, Sheri L. Clark, Ruslan Banai 
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State University of New York 

 

To examine when in the perception-action cycle resolving information-processing conflict 

modulates signals of the current need for cognitive control, the present work examined 

event-related potential correlates of response preparation (lateralized readiness potentials; 

LRPs) and of information-processing conflict (fronto-central N2 responses) on trial n 

flanker trials, as a function of whether trial n-1 entailed a congruent flanker, an incongruent 

flanker, or a NoGo cue. Although LRP-indexed erroneous response preparation was 

substantial on incongruent trials across all levels of trial n-1, N2 amplitudes, and behavioral 

interference effects, were attenuated on incongruent trials following NoGo and incongruent 

(relative to congruent) trials. Even after initial attentional and motor-preparation processes 

have transpired, then, relatively later control mechanisms appear sufficient to signal a 

reduced need to engage cognitive control anew. 

 
22. 49453: The effects of musical expertise and personality traits to ERP responses and 

behavioural accuracy during auditory perceptual learning 

 

Miia M. Seppänen, Pentti Henttonen, Mari Tervaniemi 

 

University of Helsinki 

 

Aims This study aims to investigate how musical expertise and personality traits modulate 

ERP responses and behavioural accuracy during auditory perceptual learning. Methods EEG 

was recorded from musicians (n=11) and non-musicians (n=10) while listening to auditory 

stimuli either passively (watching a muted movie) or actively (pushing a button when 

hearing a deviant sound). During active tasks, a visual feedback was displayed after correct 

responses. Stimuli consisted of Pitch, Duration and Sound location deviants with three 

difficulty levels (Easy, Medium, Difficulty) presented infrequently among frequent standard 

sounds. Passive blocks alternated with active blocks. Active task was repeated after ~1 

week, followed by auditory memory tests and personality questionnaires. Of specific 

interest were amplitudes and latencies for P1, N1, P2 (for standards) and MMN (for 

deviants). Results Initial amplitudes of P1 and P2 were stronger in musicians when 

compared with non-musicians while musiciansô MMN was enhanced only after first active 

task and only for Pitch). P1 and N1 were modulated in both groups by active task. 

Behavioral discrimination was better in musicians for Medium and Difficult Pitch, and Easy 

Sound location after ~1 week Musicians had higher scores in all memory tests as well as for 

various personality traits (e.g., novelty seeking, reward dependence and BAS total) which 

also correlated with ERP responses in both groups. Conclusions Musicians showed longer 

lasting, but selective, auditory perceptual learning when compared to non-musicians despite 

of similarities in initial processing. Musicians had also higher scores in reward-related 

personality traits correlating to ERP responses. 

 
23. 49455: Visual processing deficits in schizophrenia investigated using visual evoked 

potentials (VEPs) and a nonlinear model 
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Nicole G. Weiskopf, Vance Zemon, Jim Gordon, Jeanette Mahoney, Jacob Zemon, Joanna 

DiCostanzo, Dan C. Javitt, Pamela D. Butler 

 

Nathan Kline Institute for Psychiatric Research 

 

Patients with schizophrenia demonstrate significant visual processing deficits, which appear 

to be more profound in the magnocellular than parvocellular pathway. We used VEPs and a 

nonlinear model based on shunting inhibition to characterize magnocellular responses in 75 

individuals with schizophrenia and 53 controls. Stimuli consisted of appearing/disappearing 

dark checks (12 Hz) presented in ascending contrast to emphasize magnocellular activity. 

Fourier analysis was used to extract the fundamental frequency component of the response, 

and a multivariate statistic was applied to derive noise estimates. The nonlinear model was 

used to fit amplitude and phase data, and it enabled quantification of contrast gain control 

(CGC - amplitude compression and phase advance with increasing contrast). Model 

parameters include the systemôs initial conductance, which estimates contrast gain, and a 

shunting coefficient, which estimates the strength of shunting inhibition and provides a 

measure of CGC. Temporal integration was estimated by the modelôs time constant which, 

as a result of increasing shunting inhibition, decreases with contrast. The model captured the 

data accurately. We identified a subgroup of 17 patients who appear to lack magnocellular 

function and showed diminished CGC. These patients exhibited decreased initial 

conductance, decreased shunting inhibition, and an increased time constant compared to the 

other patients and controls. The lower initial conductance in patients may reflect decreased 

input to cortical neurons or decreased signal amplification in the cortex. The diminished 

level of CGC and longer integrative time constants found in this group may indicate a loss 

in temporal resolution. 

 
24. 49457: A concise characterization of N1/P2 loudness dependency by temporal principal 

components analysis of current source density (CSD-PCA). 

 

Craig E. Tenke, Jürgen Kayser, Nathan A. Gates, Daniel M. Alschuler, Gerard E. Bruder 

 

New York State Psychiatric Institute 

 

Recent interest in loudness dependency of auditory evoked potentials (LDAEP) owes 

largely to its promise as a predictor of clinical response to treatment with serotonin agonists. 

Originally based on peak-to-peak N1/P2 differences, LDAEP has been quantified by inverse 

models as N1 activity attributable to primary auditory cortex (e.g., BESA tangential dipole; 

LORETA current density). However, reference-free, scalp-recorded current source density 

(CSD; surface Laplacian) and temporal PCA together allow simplification and separation of 

overlapping component waveforms and topographies that are obscured in ERPs by volume-

conduction and superposition. Because CSD-PCA provides a conservative, model-

independent approach to the problem of generator localization, we used unrestricted, 

Varimax-rotated temporal CSD factors (covariance matrix) to quantify scalp current source 

and sink patterns underlying LDAEP. Auditory ERPs were recorded from a 72-channel 

BioSemi ActiveTwo system in 16 healthy adults while they listened to pure (1000 Hz), 40-

ms binaural tones (1600-2100 ms ISI) presented at five, equiprobable intensities (60-100 dB 
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SPL). An N1 factor (loadings peak: 116 ms) with the expected tangentially-oriented 

sink/source topography consistent with activation of auditory cortex showed a robust, 

monotonic association with intensity. Likewise, a P2 factor (222 ms) with a midline source 

topography also showed intensity effects; however, these were less robust and included 

variable secondary sources at frontotemporal sites. In contrast, no significant association 

with loudness was observed for a radial temporal lobe N1 sink (167 ms) or for a temporal 

lobe P3 source (343 ms). Moreover, loudness dependency of N1 was not statistically 

improved for combined topographies (e.g., sums/differences of N1 with P2/temporal N1). 

Thus, CSD-PCA offers a concise and efficient, but conservative, characterization of LDAEP 

generators. [Supported by NIMH grants MH036295 and MH066597.] 

 
25. 49461: Electrophysiologic evidence for olfactory dysfunction in schizophrenia: A CSD-

PCA study using hydrogen sulfide 

 

Jürgen Kayser, Craig E. Tenke, Dolores Malaspina, Christopher J. Kroppmann, Nathan A. 

Gates, Gerard E. Bruder 

 

New York State Psychiatric Institute 

 

Deficits in odor threshold sensitivity, discrimination and identification are common in 

schizophrenia, presumably originating from limbic brain structures (e.g., orbital prefrontal 

cortex, amygdala, piriform cortex) also linked to their cognitive and emotional disturbances. 

To study the neurophysiological processes underlying olfactory dysfunction in 

schizophrenia, nose-referenced 30-channel ERPs were recorded from 32 schizophrenia 

patients and 35 healthy adults (18/18 male) during odor detection of hydrogen sulfide 

stimuli presented for 200 ms to the left or right nostril at concentrations of 50% or 100% by 

a constant-flow olfactometer (variable 15-25 s ISI). Time of odor stimulation was not cued. 

Participants indicated when they perceived a low or high odor intensity. Patientsô 

performance (percentage of missed responses) was not different from healthy controls for 

high (23% ±16% vs. 23% ±18%) and low (45% ±19% vs. 41% ±20%) intensities. Patients 

and controls had similar olfactory ERP and CSD waveforms. As previously reported, ERPs 

rereferenced to linked mastoids had a small vertex N1 and pronounced mid-parietal P2, 

which was larger for high than low odor intensities. However, temporal principal 

components analysis (unresticted Varimax rotation of covariance loadings) of the CSD 

waveforms identified two distinctive PCA factors revealing bilateral frontotemporal N1 

sinks (305 ms peak latency) and a mid-parietal P2 source (630 ms) that were greater for 

high than low intensities for both patients and controls. In agreement with findings by 

Turetsky et al (2003), N1 sink and P2 source were markedly reduced in patients for high 

intensity stimuli, providing further neurophysiological evidence of olfactory dysfunction in 

schizophrenia. The CSD-PCA methodology uniquely revealed neuronal generator patterns 

underlying olfactory ERPs that are obscured by volume-conducted, reference-biased surface 

potentials. [Supported by NIMH grants MH066428, MH066597 and MH082393.] 

 
26. 49463: Listenersô sensitivity to acoustic detail in speech at the level of both early 

encoding and categorization 
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Joseph Toscano, Bob McMurray 

 

The University of Iowa 

 

Phonological contrasts in speech, such as voicing, are manifested as variations in continuous 

acoustic cues in the sound signal. These cues are ultimately grouped into a small number of 

distinct categories. Recent experimental evidence has shown that listeners are sensitive not 

only to changes in phonemic category, but also to within-category differences (McMurray, 

Tanenhaus, & Aslin, 2002; Miller & Volaitis, 1989). However, the measures used in 

previous studies have tapped relatively late stages of processing, producing responses 

filtered through phonological categories or the lexicon. The present study asks whether we 

can simultaneously observe within-category sensitivity early in speech perception at the 

level of both cue and category. We conducted an ERP experiment designed to elicit 

responses to both early encoding of auditory information and phonemic categorization. 

Listeners categorized spoken words (ñbeachò, ñpeachò, ñdartò, and ñtartò) that varied in 

voice onset time (VOT) in an auditory oddball task. We found two ERP components that 

reflected variation in VOT. The P3 component varied in amplitude as a function of distance 

from the target phonetic category. Thus, this component likely reflects the gradient 

activation of words or categories. A second ERP component, the auditory N1, varied in 

amplitude as a function of VOT, but not as a function of the target category. In addition, we 

also found a small modulation in the N1 as a function of place of articulation. Thus, this 

component reflects processing of continuous acoustic cues, providing evidence for encoding 

of acoustic information at a level separate from phonological categorization. 

 
27. 49465: N400-like potentials index semantic processing of highly repeated individual 

words 

 

Louis Renoult, Bruno J. Debruille 

 

McGill University 

 

The N400 is an electrophysiological index of semantic processing. Its amplitude varies with 

the semantic category of words, their concreteness, or whether or not their meaning matches 

that of a preceding context. The results of a number of studies suggest that these effects 

could be markedly reduced or suppressed for stimuli that are repeated. Nevertheless, we 

have recently shown that significant effects of semantic matching and category could be 

obtained on N400-like potentials elicited by massively repeated target words in a prime-

target semantic categorization task. If such effects could be obtained when primes also are 

repeated, it would then be possible to study the semantic associations between individual 

words. The present study aimed to test this idea while 1) controlling for a potential 

contribution of physical matching to the processing of repeated targets and 2) testing if the 

N400-like effects obtained in these conditions are modulated by task instruction, as are 

classic N400 effects. In one block of trials, subjects had to respond according to the 

semantic relation between prime and target and, in another block, they had to report changes 

in letter case. As expected, the amplitude of the N400-like ERP obtained was modulated by 

semantic matching and category but not by letter case. The effect of semantic matching was 
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observed only in the semantic instruction block. Interestingly, the effect of category was not 

modulated by task instruction. The use of repetition could thus allow, at least in explicit 

semantic tasks, to study individual words and their relations. 

 
28. 49469: Mismatch responses of English vowel contrast perception: Developmental 

evidence from 3- to 7-year-olds 

 

Yan Yu, Valerie L. Shafer, Hia Datta 

 

The Graduate Center, City University of New York 

 

Phoneme perception plays a crucial role in language processing, and it undergoes a 

protracted period of development in line with the overall language development (e.g., 

Schwartz, 2008). It is well established that negative mismatch responses (MMN) are 

consistently observed in adult speech discrimination as measured by event-related potentials 

(ERPs). Using the same paradigm to test very young children (i.e., children under 12 

months old), mismatch response (MMR) can be positive instead (Dehaene-Lambertz & 

Dehaene, 1994; Friederici, et al., 2007). Shafer et al. (2000) found that the latency of 

mismatch responses decreased as children' age increased. The purposes of current study are 

1) to investigate the developmental changes of speech processing from three years of age to 

seven years of age as indicated by the polarity of MMR; 2) to investigate the speed of 

phoneme discrimination as indexed by the latency changes of MMR. 250ms-long, 

phonetically similar vowel contrasts (I vs. E) were presented in an oddball paradigm while 

ERPs were collected from 65 scalp sites. Results suggest that positive mismatch responses 

(MMRs) were obtained in a majority of three-year-olds, and negative MMR (or MMN) 

were obtained in most of 6- and 7-year-olds. Four and five year old children showed both a 

positive MMR followed by a negative MMR. The pattern of MMR latency changes 

corroborate the findings of Shafer et al. (2000). 

 
29. 49471: Antipsychotics reverse abnormal EEG complexity in neuroleptic-naive 

schizophrenia: A multiscale entropy analysis 

 

Tetsuya Takahashi, Tomoyuki Y. Mizuno, Mitsuru Kikuchi, Koichi Takahashi, Tetsuhito 

Murata, Yuji Wada, Raymond Cho 

 

University of Pittsburgh 

 

Aim: Multiscale entropy (MSE) analysis is a relatively new entropy-based approach for 

measuring dynamical complexity in physiological systems, evaluating signals by multiple 

coarse-grained sequences which permit the assessment of complexity over a range of 

temporal scales (referred to by óscale factorsô). To evaluate this analysis method as an aid to 

elucidating the pathophysiologic mechanisms in schizophrenia, we examined resting state 

EEG activity using MSE in neuroleptic-naïve schizophrenia subject pre- and post- treatment 

with antipsychotics. Methods: We recorded 60 second EEG epochs from frontal, temporal 

and parietal regions in 22 schizophrenia and 31 age-matched healthy control subjects. 

Fifteen patients were reevaluated re-evaluated within 2ï8 weeks after the initiation of 
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antipsychotic treatment. MSE was calculated for each of the 60 second epochs for the health 

controls and patients pre- and post-treatment. Results: At higher scale factors (lower 

frequencies), schizophrenia subjects showed significantly higher MSE (or entropy) values 

(i.e., higher complexity) than that of normal controls in frontal and temporal, but not in 

parietal regions. Post-treatment, this higher complexity decreased to healthy control subject 

levels selectively in frontal regions, while temporal regions retained higher complexity. 

Conclusion: MSE measures identified abnormally increased EEG complexity in frontal and 

temporal areas in schizophrenia subjects, that normalized in frontal areas with antipsychotic 

treatment. Thus, we conclude that entropy-based analytic methods may provide novel ways 

of characterizing and understanding abnormal cortical dynamics in schizophrenia, and 

elucidate the therapeutic mechanisms of antipsychotics. 

 
30. 49473: Electrophysiological decomposition of category-learning mechanisms 

 

Robert G. Morrison, Paul J. Reber, Ken A. Paller 

 

Northwestern University 

 

Categories are central to mental lives and allow us to make sense of, describe, and order our 

mental representations of the world by virtue of detected stimulus regularities. Behavioral, 

neuropsychological, and neuroimaging evidence has suggested that categories can often be 

learned either via an explicit rule-based mechanism critically dependent on medial temporal 

and prefrontal brain regions, or via an implicit information integration mechanism relying 

on the basal ganglia and areas in occipital cortex. In this study we used a visual category-

learning paradigm in which subjects learn, via feedback, to categorize Gabor patches that 

vary in spatial frequency and orientation and that are selected from distributions designed to 

encourage either explicit rule-based or implicit information-integration mechanisms. We 

measured event-related potentials (ERPs) while subjects (1) passively observed Gabor 

patches, (2) categorized patches via each strategy (one week apart), and (3) received 

feedback. Categorization accuracy was statistically matched between strategies. Performing 

either type of category learning engaged more negative occipital potentials at approximately 

150-200 ms, and more positive potentials at approximately 400-700 ms, compared to the 

passive condition. Correct-minus-incorrect subtraction ERPs differentiated rule-based and 

information-integration strategies during categorization, in the form of differential 

amplitudes of late positive complex, N1, and N2 potentials. ERPs during feedback also 

differed across conditions, suggesting greater awareness of learning with the rule-based 

strategy. These results provide additional evidence on the distinct brain mechanisms 

supporting rule-based and information-integration strategies, and demonstrate the sensitivity 

of real-time neural monitoring to category-learning mechanisms. 

 
31. 49475: Top-down control of rhythm perception modulates early auditory responses 

 

John R. Iversen 

 

The Neurosciences Institute 
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Our perceptions are shaped by both extrinsic stimuli and intrinsic interpretation. The 

perceptual experience of a simple rhythm, for example, strongly depends upon its metrical 

interpretation (where one hears the beat). Such interpretation can be altered at will, 

providing a model of the voluntary cognitive organization of perception. Using 

magnetoencephalography, we measured brain responses as participants listened to a 

repeating rhythmic phrase. In separate trials, listeners (n=7) were instructed to mentally 

impose different metrical organizations on the rhythm by hearing the downbeat at one of 

three different positions in the rhythm. The imagined beat could be coincident with a note, 

or not (yielding a syncopated rhythm). Since the stimulus was invariant, observed 

differences in brain activity between the conditions should relate to metrical interpretation. 

Sound-evoked responses were increased when a note coincided with the imagined beat. This 

effect was observed only in the beta range (20-30 Hz) consistent with our earlier studies. 

Induced responses, in contrast, were decoupled from the stimulus and instead tracked the 

location of the imagined beat in time, peaking at the time of the beat. The results 

demonstrate temporally precise rhythmic modulation of beta responses that reflect the active 

metrical interpretation of a rhythm, and suggest induced responses coinciding with the beat 

may underlie modulation of sound-evoked responses. Given the suggested role of beta in 

motor processing and long-range intracortical coordination, it is hypothesized that the motor 

system influences metrical interpretation of sound, even in the absence of overt movement. 

Supported by Neurosciences Research Foundation 

 
32. 49483: Impairments in Context Processing and Prefrontal Cortical Gamma-Band 

Synchrony in First-Episode Schizophrenia 

 

Raymond Y. Cho, Yu-ting Yen, Annette E. Sacks, Christopher Walker, Sarah E. Forster, 

Jonathan D. Cohen, Cameron Carter 

 

University of Pittsburgh 

 

Aims: Impairments in context processing in schizophrenia are associated with disturbances 

in prefrontal cortical (PFC) function. However, the underlying neurophysiologic processes 

are as yet poorly characterized. Synchronization of cortical network activations within and 

across brain regions in the gamma frequency range (30-80 Hz) has been shown to be 

associated with a range of perceptual and cognitive processes. Our recent EEG studies 

found that PFC gamma-band synchrony modulated in association with the maintenance of 

cognitive control processes, and that disturbances in this synchrony were associated with 

impaired control processes in schizophrenia. However, these findings were in schizophrenia 

subjects who were medicated and chronically ill. In the present study, we employed the 

same paradigm with first-episode, medication-naïve schizophrenia subjects, thus allowing 

the examination of PFC gamma in schizophrenia without the potential confounds of 

medication or illness chronicity. Methods: 16 schizophrenia and 25 healthy control subjects 

performed the preparing to overcome prepotency (POP) task while have high-density EEG 

recorded. EEG data was pre-processed using standard approaches and then wavelet 

transformed to extract synchronous oscillatory power in the gamma range. Results: 

Compared to controls, the first-episode schizophrenia subjects exhibited decreased gamma 

band oscillatory activity in frontal areas, replicating the results of our previous study in 
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chronic, medicated patients. Conclusions: Our findings indicate that a deficit in PFC gamma 

band synchrony and cognitive control in schizophrenia is a stable feature of the illness, with 

presence at illness onset and not simply due to medication effects or chronic illness. 

 
33. 49485: A reliable method to minimize the timing error of the event marker for ERP 

application using visual stimuli 

 

Wu Chun Ng, Shiyun Shao, Ke Yu, Kaiquan Shen, Xiaoping Li 

 

National University of Singapore 

 

For event-related potential (ERP) application using visual stimuli, it is known that the 

trigger event sent directly from the stimulation program to the electroencephalogram (EEG) 

recorder's trigger port is unpredictable and inaccurate. The timing error is due to the 

potential delay between the video memory and the stimulation monitor. The trigger signal 

could be sent out to the trigger port earlier than the actual stimulation. As a result, the 

temporal smearing effect of averaged ERP is increased. In this work, the auxiliary photo 

sensorôs signal which is synchronizing with the EEG signal is used as event marker. This 

signal is analogous to the human eye and provides more accurate event timing for averaging 

ERP. On the screen of the stimulation monitor, an extra monochrome image of which 

luminance state changes corresponding to the trigger onset is detected by a photo sensor. A 

reliable event detection algorithm has been devised to process the analog signal from the 

photo sensor. The algorithm marks the event timestamp at the immediate change of the 

signal corresponding to the change in luminance of the monochrome image. Different types 

of events (e.g. target, non-target images) can be coded in different colors, and recognized in 

the event detection algorithm. Averaged ERPs based on the event marker from photo sensor 

and trigger port are compared. It shows that the former has higher peak amplitude and lower 

variance than the latter. This proposed method provides a promising solution to reduce the 

temporal smearing effect due to inaccurate event timing. 

 
34. 49487: Robust Single-Trial ERP Detection for Rapid Image Triage 

 

Kaiquan Shen, Shiyun Shao, Wu Chun Ng, Ke Yu, Chong Jin Ong, Einar P.V. Wilder-

Smith, Xiaoping Li 

 

National University of Singapore 

 

Searching for targets in large-scale imagery is a challenging problem with few good 

solutions. In this work, implementation of a neuroengineering approach for fast detection of 

target images based on single-trial event related potential (ERP) detection is reported. In this 

approach, fast detection of targets is carried out in two stages: i) rapid image triage (RIT) 

using neural signals serves as a pre-processing step to identify ñsuspiciousò images of high 

target likelihood; ii) follow-up detailed image analysis on those ñsuspiciousò images is done 

to detect ñtrueò target images. Compared to past efforts, the implemented system has a few 

unique features: (1) it has an effective real-time functionality of automatic artifact removal; 

(2) a modified common-spatial-pattern (CSP) algorithm that makes use of both spatial and 
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temporal information of single-trial ERP is used for improving the accuracy of single-trial 

ERP detection; (3) a weighted version of probabilistic support-vector-machine (SVM) is 

proposed to address the inherent unbalanced nature of single-trial ERP detection in RIT. 

High accuracy, fast learning, and real-time capability shown by the developed system 

demonstrate the feasibility of a brain-machine integrated rapid image triage system for fast 

detection of targets from broad-area imagery. 

 
35. 49491: A Single-trial ERP Detection Method based on Constrained Independent 

Conponent Analysis 

 

Shiyun Shao, Kaiquan Shen, Wu Chun Ng, Ke Yu, Chong Jin Ong, Xiaoping Li 

 

National University of Singapore 

 

The conventional method in research on single-trial event-related potentials (ERP) detection 

is to do a pattern matching to averaged responses across trials. However, such an approach 

always has the problem of temporal smearing sue to the variability of task-related responses. 

Independent component analysis has provided a promising method for extraction of ERP 

from single-trial EEG data. In this work, a constrained independent component analysis 

(cICA) algorithm which incorporates both spatial (e.g. scalp distribution) and temporal 

information (e.g. the external event triggers) of the single-trial ERP is proposed for 

detection of single-trial ERP. The proposed method is applied to both artificially generated 

mixed signals and real-life single trial EEG data. Preliminary results show that the proposed 

method is a promising method for single-trial ERP detection. 

 
36. 49497: LORETA source analysis of P300 amplitude recovery after neuroleptic 

treatment and NT-3 gene polymorphism: a preliminary study. 

 

Hiroto Hokama, Jijun Wang, Shin Tanaka, Tsukasa Higa, Tsuyoshi Kondo 

 

School of Medicine, University of the Ryukyus 

 

Objectives. P300 abnormality in schizophrenia has both trait and state aspects, and known to 

show partial recovery after neuroleptic treatment. However, the mechanisms of P300 

recovery is still unclear. In this study, we compared P300 source activity before and after 

treatment using LORETA to clarify which part of the brain were more recoverable from 

schizophrenic pathology, and further more influence of NT-3 gene polymorphism on P300 

recovery was examined preliminarily. Methods. 30 drug-free patients with schizophrenia 

were compared to 30 normal control subjects. Auditory odd-ball paradigm was used to elicit 

P300. The brain sources of P300 component were analyzed using LORETA. Further more, 

NT-3 gene polymorphism subtype was identified in the patients whose informed consent for 

the genetic study were obtained. P300 source activities after treatment in both subtypes of 

NT-3 gene polymorphism were compared in the same way as evaluation of treatment effect 

using LORETA. Results. P300 in schizophrenic patients group were significantly reduced as 

compared to normal controls. LORETA showed recovery of P300 was more prominent in 

right fronto-temporal region including dorsolateral prefrontal cortex. Within 15 
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schizophrenic subjects, 6 had NT-3 gene variant, an amino acid substitution (Gly to Glu) at 

position 63 (Gly-63/Glu-63) and 9 had regular Gly/Gly type gene. P300 before treatment 

showed no group difference between NT-3 genotypes. However, while regular Gly/Gly type 

patients showed clear recovery of P300, Gly/Glu type patients showed no prominent change 

after treatment. Conclusions. Right fronto-temporal region seemed more resilient to the 

schizophrenic processes, may play important role in the recovery from illness, and negative 

symptoms. NT-3 polymorphism influence on P300 recovery may appeared as a result of 

difference in neuronal plasticity in that region in two genotypes. Further study in larger 

sample is necessary to clarify this hypothesis. 

 
37. 50011: Habituation and Dishabituation in Schizophrenia Using the Short-Train 

Paradigm. 

 

Klevest Gjini, Scott Burroughs, Cynthia Arfken, Nash N. Boutros 

 

Wayne State University, Department of Psychiatry and Behavioral Neurosciences. 

 

Sensory gating (SG) deficit has been identified as a highly promising endophenotype for 

both schizophrenia and schizophrenia-spectrum disorders.  SG is routinely assessed using a 

paired-stimulus paradigm (S1-S2) where two identical stimuli are separated by 500ms and 

the pairs are separated by a longer period (8-12 seconds). The amplitude ratio of S2/S1 as 

well as the amplitude difference between S1 and S2 is taken as measures of SG. Paired click 

paradigm cannot provide information about habituation beyond the second stimulus (S2) 

and information regarding dishabituation. We provide preliminary data from an expanded 

habituation/dishabituation paradigm (the Short-Train paradigm (STP). Eighteen medicated 

and stable outpatient schizophrenia patients and 29 healthy controls were enrolled in the 

study. The STP consists of five identical stimuli (1000Hz, 4ms duration, 85dbSPL) 500ms 

apart. The fifth identical stimulus is followed by a sixth deviant stimulus (1500Hz) also after 

500ms. The short trains are separated by 8 secs. Habituation (gating out) was assessed as 

S5/S1 and dishabituation (gating in) was assessed as S6/S5 or S6/S1 for P50, N100 and 

P200 components. For the P200, S5/S1 ratio was significantly higher in schizophrenia 

patients (i.e., less habituation) (p<.02) and S6/S1 was larger in normals (p<0.05), indicating 

weaker dishabituation of the P200 in patients. Similarly, there was weaker dishabituation of 

the N100 (p=0.051) in patients and a highly significant problem with N100 habituation 

(S5/S1; p<0.005). No differences were detected for the P50 measures. The STP could be 

useful in further exploring the function of SG in healthies and its dysfunctions in 

pathological populations. Further exploration of what the STP provides beyond the standard 

paired-stimulus paradigm needs further exploration. The data also support that both gating-

in and gating-out of N100 and P200 are abnormal in schizophrenia patients. 

 
38. 50015: Intracerebral ERPs to affective pictures  

 

M. Brázdil
1
, R. Roman

2
, T. Urbánek

3
, J. Chládek

4
, D. Ġpok

3
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4
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1 
Department of Neurology, St. Anne´s University Hospital, and Faculty of Medicine, Masaryk 
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University, Brno, Czech Republic  
2 
Department of Physiology, Faculty of Medicine, Masaryk University, Brno, Czech Republic 

3 
Institute of Psychology, Academy of Sciences, Brno, Czech Republic 

4 
Laboratory of NMR Electronics, Institute of Scientific Instruments, Academy of Sciences, Brno, 

Czech Republic 
 

Using functional neuroimaging techniques, various cortical, limbic, and paralimbic 

structures have been identified in the last decade as neural substrates of human emotion. 

In this study we used a novel approach (intracerebral recordings of event-related 

potentials) to add to our knowledge of specific brain regions involved in affective picture 

processing. Ten intractable epileptic patients undergoing pre-surgical depth electrode 

recording viewed pleasant, neutral, and unpleasant pictures and intracerebral event-

related potentials (ERPs) were recorded. A total of 752 cortical and subcortical sites were 

investigated. Significant differences in ERPs to unpleasant as compared to neutral or 

pleasant pictures were frequently and consistently observed in recordings from various 

brain areas ï the mesial temporal cortex (the amygdala, the hippocampus, the temporal 

pole), the lateral temporal cortex, the mesial prefrontal cortex (ACC and the medial 

frontal gyrus), and the lateral prefrontal cortex. Interestingly, the mean latencies of 

responses to emotional stimuli were somewhat shorter in the frontal lobe structures (with 

evidently earlier activation within lateral prefrontal areas when compared to mesial 

prefrontal cortex) and longer in the temporal lobe regions. These differences, however, 

were not significant. Additional clearly positive findings were observed in some rarely 

investigated regions ï in the posterior parietal cortex, the precuneus, and the insula. An 

approximately equivalent number of positive findings was revealed in the left and right 

hemisphere structures. These results are in agreement with a multisystem model of 

human emotion, distributed far beyond the typical limbic system and substantially 

comprising lateral aspects of both frontal lobes as well. 

 
39.  50123: Analysis of meditation vs. mindwandering during auditory oddball processing: 

ERP, theta, alpha, and gamma findings.  

 

B. Rael Cahn
1,2

, Arnaud Delorme
3
, John Polich

2 

 
1 UCSD Department of Psychiatry 

2 Cognitive Electrophysiology Laboratory, The Scripps Research Institute 

3 UCSD Swartz Center for Computational Neuroscience 

 

A three-stimulus auditory oddball series was presented to experienced Vipassana 

(mindfulness) meditators during meditation and a control mind-wandering thought period to 

elicit event-related brain potentials (ERPs) in the two different mental states. The stimuli 

consisted of a frequent standard, an infrequent oddball, and an infrequent distracter, with all 

stimuli passively presented. We have previously reported on the ERP findings wherein 

meditation compared to control state effects occurred most strongly for the distracter stimuli 

with frontal N1 amplitude, P2 amplitude, and P3a amplitude all decreased during 

meditation. We now report on the time frequency analysis of these data.  We again found 

the greatest change in attention-related activity for the distracter stimuli with decreased 

stimulus-induced theta power induction. We also found a significant alpha 
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desynchronization to the standard stimuli during the mind wandering condition relative to 

the meditation condition, indicating less processing demands on the brain imposed to the 

frequent standards during meditation. We also found enhanced baseline occipital gamma 

power and greater differential evoked gamma activity in meditation compared to control 

period during the first 100 msec post-stimulus across stimuli, suggesting that the meditation 

state may involve greater sensitivity to the sensory surround at the early preattentive level of 

processing but decreased engagement of attentional circuits to such stimuli. We discuss the 

relevance of such findings to the reported outcomes of meditation including enhanced self 

awareness and decreased distractibility and emotional reactivity.

 
40. 49755: The Effect of Chronic Cannabinoids on the Broadband Auditory Steady-State 

Response in Humans 

 

Patrick D. Skosnik, Giri P. Krishnan, Adam B. Steinmetz, Chad R. Edwards, Jennifer M. 

Vollmer, William P. Hetrick, Brian F. O'Donnell 

 

Department of Psychological & Brain Sciences, Indiana University Bloomington 

 

Recent animal and cellular work has shown that cannabinoid receptors (CB1) may mediate 

neural oscillations necessary for sensory and cognitive processes. The current set of studies 

therefore assessed the effect of chronic cannabis use on neural synchronization (using EEG) 

utilizing broadband (5-50 Hz) auditory steady-state responses (ASSRs). ASSRs were 

assessed utilizing varying rates of binaural stimulation (auditory click-trains at frequencies 

of 5, 10, 15, 20, 25, 30, 35, 40, 45, and 50 Hz). Chronic cannabis users (24 hours abstinence 

prior to study; positive THC urine drug test) and cannabis naïve controls free of DSM-IV 

Axis I or Axis II disorders were evaluated. Time x frequency analyses were performed using 

event-related spectral perturbations (ERSP) and inter-trial coherence (ITC) measures. The 

effect of chronic cannabis use on the ASSR revealed a selective decrease in spectral power 

at 5 Hz (theta-range) and 40 Hz (gamma-range). No differences were observed in intertrial 

coherence. Taken together, these frequency-specific deficits in the generation and 

maintenance of theta and gamma-range neural synchrony are in concurrence with recent 

work in animals, demonstrating a general role of the cannabinoid system in mediating 

GABAergic network oscillations.
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THURSDAY ,  APRIL 23 RD 

 

Good morning!  Continental Breakfast will be served in Alumni Hall from  
7:30am until 8:30am. 

 

W ELCOMING REMARKS  
( W HITTENBERGER AUDITORIUM )  

8: 1 0 AM ï 8:30 AM  

 

Brian F. OôDonnell 
Indiana University, Dept of Psychological & Brain Sciences, Bloomington, IN, USA 

 
 

Bennett I. Bertenthal 
Dean and Rudy Professor of Psychological & Brain Sciences; College of Arts and Sciences 

 

SYMPOSIUM 1  
APPLICATIONS OF BLIND EEG  SOURCE SIGNAL AVERAGING  

(W HITTENBERGER AUDITORIUM )  

8:30 AM ï 10:00 AM  

 
Scott Makeig, Chair  

Swartz Center for Computational Neuroscience, University of California San Diego, La Jolla CA, USA 

 

Arnaud Delorme, Chair 

Swartz Center for Computational Neuroscience, University of California San Diego, La Jolla CA, USA; 

Centre National de la Recherche Scientifique (CNRS), Toulouse, France 

 

Julie Onton  

Donders Center for Cognitive Neuroimaging, Nijmegen, The Netherlands 

 

Tom Busey, Discussant 
Department of Psychological and Brain Science, Indiana University Bloomington 

 

 

Ongoing EEG source signals largely index the actions of ótop-downô processes that maintain or 

adjust the distribution of attention between sensory, mnemonic, and imaginative processes in 

response to the perceived significance of events --- which in turn is heavily influenced by the ever-

varying context in which they occur.  Many open questions remain about the nature and variability 

of event-related EEG signals, including the functional relationships of their dynamics to past and 
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future behavior and experience. To more adequately address these questions, new analysis methods 

are needed. Our research over the past dozen years has convinced us as well as an increasing 

number of other researchers that using independent component analysis (ICA) to find spatial filters 

for information sources in scalp-recorded EEG (and other) data, particularly in combination with 

ótrial-by-trial visualization and time/frequency analysis methods, is a powerful approach to 

discovering the complex spatiotemporal dynamics that underlie EEG responses and the continually 

unfolding brain field-potential phenomena from which they arise. This symposium will present 

recent, unpublished advances by a group pioneering these methods, with applications to studies of 

spatial navigation, working memory, and emotion. 

 

 
1.  ñApplying advances in blind EEG source signal imaging to cognitive neuroscienceò 

 

S. Makeig
1
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1
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1
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1
Swartz Center for Computational Neuroscience, University of California San Diego, La Jolla CA, 

USA; 
2
Centre National de la Recherche Scientifique (CNRS), Toulouse, France

 

 

Like all other living beings, humans continually respond actively to challenges posed by events 

with a goal of maximizing the relative value of the resulting outcomes. The human brain plays a 

central role in this process. Ongoing EEG source signals largely index the actions of ótop-downô 

processes that maintain or adjust the distribution of attention between sensory, mnemonic, and 

imaginative processes in response to the perceived significance of events --- which in turn is 

heavily influenced by the ever-varying context in which they occur.  Many open questions remain 

about the nature and variability of event-related EEG signals, including the functional relationships 

of their dynamics to past and future behavior and experience. To more adequately address these 

questions, new analysis methods are needed. Our research over the past dozen years has convinced 

us as well as an increasing number of other researchers that using independent component analysis 

(ICA) to find spatial filters for information sources in scalp-recorded EEG (and other) data, 

particularly in combination with ótrial-by-trial visualization and time/frequency analysis methods, is 

a powerful approach to identifying the complex spatiotemporal dynamics that underlie EEG 

responses and the continually unfolding brain field potential phenomena they arise from. In 

essence, ICA is a method for training or learning spatial filters that, when applied to data collected 

from many scalp locations, each focus on one source of information in the data. Characterizing the 

joint information content of sensory, brain, and behavioral data, rather than only its mean event-

related variance from baseline, is a powerful new approach to analysis of multi-dimensional signals. 

Applied to EEG data, ICA tackles óhead onô the major confounding factor that has limited the 

development of EEG-based brain imaging methods, namely the broad spread of EEG source 

potentials through the brain, skull, and scalp and the mixing of these signals at each scalp electrode. 

I will describe several new approaches and applications of information-based signal processing that 

are rapidly evolving EEG brain imaging into a highly time-resolved functional imaging modality. 

 

 
2.  ñResidual mutual information between independent EEG components predicts component map 
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dipolarityò 

A. Delorme
1,2

, J.A. Palmer
1
, R. Oostenveld

3
, J. Onton

1
, S. Makeig

1 

 

1
Swartz Center for Computational Neuroscience, University of California San Diego, La Jolla CA, 

USA; 
2
Centre National de la Recherche Scientifique (CNRS), Toulouse, France; 

3
Donders Center 

for Cognitive Neuroimaging, Nijmegen, The Netherlands 
 

A large number of Independent Component Analysis (ICA) or other Blind Source Separation (BSS) 

algorithms have been proposed to separate individual brain and non-brain signal source signals that 

are mixed by volume conduction and electrode summation in human electroencephalographic 

(EEG) scalp recordings. We compared results of decomposing thirteen high-density EEG data sets 

by twenty-two ICA and other BSS algorithms, assessing for each algorithm the overall mutual 

information reduction (MIR) between the resulting component time courses and the number of 

(ónear-dipolarô) component scalp maps that could be well fit by a single equivalent-dipole model. 

ICA/BSS algorithms producing larger MIR generally returned components with more similar scalp 

maps, dipole locations, and time courses, a result compatible with a model of brain-generated 

independent component source activities as generated by emergent spatial synchrony of local field 

activity across a cortical patch, as observed by Freeman and colleagues in animals (óphase conesô) 

and by Plenz and colleagues in slices (óavalanche eventsô). Further, for a wide-ranging set of 

ICA/BSS algorithms mean component time course MIR (in bits/sec) was linearly related to the 

mean proportion of returned components with near-dipolar scalp maps. These results strongly 

support the utility of ICA decomposition for identifying physiologically and functionally distinct 

brain and non-brain source signals in high-density EEG and other electrophysiological data. 

 
3.  ñIndependent modulations of EEG spectral power during emotion imaginationò 
 

J. A. Onton
1
, S. Makeig

1 

 

1
Swartz Center for Computational Neuroscience, University of California San Diego, La Jolla CA, 

USA 
 

Emotions are a fundamental part of being human, yet recording brain activity during genuine 

emotional states is difficult to achieve in a laboratory setting. Showing subjects pictures of intensely 

emotional or disturbing facial expressions or scenes may trigger a cascade of subjective and neural 

events, leading to emotional experiences, but these also depend in large part on the attitudes and 

associations subjects bring to the viewing. Such experiments also typically ignore the broad natural 

range of feeling states that fill our everyday experience, in particular the positive feelings ï 

contentment, happiness, love, compassion, awe, etc. ï that we experience in mild forms, at least, 

during daily life. This study attempted to discover the brain correlates of emotion imagination using 

a guided imagery method. Subjects seated comfortably with eyes closed were asked, via computer-

sequenced voice recordings, to recall and/or imagine a series of scenarios in which they had felt or 

would feel a series of suggested emotions. They were asked to attempt to experience each scenario 

as vividly as possible, with particular focus on their imaginative somatic experience. After 

recording 256 channels of EEG data and using independent component analysis (ICA) to separate it 
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into maximally independent processes, we applied a novel approach to identify characteristic modes 

of power spectral modulation occurring during emotion imagination. This analysis separated 

independent modulator processes acting on the theta (4-8 Hz), alpha (8-12 Hz plus harmonics), and 

beta (15-30 Hz) bands, respectively, plus broadband spectral modulations (from 10 Hz to 200 Hz or 

above), distinct from scalp muscle (EMG) activity, that were differently associated with emotions. 

Though these associations differed considerably across subjects, global associations between 

spectral modulation and emotional valence were identified. The results imply that emotional 

experience affect EEG source spectral power profiles, suggesting possible applications to 

mood/emotion monitoring and/or biofeedback therapy. 

 
 

COFFEE BREAK  
(S OLARIUM )  

10: 00 AM - 1 0 :30 AM  

 

KEYNOTE ADDRESS  
(W HITTENBERGER AUDITORIUM )  

10 :30 AM - 11: 30 AM  

 

ñEpisodic Memory Retrieval: What we have learned from ERPs?ò 
Michael D. Rugg 

Director, Center for the Neurobiology of Learning & Memory, Department of Neurobiology and Behavior, 

Qureshey Research Laboratory, University of California, Irvine 

 

Over the past 30 years or so there has been considerable growth in our understanding of the 

cognitive processes that support successful memory retrieval, and of the neural systems on which 

these processes depend. It will be argued that ERP research has contributed significantly to this 

growth in understanding, and that ERPs continue to be a potent method for studying the cognitive 

neuroscience of memory. In support of this argument, research findings relevant to such issues as 

the control of memory search, dual- versus single-process models of recognition memory, and the 

processes supporting the monitoring and evaluation of retrieved information will be reviewed. The 

relevance of these findings for the understanding of memory impairments, most notably age-related 

memory decline, will be discussed. 
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SYMPOSIUM 2  
LATERALIZED READINESS POTENTIAL :  A  POWERFUL TOOL F OR STUDYING ACTION  

(W HITTENBERGER AUDITORIUM )  

1 :00 PM- 2 :30 PM  

Steven J. Luck, Chair 

University of California Davis 

 

Hartmut Leuthold  
Centre for Cognitive Neuroimaging, Department of Psychology, University of Glasgow 

 

Ines Jentzsch  

School of Psychology, University of St. Andrews 

 

Emily S. Kappenman 

University of California Davis 

 

 

Our ability to interact with a complex environment is largely dependent on the process of 

translating perceptual information about the surrounding world into overt and organized behavior.   

In the laboratory setting, this central process of stimulus-response translation is known as response 

selection.  Although response selection has been studied behaviorally for many years, an ERP 

component known as the lateralized readiness potential (LRP) has provided a new window into 

response selection as it unfolds millisecond by millisecond.  Prior to execution of a lateralized 

motor response, negative activation occurs over motor cortex contralateral to the impending 

response, but before the response has been initiated.  The LRP is elegantly isolated by a difference-

wave approach that provides a measure of this preparatory activity uncontaminated by overlapping 

and unrelated components.  Although the LRP has been used to study a wide range of issues related 

to response selection, new uses and methods are continually evolving that use the LRP to answer 

exciting questions about preparation for action.  The present symposium highlights some of the 

newest insights obtained with the LRP and describes new methods to further exploit the 

information provided by the LRP.   

 
1.  ñIntroduction to the symposium and the lateralized readiness potential.ò 

 

Steven J. Luck 

University of California Davis 

 
2.  ñThe Lateralized Readiness Potential in Actionò 

 

Hartmut Leuthold   
Centre for Cognitive Neuroimaging, Department of Psychology, University of Glasgow 

 

The mental processes underlying action preparation are not directly observable. Traditionally, 

psychologists have been measuring the lateralized readiness potential (LRP) in the response 

precuing paradigm and in choice reaction time (RT) tasks to access motor activation processes. The 
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present paper reviews LRP studies with special emphasis on: (1) The nature of covert motor 

activation during the preparatory interval in response precuing tasks and (2) the time course of 

motor activation after the imperative response signal. I will demonstrate that LRP amplitude 

provides information about the hierarchical organisation of action preparation processes going on 

during the preparatory interval. I will also illustrate that chronometric LRP measures provide a 

powerful tool to assess the locus of experimental effects within the processing chain between 

stimulus input and response output. Finally, I will discuss ways that are suited to enhance LRP 

amplitude, such that an analysis of lateralised motor activity might become possible in single trials. 

Implications of the latter approach for mental chronometry will be elaborated. 

 
3.  ñDecomposing sources of response slowing in the PRP paradigmò 

 

Ines Jentzsch  
School of Psychology, University of St. Andrews 

 

Reaction times are strongly affected by the interval between as well as the nature of subsequent 

events. Recent evidence has shown that part of this slowing might be due to interference between 

post-execution processes requiring central resources and current trial processing, introducing a 

post-execution response selection bottleneck. This idea was applied to the study of dual-task 

interference, sequential effects, as well as posterior slowing. Results from behavioural and 

electrophysiological data (latency of early visual components and Lateralized readiness Potential 

(LRP) onset) support the idea that substantial proportions of the dual-task interference effect as well 

as of posterior slowing can be explained by processes or consequences of response monitoring that 

are capacity limited and require central stages for some time outlasting response execution. More 

specifically, effects of stimulus contrast manipulation on reaction time were absorbed when very 

little time was available between the response to the previous and the stimulus of the current event 

(RSI <50 ms). This effect was stronger for posterror than correct trials, but disappeared when the 

RSI was long (500 ms or longer). Latency of early visual components and onset of the LRP-R 

interval were not affected, whereas the S-LRP was delayed, further supporting the postperceptual 

but premotoric locus of this slowing effect. 

 
4.  ñExtending the Lateralized Readiness Potential: Response Activation and Inhibition in Real 

Timeò 

 

Emily S. Kappenman 

University of California Davis 

 

The lateralized readiness potential (LRP) has become an important tool in the study of response-

related activity in a variety of domains. Typical LRP paradigms use lateralized motor responses to 

isolate the LRP difference wave, which provides a measure of the difference in activation between 

the correct response and the incorrect response.  Although this differential activation has answered 

many questions about topics ranging from subliminal perception to syntactic processing, it has been 

limited by an inability to separately measure activation of the correct response and activation (or 

inhibition) of the incorrect response.  For example, it is not possible to separately measure the 

parallel activation of correct and incorrect responses that is postulated by most models of choice 

reaction times, and it is not possible to determine if a patient group has a reduced activation of the 
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correct response or an overactivation of the incorrect response.  We provide a detailed description 

of new methods that utilize new approaches to isolate correct and incorrect response activation and 

inhibition as they unfold over time.  Applications of this new method to the understanding of basic 

cognitive processes and cognitive dysfunction in schizophrenia will also be explored. 

COFFEE BREAK  
(S OLARIUM )  

2 :30 PM - 3 :00 PM  

 

SYMPOSIUM 3  
EARLY SENSORY PROCESSING DEFICITS IN SCHIZOPHRENIA  

(W HITTENBERGER AUDITORIUM )  

3:0 0 PM - 4: 15 PM  

 
Daniel C. Javitt, Chair 

Schizophrenia Research Center, Nathan Kline Institute/New York University School of Medicine, 

Orangeburg, NY 

 

Pamela D. Butler  

Schizophrenia Research Center, Nathan Kline Institute/New York University School of Medicine, 

Orangeburg, NY 

 

Brian F. OôDonnell 

Department of Psychological and Brain Science, Indiana University, Bloomington, IN; Department of 

Psychiatry, Indiana University School of Medicine, Bloomington, IN 

 

Bruce I. Turetsky  

Department of Psychiatry, University of Pennsylvania School of Medicine, Philadelphia, PA 

 

Schizophrenia is associated with neurocognitive dysfunction that represents a core feature of the 

disorder.  Although traditional models of schizophrenia focus primarily on dysfunction within 

higher order brain regions, more recent models posit the existence of distributed dysfunction across 

both sensory and higher order brain regions. Sensory processing deficits are particularly amenable 

to assessment using both steady-state and transient event-related potential (ERP) approaches.  In 

schizophrenia, behavioral deficits are associated with low-level impairments in the processes of 

sensory gain and integration.  In both the auditory and visual systems, gain mechanisms are 

particularly amenable to ssVEP approaches using rapidly presented stimuli, while integration 

mechanisms may be assessed using transiently presented stimuli that must be integrated over either 

space or time.  In this panel, Dr. Butler will present steady-state data evaluating sensory gain within 

the early magnocellular and parvocellular visual systems, along with transient ERP data assessing 

integration processes across the dorsal and ventral visual streams. Dr. OôDonnell will evaluate gain 
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processes within the early auditory system using auditory ssVEP in both humans and rodents, along 

with potential neurochemical mechanisms; while Dr. Turetsky will focus on auditory integrative 

processes using time and frequency domain analyses of transient auditory ERPs.  Dr. Javitt will 

discuss differences and commonalities across sensory systems, as well as potential contributions of 

early sensory deficits to higher order neurocognitive dysfunction.  Overall, the panel will highlight 

the severity of deficit within early sensory systems in schizophrenia, the relevance of these systems 

to overall functional impairment and the potential of these systems for translational and etiological 

research, as well as the strengths and weaknesses of specific analytic approaches.     

 
1.   ñEarly visual processing deficits in schizophreniaò 

P.D. Butler , E.C. Dias, C.E. Schroeder, N. Weiskopf, P. Sehatpour, N. Revheim, G.S. Silipo, D.C. 

Javitt  

 

Schizophrenia Research Center, Nathan Kline Institute/New York University School of Medicine, 

Orangeburg, NY 

 

Schizophrenia is associated with deficits in early sensory processing that represent a core feature of 

the disorder.  Deficits are, in general, divided into two main categories:  impairments in gain and in 

integration.  Neurophysiological bases of these processes can be evaluated using both steady-state 

and transient ERP approaches.  In steady-state ERP, patients show reduced contrast gain as well as 

altered phase relationships suggesting dysfunction within early visual cortex.    Deficits contribute 

to impaired higher order visual processing, including face emotion recognition.  In transient ERP, 

patients show reduced amplitude of the visual P1 potential, particularly to stimuli biased toward the 

magnocellular system based upon contrast and spatial frequency.  Integration deficits can be 

evaluated using ERP assessment of contour-related stimuli, which can be altered parametrically 

through manipulation of stimulus jitter and spacing.  ñClosureò of recognizable objects results in 

generation of a specific ERP component, closure negativity (Ncl) that reflects interplay between 

dorsal and ventral visual streams.  In schizophrenia, deficits in Ncl generation are accompanied by 

deficits in generation of the earlier P1 component, suggesting impaired dorsal/ventral stream 

interaction. Deficits in P1 generation similar to those observed in schizophrenia are induced by 

NMDA antagonists in animal models, suggesting significant bottom-up contributions to high level 

visual processing deficits in schizophrenia. 

 
2.   ñAuditory Steady State Response Abnormalities in Schizophreniaò 

B.F. OôDonnell(1,2), J.L.Vohs(1), G.P. Krishnan(1), C.A.Brenner(1,2), S.L. Morzorati (2), W.P. 

Hetrick(1,2) 

 

(1) Department of Psychology, Indiana University, Bloomington, IN; (2) Department of Psychiatry, 

Indiana University School of Medicine, Bloomington, IN 

 

Auditory Steady State Responses (ASSRs) are EEG or MEG responses which are frequency and 

phase synchronized to periodic auditory stimuli.  ASSRs elicited by click stimuli show poorer phase 

locking and reduced amplitude in schizophrenia, particularly at 40 Hz and proximal frequencies.  
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Studies from our laboratory using amplitude modulated tones over a wide range of frequencies 

suggest that this entrainment deficit may affect ASSRs at lower frequencies as well, although the 

largest group differences remain in the gamma range.   These findings implicate alterations in 

auditory cortex, consistent with reduced grey matter in MRI studies, but the cellular 

pathophysiology associated with ASSR abnormalities remains unclear.  Hypofunction of the 

NMDA receptor has been hypothesized to play a role in schizophrenia and to contribute to impaired 

gamma range oscillations.  We tested whether ketamine, an NMDA antagonist, affected ASSR 

frequency response in rats.  Initial findings indicated that ketamine produced a shift in frequency of 

maximal response from 50 to 40 Hz.  In conclusion, abnormal ASSRs are consistent with behavioral 

deficits in early stage auditory processing, grey matter MRI abnormalities in the auditory cortex.   

At the cellular level, computational models and pharmacological manipulations suggest that  

NMDA hypofunction may contribute to ASSR deficits.      

 
4. ñA Failure of Auditory Temporal Integration in Schizophreniaò 

 

Turetsky B, Rosner J, Leitman, D 

 

Department of Psychiatry, University of Pennsylvania School of Medicine, Philadelphia, PA 
 

Temporal integration and segmentation of sequential elements of an auditory input stream is critical 

for both the construction of appropriate perceptual units (e.g. words from syllables and the 

separation of adjacent words) and the detection of deviance.  Auditory stream segregation and 

fusion are very early aspects of auditory feature processing.  Sequential elements are typically 

grouped together if they are both temporally proximate and similar in their physical attributes.  We 

exploited this feature to investigate temporal stream integration in 32 schizophrenia patients vs. 32 

controls.  Tone triplets of the form ABA were presented every 400ms (2.5Hz), with 50ms tone 

duration and 50ms ISI.  Tone A was fixed at 1000Hz.  In 2 separate conditions, tone B was either 

acoustically proximal to tone A (950 or 1100Hz) or acoustically distant (500 or 2000Hz).  The 

proximal condition is typically perceived as a single auditory stream of galloping triplets.  The distal 

condition is perceived as two segregated streams of individual tones.  EEG power was used to 

identify the process of temporal integration.  For the proximal condition, controls had a significant 

increase in 2.5Hz power and decrease in 5Hz power, consistent with perception of an integrated 

triplet rather than an individual tone stream.  Patients failed to show any increase in 2.5Hz power, 

suggesting a failure of stream integration.  Evoked gamma power to individual tones of the triplets 

revealed inhibition of response to tones 2 & 3 of each triplet during integration.  Schizophrenia 

patients actually showed facilitation of the gamma response to each subsequent tone.  This suggests 

that a failure of local auditory tonotopic inhibition, in schizophrenia, disrupts auditory stream 

integration.  
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SYMPOSIUM 4  
EXPLOITING M AGNETOENCEPHALOGRAPH Y IN CLINICAL PSYCHOLOGY  

(W HITTENBERGER AUDITORIUM )  

4:30 PM - 6:00 PM  

 
Milena Korostenskaja  

Division of Neurology MLC2015; Cincinnati Children's Hospital Medical Center, Cincinnati, Ohio 

 

Toshiaki Onitsuka 
Department of Neuropsychiatry, Kyushu University, Japan 

 
Kyung Soon Shin 

Seoul National University, Seoul, Korea 

 
Brigitte S. Rockstroh, Chair 

University of Konstanz, Germany 

 

 
1.   Mismatch negativity (MMN) reflects changes in GABA system: combined EEG/MEG study 

 

Milena Korostenskaja, Eero Pekkonen, Paul Horn, Juha Huttunen, Reetta Kivisaari, Seppo 

Kahkonen 

 

Division of Neurology MLC2015; Cincinnati Children's Hospital Medical Center, Cincinnati, Ohio  

Objectives: Preattentive auditory processing is reflected by mismatch negativity (MMN). 

The role of GABA system in modulation of auditory processing remains unclear. Present 

study investigated whether a single dose of lorazepam (LZ) affects pre-attentive auditory 

processing in healthy adults studied with simultaneous high-resolution 

electroencephalography (EEG) and whole-head magnetoencephalography (MEG). Methods: 

Presented stimuli consisted of frequent standard tones (700 Hz: 50- ms duration: P = 0.8): two types 

of randomly embedded infrequent deviant tones with either higher (665 Hz: p = 0.066 "smaller 

deviant") or lower (560 Hz: p = 0.066 "larger deviant") pitch and novel sounds (p = 0.066). Evoked 

responses were recorded in 9 healthy subjects (F/M 5/4: age 20-29 years) after intravenous 

administration of 30 ug/kg LZ or placebo (saline) in a randomised: double-blind: cross-over design. 

P1: N1: P2: MMN and P3a components were analysed. Wilcoxon signed-rank test was used for the 

comparison. Results: (1) EEG: LZ significantly reduced MMN amplitudes in all three deviance 

conditions and P3a amplitude to novel sound. LZ increased latency of MMN to smaller deviants and 

P3a latency to novel sounds. No significant effects of LZ on other ERP components were found; (2) 

MEG: Dipole strength of P50m: N100m: MMNm to smaller deviants and novel sounds was 

reduced. The latency of MMNm to larger deviants was increased. Conclusions: Present results 

suggest that pre-attentive auditory processing is modulated by GABA system. MMN could be used 

as an index in monitoring the treatment associated with modulation of GABA-ergic activity. 

 
2.   ñNeural Oscillatory Activity to Speech Sounds in Patients with Bipolar Disorder: a MEG study.ò 

 

Toshiaki Onitsuka, Naoya Oribe, Shogo Hirano, Shigenobu Kanba 
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Department of Neuropsychiatry, Kyushu University, Japan 

 

Recently, abnormal auditory evoked neural oscillatory activity has been reported in patients with 

bipolar disorder. It was reported that different magnetoencephalography (MEG) patterns of the 

evoked oscillatory activity (eOA) in 20-45 Hz to speech and non-speech sounds were an evidence of 

a fast mechanism for the representation and identification of speech sounds in humans. The current 

study investigated eOA to speech and non-speech sounds in patients with bipolar disorder. Eleven 

patients and 24 normal control subjects participated in this study. MEG responses to speech and 

non-speech sounds were recorded and phaselocking in 20-45 Hz were analyzed. Patients showed 

significant later peaks of the eOA phaselocking to speech sounds in both hemispheres but no 

significant differences to non-speech sounds. These results indicated that patients with bipolar 

disorder may be characterized by the delayed eOA phaselocking to speech sounds in both 

hemispheres. 

 
3.   ñPre-attentive Auditory Processing According to Psychosis Stageò 

 

Kyung Soon Shin
1
, June Sic Kim

2
, Do-Hyung Kang

3
, Junehee Son

4
, Yuri Koh

1
, Jung-Seok Choi

3
, 

Brian F. OôDonnell
5
, Chun Kee Chung

2
, Jun Soo Kwon

1,3,4
 

 
1
 Interdisciplinary Program in Cognitive Science, Seoul National University, Seoul, Korea 

2
 MEG Center, Department of Neurosurgery, Seoul National University College of Medicine, Seoul, Korea 

3
 Department of Psychiatry, Seoul National University College of Medicine, Seoul, Korea 

4
 Clinical Research Institute, Seoul National University Hospital, 28 Yongon-dong, Chongno-gu, Seoul, 

Korea 
5
 Department of Psychological and Brain Sciences, Indiana University, Bloomington 47405, IN, USA 

 

Background: Convergent line of evidence suggests that neurobiological deficits of schizophrenia 

already begin at the prodromal stage of schizophrenia. Pre-attentive auditory deficits, which 

represent a core feature of schizophrenia, were investigated in patients with schizophrenia and 

individuals at ultra-high-risk for schizophrenia. 

Methods: We assessed early auditory processing indexed by the magnetoencephalographic N1m and 

MMNm components elicited during a passive oddball paradigm were measured using cortical 

source modeling in ultra-high-risk individuals. Sixteen individuals at ultra-high-risk for 

schizophrenia, 10 patients with schizophrenia and 18 healthy control subjects, matched for age, sex, 

and education, were participated.  

Results: Both patients with schizophrenia and the ultra-high-risk group showed group differences on 

N1m and MMNm dipole moment than those of the control group. There was no correlation between 

dipole moments and clinical symptoms.  

Discussion: These findings suggest that deficits in the early stage of auditory processing might exist 

prior to the onset of psychosis. N1m and MMNm dipole moment may reflect the functional decline 

at the prodromal stage of schizophrenia. 

 
4.   ñEarly life stress and psychiatric disorder modulate cortical responses to affective stimuliò 

 

B.S. Rockstroh, K. Weber, K. Matz, M. Junghoefer, G.A. Miller, T. Elbert  
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University of Konstanz, Germany 

 

Adverse experience in childhood (early life stress, ELS) has been proposed to shape development of 

brain and neuroendocrine systems, thereby mediating affect and possibly the course of mental 

illness. Two studies examined whether ELS influences cortical affective processing differently in 

psychiatric patients and healthy subjects. In study 1, 50 inpatients with diagnoses of Major 

Depressive Disorder, schizophrenia, drug addiction, or Borderline Personality Disorder and 20 

healthy comparison subjects monitored pleasant, neutral, and unpleasant pictures during 

magnetoencephalographic (MEG) recording. Study 2 re-examined 15 patients from this sample with 

highest ELS as well as 15 patients and 15 controls with low ELS after 11 and 18 months, using a 

rapid serial visual presentation design with affective pictures during MEG. Across sessions and 

designs, posterior event-related activity between 120 and 270 ms after picture onset, analysed in 

source space, was suppressed in patients with high relative to low ELS patients and controls. 

Modulation of activity by stimulus valence was suppressed in high-stress patients in a later interval 

(280-350 ms) in Study 2, suggesting an impact of early experiences on early attention capture by 

stimulus salience. Suppression of posterior activity was also associated with certain diagnoses 

(MDD, BPD), suggesting interactive effects of psychiatric disorder and ELS. Results suggest that 

the functional organization of brain systems that process affective stimuli has been permanently 

(though not necessarily irrevocably) altered in patients with high ELS. Reduced responses indicate 

less extensive processing of affective material, which may make it difficult to cope with high 

expressed emotions in others. Supported by the Deutsche Forschungsgemeinschaft (FOR 751, B5) 

 

FRIDAY ,  APRIL 24 TH  

 

Good morning!  Continental Breakfast will be served in Alumni Hall from  
7:30am until 8:30am. 

 

SYMPOSIUM 5  
V ISUAL PERCEPTION AND EMOTION PROCESSING  

(W HITTENBERGER AUDITORIUM )  

8:30 AM ï 10:00 AM  

 

Margaret M. Bradley 
Psychology Department, University of Florida 

 

Bruce N. Cuthbert 
Department of Psychology, University of Minnesota, Twin Cities 
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Dean Sabatinelli 
University of Georgia 

 
Andreas Keil 

Psychology Department, University of Florida 

 

Peter Lang, Chair 
NIMH Center for the Study of Emotion and Attention, University of Florida 

 

The symposium provides an overview of issues and methods in studies of the brainôs 

electrophysiological response in emotional picture perception. The theoretical orientation shared by 

symposium participants conceives human emotions to be founded on two motivational systems in 

the brainôs of mammals, appetitive and defensive, that evolved to assure the survival of individuals 

and their progeny. These motivational states are engaged by threats or anticipated rewards, 

prompting enhanced vigilance and concurrent preparation for future action. It is proposed that 

humans viewing emotional pictures, appetitive and aversive, show an analogous preferential 

processing, attention capture and sustained vigilance, while autonomic and somatic reflexes are 

potentiated for defense or approach. The ERP studies presented here examine key aspects of this 

conception: Margaret Bradley considers how perceptual features, picture complexity, or novelty, 

modulate the ERP waveform and interact with affective engagement. Bruce Cuthbert examines the 

effect of sustained emotional processing, as participants respond to repeated stimuli of the same 

emotional valence, showing the persistence of the late positive potential (LPP), particularly for 

unpleasant contents, and considering implications for individual differences in emotionôs reflex 

physiology. Dean Sabatinelli provides strong evidence of covariation between this same late 

positive ERP component and fMRI activation in both the visual sensory system and structures 

associated with survival motivation (e.g. amygdala, nucleus accumbens, and insula). We conclude 

with Andreas Keilôs report on evoked oscillatory activity during emotional processing using 

flickering picture stimuli, highlighting the ssVEPôs unique sensitivity in single trial analysis and 

significant co-variation with autonomic arousal. 

 
1.  ñERPs in affective perception: Complexity, Novelty, and Significanceò 
 

Margaret M. Bradley  

 

Psychology Department, University of Florida 

 

Affective perception reliably and strongly modulates event-related potentials measured during 

picture processing, prompting a late positive centroparietal slow wave that is enhanced when 

viewing emotional, compared to neutral, pictures. Highly arousing contents, whether aversive (e.g., 

threat) or appetitive (e.g., erotica) similarly modulate the late positive potential. One interpretation 

is that these modulatory effects reflect activation of neurallyorganized defensive and appetitive 

motivational systems that have evolved to protect and sustain the life of the organism. Motivational 

activation prompts 

heightened orienting, attention, and action to these significant cues. Data are reviewed exploring 

effects of complexity, perceptual novelty, repetition, and taskrelevance on modulation of the late 

positive potential and other components of the event-related potential during affective perception. 

Whereas perceptual novelty and complexity modulate components that are temporaily earlier and 
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spatially distinct from the late positive potential, both stimulus emotionality and task-relevance 

independently enhance a positive potential that is maximal over centro-parietal sensors. We suggest 

that whereas emotional cues naturally engage the motivational circuits that detect stimulus 

significance, experimental tasks, salient contexts, and verbal instructions are now able to flexibly 

engage the neural circuits that were once dedicated exclusively to survival. In this view, the late 

positive potential primarily indexes the significance of a cue, a view 

consistent with theorists that include Sutton et al. (1967), Donchin (1981), Johnson (1986), Gratton 

et al. (1990), and others. Taken together, the data suggest that perceptual variables modulate the 

event-related potential at early stages of picture processing, whereas stimulus significance, defined 

as motivational activation, modulates later components of the event-related potential. 

 
2.  ñGetting Motivated: The late positive potential varies across sustained emotional picture 

presentationò 

 

Bruce N. Cuthbert, Daniel J. Goldman, Julia K. Langer, & Michelle A. Roth 

 

Department of Psychology, University of Minnesota, Twin Cities 

 

Prior research with peripheral measures (e.g., skin conductance, facial muscle activity) has shown 

increased responding across the course of a block of allunpleasant emotional pictures, but not 

across comparable blocks of neutral or pleasant pictures; further, these effects are stronger for high- 

versus low-anxious subjects. The current study was designed to extend these findings to the domain 

of event-related potentials (ERPs), and in particular, the Late Positive Potential (LPP) ï a positive-

going waveform with a centro-parietal maximum that begins around 300 ms and is larger for 

emotionally arousing (pleasant or unpleasant) pictures. EEG was recorded from 128 channels while 

41 undergraduates viewed 648 IAPS images in three blocks, each block containing pictures of one 

affective valence (pleasant, neutral, or unpleasant, order counterbalanced across 

subjects; 216 pictures/seconds each). A presentation rate of 1 s/picture was employed so as to 

observe an LPP yet provide sufficient trials to average responses across the three terciles of each 

block. As expected, the LPP at parietal sites was larger overall for arousing (pleasant and 

unpleasant) than for neutral images (p < .01). No valence differences were observed in the first 

tercile of each block, while LPPs to unpleasant pictures were significantly larger compared to 

neutral content for the second tercile, and compared to both pleasant and neutral at the third tercile 

(all pôs < .01); also, across terciles, a significant linear trend was observed only for unpleasant 

pictures. This paradigm may be a promising method for rapid assessment of sustained emotional 

responding and relevant individual differences.  

 
3.  ñCompare and contrast: Hemodynamic and electrocortical measures of emotional perception.ò 

 

Dean Sabatinelli 

 

University of Georgia 

 

A recent within-subject study found that emotional modulation of the centroparietal late positive 

complex (LPP) of the picture onset event-related potential (ERP) correlates with aggregate 

hemodynamic activity in lateral occipital (LOC), intraparietal (IPS), and inferior temporal (IT) 
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visual cortex, measured with functional magnetic resonance imaging (fMRI). Here we investigate 

whether fMRI-LPP correlations during emotional perception extend to subcortical structures 

involved in emotional perception, and whether modulation of an earlier, occipital ERP component 

also corresponds with hemodynamic activity. Two groups of participants (fMRI = 22, EEG = 20) 

viewed an eventrelated series of 24 grayscale pictures, including 8 erotic couples, 8 neutral people, 

and 8 mutilation scenes. Replicating prior work, emotional modulation of the LPP showed 

significant correlations with hemodynamic signal change in inferotemporal, intraparietal, and 

lateral occipital (though not primary) visual cortex. The LPP also correlated with hemodynamic 

signal in subcortical amygdala, nucleus accumbens, as well as insula and anterior cingulate. Despite 

a significant correlation between the LPP and the earlier EPN component, the EPN did not strongly 

correlate with visual cortical or subcortical hemodynamic signal, suggesting that these two 

components reflect partially independent aspects of affective picture perception. In sum, 

modulation of the slow cortical LPP by highly arousing emotional pictures is consistently correlated 

with multiple areas of secondary visual cortex, as well as subcortical and cortical structures 

involved in emotional processing.  

 
4.  ñThe ups and downs of emotional perception: oscillatory brain activity as a continuous index of 

cortical facilitation when viewing affective stimuliò 

 

Andreas Keil 

 

Psychology Department, University of Florida 

 

A plethora of studies suggest that affectively arousing stimuli automatically attract attentional 

resources to facilitate sensory processing. This presentation focuses on time-varying changes of 

visual cortex activity when viewing emotional content. Steady-state visual evoked potentials 

(ssVEPs) are presented as a technique that affords sensitivity to fluctuations of attention in time, at 

near real-time resolution. Because ssVEPs are defined by a resonant oscillatory response of visual 

cortex to repetitive (flickering) stimulation, they can be readily extracted from noise and described 

in the joint time-frequency domain. Tagging visual stimuli by means of different driving 

frequencies enables researchers to monitor cortical facilitation and inhibition for specific stimuli 

within complex arrays. Results suggest that, across stimulus types and experimental designs, 

enhancement of the ssVEP amplitude can be observed when stimuli have motivational relevance for 

the observer. When multiple stimuli compete for resources, task-irrelevant emotional stimuli act as 

strong and effective distractors. They withdraw resources from a competing task, which is reflected 

in reduction of the ssVEP amplitude and reduced behavioral performance. Timing analyses suggest 

that such emotional attention capture occurs fast and may last for several hundreds of milliseconds, 

after which the ssVEP amplitude and task performance recover. The talk will conclude with 

considerations of spatial and temporal dynamics of perception and attention in a theoretical 

framework that views emotions as action dispositions. In particular, we will suggest that neural 

mass activity in the human visual cortex reflects selection of motivationally relevant object features 

and may be modulated by their relevance for controlling behavior. 
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COFFEE BREAK  
(S OLARIUM )  

10:00 AM - 1 0 :30 AM  

  

SAMUEL SUTT ON AWARD LECTURE  
(W HITTENBERGER AUDITORIUM )  

10: 3 0 AM - 1 1 :30 AM   

 

ñNeural correlates of immediate prior visual experience.ò 
Joel Snyder 

University of Nevada 

 

The brain events underlying storage of prior sensory and perceptual experience are not well 

understood, despite their importance in mediating well-known effects of temporal context on 

perception. To begin exploring such brain events, we recorded event-related potentials (ERPs) 

during a visual motion segregation task. Two gratings moving in different directions viewed 

through an aperture are perceived as a coherent plaid moving in one direction or two segregated 

gratings moving past each other. When the angle formed by the motion directions of the two 

gratings is larger, observers perceive more segregation. To examine effects of prior angle, we 

presented an adaptation plaid with a small, intermediate, or large angle, followed by a test plaid 

with an intermediate angle. Stimuli were flickered on every 200 ms to ERPs. When the adaptation 

plaid had a larger angle, the test plaid was more often perceived as coherent. During adaptation, 

large angle resulted in ERP modulations in occipital electrodes, which were explained by bilateral 

sources in primary visual cortex and area MT; during tests following large-angle adaptation, ERP 

modulations in occipital electrodes were explained by sources in distinct brain areas to those 

modulated during the context. To examine effects of perception during adaptation on perception 

during the subsequent test, we analyzed only those trials in which the adaptation (and test) had an 

intermediate alpha. Segregated percepts during adaptation were more likely than not to be 

continued during test. During adaptation, segregated percepts resulted in ERP modulations in 

occipital electrodes which were explained by MT and parietal sources, consistent with previous 

physiological studies of ambiguous motion perception; during tests that followed segregated 

percepts, ERP modulations occurred with similar timing and source activity as segregation-related 

modulations during adaptation. These results suggest that encoding the current and prior stimulus 

engages distinct brain processes, whereas encoding the current and prior perception engages similar 

brain processes. Broader implications for the neural basis of conscious visual perception will be 

discussed. 
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SYMPOSIUM 6  
BEYOND W AVELETS ? UNIFORM DESCRIPTION OF T IME AND FREQUENCY 

IN CHARACTERIZING ABERRANT FUNCTIONAL SYNCHRONY IN 

PSYCHOPATHOLOGY  
(W HITTENBERGER AUDITORIUM )  

1:00 PM ï 2:30 PM  

Selin Aviyente 
Michigan State University 

 

Edward M. Bernat 
 University of Minnesota 

 

Seung Suk Kang 
Minneapolis VA Medical Center, University of Minnesota 

 

Scott R. Sponheim, Chair 
Minneapolis VA Medical Center, University of Minnesota 

 

Kevin M. Spencer, Discussant 
Department of Psychiatry, Harvard Medical School, Boston, MA 

Boston Veterans Affairs Healthcare System, Brockton Division, Brockton, MA 

 

A key challenge in neuroimaging methods is to identify functional networks of the brain underlying 

observed neural activity. Current approaches to imaging tend to be used to index local neural 

activations, but there is an increasing emphasis on methods for characterizing functional 

interactions between brain regions. High time-resolution data such as electroencephalography 

(EEG) and magnetoencephalography (MEG) recordings hold potential as good measures for 

characterizing the interaction of brain regions during complex cognitive processes.  To date, 

investigators have typically applied wavelets to resolve dynamic changes in neural activity in terms 

of frequency and time.  Wavelets are attractive for detecting high frequency transients in a given 

signal; however, wavelets impose non-uniform representation across the time-frequency surface 

and thus bias descriptions of energy and phase.  We investigated whether there may be a means by 

which to generate uniform time-frequency resolution distributions that better track dynamic 

changes in phase synchrony.  We examined a new measure based on bilinear time-frequency 

distributions, in particular the Rihaczek distribution.  In this symposium we describe the 

formulation of the time-frequency phase synchrony (TFPS) index and its application to simulated 

data to test its accuracy and robustness in detecting signals in noise.  We also describe the use of the 

TFPS in two forms of psychopathology that have been characterized by deficient cognitive control 

stemming from abnormalities in the frontal cortex.  One application involves analysis of EEG from 

an error-related negativity paradigm in externalizing psychopathology, while the other application 

includes analysis of MEG informed by functional magnetic imaging data to characterize executive 

dysfunction in schizophrenia. 

 
1.  ñDevelopment and Testing of the Time-Frequency Phase Synchrony (TFPS) index.ò 

 

Selin Aviyente, Westley Evans 
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Michigan State University 

 

The temporal coordination of neural activity within structural networks of the brain has been 

posited as a basis for cognition. Changes in the frequency and similarity of oscillating electrical 

potentials emitted by neuronal populations may reflect the means by which networks of the brain 

carry out functions critical for adaptive behavior of the organism. A computation of phase 

synchrony in signals recorded from the brain is a method for characterizing the temporal 

interactions between neuronal populations. Recently, different measures for quantifying the time-

varying and frequency dependent nature of neural synchronization have been proposed. The most 

common methods for measuring time-varying phase synchrony employ the Hilbert transform and 

the complex wavelet transform of signals to estimate their instantaneous phase difference and 

locking. These methods suffer from the assumption that the underlying signals are narrowband and 

the non-uniform time-frequency resolution. In this paper, we extend this idea by introducing a new 

time-varying phase synchrony measure based on Cohenôs class of time-frequency distributions. 

This index offers improvements over existing synchrony measures by characterizing the similarity 

of signals from the brain with uniformly high resolution across time and frequency. The proposed 

measure is applied to both synthesized signals and electroencephalogram (EEG) data to test its 

effectiveness in estimating phase changes and quantifying the neural synchrony in the brain.  

 
2.  ñError-related Negativity (ERN) and Externalizing Psychopathology: Aberrant Functioning  

Revealed by Time-frequency Energy and Phase-Synchrony Analysis.ò  

 

Edward M. Bernat, Christopher Patrick 

 

University of Minnesota  

 

Theoretical and empirical work suggest that there are deficits in prefrontal cortex (PFC) functioning 

associated with impulse dysregulation (externalizing) psychopathology.  Advances in the study of 

control processes measured using performance monitoring tasks (e.g. the ERN) have provided an 

excellent avenue for making inferences about the involvement of the PFC, anterior cingulate cortex 

(ACC) and motor areas - all known to be engaged in performance monitoring tasks.  Initial work, 

based on time-frequency energy analyses in the theta band (3-7 Hz), demonstrates that externalizing 

is associated with deficits in endogenous performance monitoring indexed by the response-ERN, 

but not with deficits in exogenous performance monitoring indexed by the feedback-ERN.  Because 

endogenous performance monitoring is more dependent on the PFC, this dissociation supports the 

view that PFC activity is diminished or disrupted for individuals high in externalizing.  To assess 

for deficits in functional connectivity associated with this diminished response-ERN, Time-

frequency phase-synchrony (TFPS) was employed to relate response-ERN time-frequency activity 

with other brain regions engaged during the response-ERN.  Results indicate that response-ERN 

TFPS is increased during error relative to correct trials in centroparietal and primary motor areas.  

Further, these functional relationships were significantly diminished for individuals high in 

externalizing. Results are discussed in terms of validating the operation of the new TFPS measure, 

and providing suggestive evidence that deficits in externalizing psychopathology can be measured 

with it.  

 
3. ñCharacterizing Aberrant Functioning in Networks Network during Executive Control in 



 
 

 - 59 - 

Schizophreniaò 

 

Seung Suk Kang  & Scott R. Sponheim,  

 

Minneapolis VA Medical Center, University of Minnesota 

 

Although the mapping of controlled processing deficits onto specific functional brain abnormalities 

may be a means to detailing regions of cortical pathology in schizophrenia, a growing body of 

imaging studies is marked by inconsistencies.  Studies reveal variations in what regions of the 

prefrontal cortex (PFC) are abnormal in schizophrenia and show both under and over activation of 

PFC during controlled processing.  In order to fully explain the basis of cognitive dysfunction in 

schizophrenia scientists will likely have to examine the nature of interactions between cortical 

regions.  We carried out a study of the neural basis of deficient cognitive control processes in 

schizophrenia using a visual-spatial working memory task and magnetoencephalography (MEG) 

recordings in schizophrenia patients and demographically similar nonpsychiatric control subjects.  

Cortical source signals were estimated from 248 MEG signals by using a realistic head model and a 

distributed source estimation algorithm. Using computed distributed cortical source time-series 

signals the principal signals for regions of interest (ROIs) were generated. ROIôs were defined 

through functional magnetic resonance imaging (fMRI) using the same subjects and task. The 

procedures allowed direct investigation of gamma activity in regions of an fMRI-defined neural 

network evident during task performance.   Phase synchrony analyses were focused on gamma band 

frequencies because analysis of energy revealed significant augmentation of gamma activity in 

ROIs during delay and copy periods of the task. During retention and retrieval of material in 

working memory schizophrenia patients exhibited reduced phase synchrony of bilateral dorsal 

lateral PFC with the right inferior temporal cortex. Results are suggestive of disconnection of dorsal 

lateral PFC with posterior brain regions in schizophrenia.  
 

SYMPOSIUM 7  
LATERALIZED MECHANISMS OF THOUGHT AND LANGUAGE  

(G EORGIAN ROOM )  

1:0 0 PM ï 2:30 PM  

 

Joseph Dien, Chair 

Developmental Neuroscience Laboratory, University of Louisville 

 

Diana Deacon 

John Jay College of Criminal Justice of the City University of New York 

 

Padmapriya Kandhadai 

University of Illinois, Urbana-Champaign 

 

As neuroimaging methods continue to advance, the pervasiveness of hemispheric asymmetries has 

become increasingly salient, yet the meaning behind these lateralized processes has continued to 

elude consensus.  In the present symposium three studies representing the cutting edge of laterality 

research shed new light on this question, reflecting different sides of current thinking about this 
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perplexing but widely significant issue. 

 
1.  ñLateralized Expectancy Mechanisms: A Test of the Janus Modelò 

 
1
 Joseph Dien, 

2
 Aminda O'Hare  

 
1
Developmental Neuroscience Laboratory 

University of Louisville 
2
Department of Psychology 

University of Kansas 

 

The Janus model of laterality (Dien, 2008; Dien, in press) proposes that hemispheric asymmetries 

exist because the two hemispheres operate in parallel to carry out complementary roles and these 

roles require different strengths to be effective.  It is proposed that the left hemisphere role is to 

focus on the future, making predictions and setting goals, whereas the right hemisphere role is to 

detect unexpected events and to respond to them quickly.  Central to this model is the utilization of 

predictive processes.  Core predictions of this model are that there are distinct processes for forming 

local expectancies (what specific event will happen at a specific time) and for forming global 

expectancies (an ongoing sense of what events are generally unlikely to happen) and that they 

should be left- and right- lateralized, respectively.  High-density 129-channel event-related 

potentials were recorded from 21 participants while they performed oddball and sequence tasks.  

Temporo-spatial principal components analysis and source analysis indicated that, as predicted, a 

right-lateralized P300pz responded most strongly to the global expectancies in the oddball task 

whereas a left-lateralized P400cz responded most strongly to the local expectancies in the sequence 

task. 

 
2.  ñAn Unrelated Intervening Item Disrupts Priming in the Right Hemisphere but Not the Left: 

Implications for Models of Memory and Semantic Processingò 
 

Diana Deacon, Jill Grose-Fifer, Masanori Nagata, & Anna Dynowska 

 

John Jay College of Criminal Justice of The City University of New York 
 

The purpose of this investigation was to evaluate the ability of each cerebral hemisphere to hold 

multiple word meanings in an activated or easily accessible store, such as what we normally term 

working memory, and 2) to obtain further evidence that semantic information is represented in a 

distributed fashion in the right hemisphere (RH) and locally in the left hemisphere (LH) as 

previously proposed (Deacon et al. 2004). The empirical question was whether N400 priming would 

withstand the interposition of an unrelated item between a prime and a related target when the 

stimuli were presented to the LH or RH.  In each trial, three stimuli were presented sequentially, to 

the same visual field, followed by a question mark, and a probe word. Subjects performed a 

semantic judgement on the probe.  Trials contained either a pair of unrelated words separated by a 

row of asterisks (e.g., DOCTOR-***** -DOG), a pair of words that were related, both categorically 

and associatively, and also shared features (e.g., CAT-***** -DOG), or pairs of related words that 

were separated by an unrelated word (e.g., CAT-TRUCK-DOG). The intervening unrelated word 

disrupted priming in the RH but not in the LH. It is concluded that only the LH can maintain the 

activation of multiple word meanings in a working memory system.  The RH contributes to 
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sentence processing by quickly responding to contextual cueing from the LH. The distributed nature 

of semantic activation in the RH and how this may allow rapid deactivation of contextually 

inappropriate items in sentence processing will be discussed. 

 
3.  ñThe ties that bind the lexicon: Lexical associative processes in the cerebral hemispheresò 

 

Padmapriya Kandhadai, Kara D. Federmeier 

 

University of Illinois, Urbana-Champaign 

 

Lexical associative processes in the two cerebral hemispheres were investigated in a series of 

studies using the visual half-field technique in conjunction with event-related brain potentials 

(ERPs).  Association strength was manipulated between purely associated prime-target pairs, which 

were not from the same semantic category and shared minimal or no semantic features in common.  

Both hemispheres showed a clear sensitivity to lexical associative relationships, as ERPs to 

lateralized targets in both visual fields revealed reduced N400 amplitudes for associated relative to 

unrelated pairs.  In both hemispheres, this association-related facilitation was graded by associative 

strength.  Strikingly, contrary to some existing theories, both strongly (e.g., shoe-foot) and weakly 

(e.g., cast-ballot) associated pairs elicited equivalent priming across the two hemispheres.  However, 

moderately associated pairs (e.g., exercise-sweat) were more facilitated in the LH than the RH, 

consistent with patterns seen in sentence processing studies.  Further, weakly associated pairs that 

possessed a strong association in the reverse direction (e.g., meat-butcher) elicited enhanced late 

positive complex activity selectively in the LH. This suggests that the LH additionally employed 

controlled processes to reshape and amplify the weak association from prime to target.  As a group, 

these findings support theories, which posit that the hemispheres have similar lexical and semantic 

representations but employ different processing strategies to process meaning relationships between 

words.  

 
 

COFFEE BREAK  
(S OLARIUM )  

2:30 PM - 3:00 PM   
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SYMPOSIUM 8  
NEUROPHYSIOLOGY OF THOUGHT D ISORDER AND LANGUAGE PROCESSING 

IN SCHIZOPHRENIA  
(G EORGIAN ROOM )  

3:00 PM ï 4:30 PM  

 
Ruth Condray 

Western Psychiatric Institute & Clinic and Department of Psychiatry, University of Pittsburgh School of 

Medicine, Pittsburgh, PA, USA and VA Pittsburgh Healthcare System, Pittsburgh, PA, USA 

 

Dean F. Salisbury, Chair  

Cognitive Neuroscience Laboratory, McClean Hospital, Dept of Psychiatry, Harvard School of Medicine 

 

Michael Kiang 

Assistant Professor, Dept of Psychiatry & Behavioural Neurosciences, McMaster University 

 

Debra Titone, Chair & Discussant 

Department of Psychology, McGill University 

 

Disorganized thought is a cardinal sign of schizophrenia. It is not known precisely what functional 

abnormality underlies this symptom, nor whether it can be attributed to a single cognitive deficit. 

Current debate exists as to whether the deficit is related to attention or to more basic memory 

processes. Within memory processes, it is unclear the degree to which thought disorder reflects 

deficits in semantic stores, verbal working memory maintenance, or contextual utilization. In 

addition, the relationship between deficient putative electrophysiological indices of thought disorder 

and other symptoms are not fully elucidated. The purpose of this session is to present different 

views on the underlying neurobiology of schizophrenic thought disorder and to indicate where in 

the information processing stream abnormalities are likely to occur. 

 
1.  ñSemantic Memory in Schizophrenia: Deficit in Semantic Access or Storage?ò  

 

Ruth Condray, Stuart R. Steinhauer, and Greg J. Siegle  

 

Western Psychiatric Institute & Clinic and Department of Psychiatry, University of Pittsburgh 

School of Medicine, Pittsburgh, PA, USA and VA Pittsburgh Healthcare System, Pittsburgh, PA, 

USA  

 

Background: Semantic memory impairment is reliably associated with a diagnosis of schizophrenia, 

although the nature of this cognitive deficit has not been established. Two candidate mechanisms 

are semantic memory storage and access, which are both indexed by the N400 component of the 

event-related potential. General theories regarding the constituents that distinguish storage and 

access include functional systems that serve the processing of semantic relatedness and word 
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frequency information, processing speed, and response refractoriness or consistency. A storage 

deficit is assumed to include an absence of the semantic relatedness effect (advantage for 

semantically related words) and the presence of the word frequency effect (advantage for high 

frequency words). An access deficit involves the reverse profile with discrimination of semantic 

relatedness but no discrimination of word frequency information. Candidate biological systems 

include modulatory pathways that function to enhance neural signals, such as the cholinergic 

system. Recent findings in the literature based on behavioral evidence suggest a mixed pattern of 

both storage and access deficits for schizophrenia. Electrophysiological responding prior to overt 

behavioral response may be informative regarding the storage-access distinction. Data based on 

N400 will be presented that address this important question for schizophrenia. Methods: In a recent 

study, N400 was recorded in 14 schizophrenia outpatients and 14 healthy controls (mean age of 

sample = 32.9 yrs) while they performed a delayed letter probe task that was incidental to the 

linguistic characteristics of word pairs, which varied in semantic association (related, unrelated) and 

word frequency (very low to very high). Prime-target stimulus-onset asynchrony = 1 s. At testing, 

patients were receiving clinician's-choice of atypical antipsychotics; patients and controls were 

group-matched for age, gender, and demographics. Results: The N400 priming effect differed 

significantly between groups, with only controls showing the typical pattern of greater N400 

negativity for unassociated than associated words. N400 to word frequency also differed 

significantly between groups; controls' N400 became more negative with decreasing word 

frequency, while patients' N400 failed to discriminate between levels of word frequency. Additional 

analyses based on patients (n=9) receiving either clozapine or olanzapine, which have affinity for 

muscarinic receptors, showed the typical N400 priming effect but only at vertex. However, N400 

response to word frequency remained statistically non-significant. Conclusions: Results of our 

recent study are suggestive of a deficit in semantic access for schizophrenia, as well as an influence 

of neuromodulatory pathways on patients' semantic storage. Moreover, cumulative findings from 

our laboratory show only limited improvement in the N400 priming effect for patients receiving 

either traditional (typical) or newer generation (atypical) antipsychotic agents. The overall pattern of 

findings is consistent with the hypothesis that semantic memory deficits represent a moderating 

biological marker for schizophrenia.  

 
2.  ñAbnormal N400 But Intact Hemispheric Processing of Ambiguity in Schizophreniaò 

  

Dean F Salisbury  

 

Cognitive Neuroscience Laboratory, McLean Hospital, Department of Psychiatry, Harvard Medical 

School  

 

Salisbury=s Activation-Maintenance Model of Schizophrenic Though Disorder (2002, 2008) posits 

that disordered thinking in schizophrenia is a consequence of the automatic selection of conceptual 

associates of dominant meanings of ambiguous words (e.g., toast, panel) despite contextual 

information suggesting subordinate meanings are more appropriate. Thus, a thought disordered 

individual might think of butter and breakfast upon hearing Atoast@, even during discussion of a 

wedding reception. Previous work examined the N400 event-related potential to disambiguating 

words on short sentences to test the prediction that schizophrenia patients would show a large N400-

effect to subordinate homograph associates as a result of dominant meaning space preselection. 

Results were suggestive of the effect, but somewhat variable. The current experiment used word 
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pairs to simplify the procedure and to less tax memory maintenance. Furthermore, hemispheric 

responses were compared, as evidence suggests the left hemisphere may select dominant meanings, 

while the right hemisphere may keep all possible meanings active. Subjects indicated whether two 

words (PRIME, TARGET) were related. The PRIME, presented for 1 second, could be an 

ambiguous or an unambiguous noun, and the TARGET, presented 1.25 seconds after the onset of 

the PRIME, was a dominant or subordinate associate, or a related or an unrelated word, 

respectively. The N400-effect was calculated from the difference waveform, subtracting the ERP to 

associated words from unrelated, dominant, and subordinate words from 400-600 msec. Groups (23 

schizophrenia, 25 matched controls) showed significantly different N400-effects to the words 

(group x word, p =.04). Controls showed a graded response, with dominant < subordinate < 

unrelated, as previously demonstrated. Schizophrenia patients, by contrast, showed the largest N400 

effect to subordinate associates, with little activity to dominant or unrelated words. Furthermore, 

both groups showed a right hemisphere distribution to unrelated words, with substantial left 

hemisphere activation to subordinate associates (word x hemisphere, p <.001). These data support a 

semantic bias in schizophrenia. They also demonstrate a special role of the right hemisphere in 

maintaining broad homograph meaning hierarchies, as the left hemisphere showed a relatively 

greater N400 effect. This hemispheric specialization appears to be intact in schizophrenia.  

 
3.  ñAssociation of N400 Semantic Priming Deficits with Psychosis in Schizophrenia  

 

Michael Kiang, Marta Kutas, Gregory A. Light, Jocelyn Prugh, David L. Braff 

  

Dept. of Psychiatry & Behavioural Neurosciences, McMaster University 
 

Following a meaningful prime stimulus, schizophrenia patients have been hypothesized to exhibit 

impaired neurophysiological activation of related concepts in general, and/or supranormal activation 

of weakly related concepts in particular, within semantic long-term memory. The former 

abnormality may occur at relatively longer intervals, and the latter at shorter intervals, after the 

prime. We tested these hypotheses using the N400 ERP to probe activation of concepts in semantic 

memory. At both shorter (300-ms) and longer (750-ms) prime-target stimulus-onset asynchronies, 

schizophrenia patients exhibited larger N400 amplitudes than healthy individuals to targets both 

strongly and weakly related to a preceding prime, and smaller N400 amplitude differences between 

related and unrelated targets. In addition, across studies, such N400 priming reductions in 

schizophrenia patients correlated with severity of psychosis, pointing to a possible role for abnormal 

processing of relationships between meaningful stimuli in the pathogenesis of delusions. Moreover, 

we have found that magical ideation in a nonclinical sample also correlates with reduced N400 

priming, suggesting an analogous neurocognitive mechanism for formation of unusual beliefs in the 

nonclinical population. 
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SYMPOSIUM 9  

THE MERITS OF THE SURFACE LAPLACIAN REVISITED :  A  GENERIC 

APPROACH TO THE REFERENCE - FREE ANALYSIS OF ELECTROPHYSIOLOGIC 

DATA  
(W HITTENBERGER AUDITORIUM )  

3:00 PM ï 4:30 PM  
 

Craig E. Tenke, Chair & Discussant 

 Dept of Psychiatry, College of Physicians and Surgeons, Columbia University, NY 

 

Franck Vidal 

Laboratoire de Neurobiologie de la Cognition, CNRS et Universite de Provence, Marseille France 

 

Jürgen Kayser, Chair 

Division of Cognitive Neuroscience, NY State Psychiatric Institute, NY 

 

Boris Burle 

Laboratoire de Neurobiologie de la Cognition, CNRS et Universite de Provence, Marseille France 

 
 

A persistent issue when analyzing electrophysiologic data is the dependency of surface potentials 

on the recording reference, affecting measures in both frequency and time domain. The choice on a 

reference location (e.g., linked-mastoids, linked-ears, nose, average) crucially affects component 

interpretation (e.g., polarity, topography, generator) and statistical analysis. Although this issue is 

generally known and communicated through seminal papers, reviews and textbooks, its empirical 

implications for electrophysiologic research have barely or only superficially been addressed. As a 

consequence, the field at large lacks straightforward or practical solutions, and misconceptions 

prevail. Among these are notions that an average reference or principal components analysis are 

reference-independent strategies. However, it has long been recognized that a surface Laplacian 

transformation (i.e., second spatial derivative) provides a truly reference-free technique, which can 

easily be implemented as an intermediate step during EEG/ERP data analysis. This symposium 

reviews the biophysical properties of surface potentials and their current source density (CSD) 

estimates on scalp (surface Laplacian), which simplify volume-conducted redundancies resulting in 

sharper topographies that more closely correspond to the underlying current generators. We will 

compare the CSD approach to other EEG source localization methods, and address common 

reservations based largely on concerns that CSD methods represent only superficial generators and 

require a high-density EEG montage. This symposium joins two research teams that have been and 

are systematically applying CSD techniques. While focusing on CSD methodology as a bridge 

between montage-dependent scalp potentials and their underlying current generators, the merits of 

a CSD transform to quantify EEG spectra and ERP components are illustrated through empirical 

studies addressing a diversity of basic and clinical research objectives. 

 
1.  ñCharacterization and Localization of Scalp-Recorded EEG: Biophysical 

Implications and Empirical Consequences of Volume Conductionò 

 

Craig E. Tenke & Jürgen Kayser 
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1
 Division of Cognitive Neuroscience, New York State Psychiatric Institute, New York, NY 

2
 Department of Psychiatry, College of Physicians and Surgeons, Columbia University, New York, 

NY 

 

The topographic ambiguity and reference-dependency that has plagued EEG/ERP 

research throughout its history are largely attributable to volume conduction, which 

may be concisely described by a vector form of Ohm's Law. This biophysical 

relationship is common to conventional models that are used to infer neuronal 

generators via inverse solutions (e.g., BESA, LORETA). It may be further simplified 

as Poisson's source equation, which identifies underlying current generators from the 

second spatial derivative of the field potential (Laplacian transformation). 

Appropriately designed intracranial CSD studies have thereby dissected the "cortical 

dipole" into intracortical sources and sinks, corresponding to physiologically 

meaningful patterns of neuronal activity at a sublaminar resolution, much of which is 

locally cancelled (i.e., closed field). By virtue of the macroscopic scale of the 

scalp-recorded EEG, a surface Laplacian reflects the radial projections of these 

underlying currents. The resulting waveform topographies faithfully summarize and 

simplify essential constraints placed on putative generators by a scalp potential 

topography, even for deep closed fields (simulated within longitudinal fissure). This is 

in striking contrast to inverse solutions, which may fail under these conditions, 

rendering CSD the conservative localization approach. CSD also provides a basis for 

identifying and quantifying reference-free spectral components (e.g., midline frontal 

theta, alpha subbands), avoiding the pitfalls of log transformation, such as the 

introduction of dominant rhythms into inactive sites, over-representation of sites near 

the reference or with minimal activity, and possible inversions of power spectrum 

asymmetries. Moreover, CSDs are identical across recording references or montages 

(average reference). CSD is thereby a valuable empirical approach that also provides a 

global biophysical context, spanning from intracortical to scalp recordings. 

 
2.  ñLaplacian Transformation Reveals the Nature and Time-Course of the Motor Command 

in Reaction Time Tasksò 

 

Franck Vidal , Boris Burle, Christophe Tandonnet, & Thierry Hasbroucq 

 

Laboratoire de Neurobiologie de la Cognition, CNRS et Université de Provence, Marseille, France 

 

Because of volume conduction, in reaction time tasks, stimulus-locked and response-locked 

evoked potentials often overlap. One way to minimize such overlaps is to use the Laplacian 

transformation. Acting as spatial high-pass filter, the Laplacian transformation allows one 

to assess response-related operations that are uncontaminated by stimulus-related processes. 

When the task involves a between-hand response choice, Laplacian-transformed data 

demonstrate that, just before EMG onset, the activation of M1 contralateral to (i.e. involved 
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 in) the response is mirrored by an inhibition of M1 ipsilateral to the (i.e. involved in the no 

required) response. Before this M1 activation/inhibition pattern, another wave develops of 

the SMAs and peaks about 50 ms before M1 activation. This anteriority of SMAs activation 

cannot be revealed by conventional monopolar recordings. We will show how the increase 

of the spatial resolution obtained after Laplacian transformation secondarily increases the 

temporal (average reference). CSD is thereby a valuable empirical approach that also 

provides a global biophysical context, spanning from intracortical to scalp recordings. 

 
3.  ñSurface Potential versus Current Source Density Waveforms: Identifying Components in 

High and Low Density ERPsò 
 

Jürgen Kayser & Craig E. Tenke 

 
1
Division of Cognitive Neuroscience, New York State Psychiatric Institute, New York, NY 

2
Department of Psychiatry, College of Physicians and Surgeons, Columbia University, New York, 

NY 
 

Electrical recordings from scalp require the measurement of potential differences. However, no 

reference placed anywhere on the body is electrically inactive due to volume conduction. Because 

of different, overlapping spatio-temporal generator patterns, different reference schemes lead to 

different polarities, amplitudes, and peak latencies of ERP deflections observable across the EEG 

montage. In contrast, converting surface potentials from any reference to their reference-free CSD 

counterparts will yield identical waveforms. An empirical question is whether this theoretical 

advantage comes at a cost: are conventional ERP components adequately represented in CSDs? 

Using prototypical auditory oddball tasks, we systematically compared nose-referenced ERPs and 

their CSDs for high and low density montages (129 channels reduced to 31) by means of temporal 

PCA to efficiently summarize event-related activity. We found closely corresponding ERP and 

CSD solutions that unambiguously reflected known ERP components, but CSD factors were more 

focal temporally (narrower loadings) and spatially (simpler topographies) without losing or 

distorting any effects of interest. Moreover, CSD components represented distinct, 

anatomically-relevant current generators, revealing neuronal activity obscured by volume 

conduction (e.g., temporal N1, midfrontal response negativity superimposed on P3). As for high- 

vs. low-density CSD estimates, their waveforms, topographies, PCA solutions and F statistics were 

remarkably similar, adequately and sufficiently summarizing group data at low density sites. These 

findings, which have since been corroborated in a variety of tasks (novelty/dichotic oddball, 

loudness dependency, recognition/working memory, emotional Stroop, odor detection) with 

healthy and psychiatric populations using stimulus- and response-locked ERPs, underscore the 

value of CSDs for systematically bridging between montage-dependent scalp potentials and 

neuroanatomical generators. 

resolution of EEG recordings. Finally, when the task involves no choice between alternative 

responses, no ipsilateral inhibition occurs. The LRP being blind to the respective contribution of 

contralateral and ipsilateral cortices to the motor command, these results indicate that this measure 

can lead to erroneous conclusions. 

 
4.  ñThe Rostral Cingulate Zone also Monitors Correct Responses: Current Source Density and 

Independent Component Analysis Evidence for the Unicity of Error Negativity and The "Error 

Negativity Like" on Correct Trialsò 
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Boris Burle, Clemence Roger, Thierry Hasbroucq, & Franck Vidal 

 

Laboratoire de Neurobiologie de la Cognition, CNRS et Université de Provence, Marseille, France 

 

When subjects commit errors in choice reaction time tasks, a large negative fronto-central 

component is recorded. Since it was initially observed only on errors, it was interpreted as 

reflecting an "error detection" mechanisms. However, Laplacian (CSD) computation reveals a 

similar activity in correct trials, an activity that is hindered by a large positive going component on 

monopolar recordings. Although the components observed on error and correct trials have the same 

polarity, the same topography and the same time-course (they differ only in amplitude), they are 

often considered as different in nature, since, if they were similar, all current models of cognitive 

control would be invalidated. Here, thanks to Laplacian, Independent Component Analysis and 

source localization, we provide strong arguments in favor the unicity of this activity. From a 

functional point of view, this demonstrates that the Rostral Cingulate Zone is involved in both 

erroneous and correct responses evaluation. From a methodological point of view, it was observed 

that the isolated Independent Components have a time course remarquably similar to the Laplacian 

one, despites the fact that these two methods have nothing in common from a mathematical point 

of view, somehow validating the results obtained with the two methods. 
 

 
RECEPTION AT THE IU  ART MUSEUM  

7:00 PM - 10:00 PM  
(HEAVY HOR DôOEUVRES; CASH BAR;  

LIVE MUSIC BY LUKE GILLESPIE JAZZ COMBO) 
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SATURDAY ,  APRIL 25 TH  

 

Good morning!  Continental Breakfast will be served in Alumni Hall from  
7:30am until 8:30am. 

 

SYMPOSIUM 10  
FROM THE ANALYSIS OF SOCIAL SCENE COHERENCE TO PROBING THE 

STRUCTURE OF SEMANTIC NETWORKS :  NEW APPROACHES TO STUDYING 

SEMANTIC ABNORMALITIES IN SCHIZOPHRENIA  
(G EORGIAN ROOM )  

8 :3 0 AM ï 10 :0 0 AM  

 

Tatiana Sitnikova 

 PhD Boston VA Healthcare System, Brockton Division 

 

J. Bruno Debruille 

Department of Psychiatry, McGill University Lab of Human Neurocognitive Sciences FBC-1, 

Douglas Mental Health University Institute, 6875 Boul LaSalle, Verdun, Montreal, Qc H4H 1R3, 

Canada 

 

Margaret A. Niznikiewicz, Chair & Discussant 

Boston VA Healthcare System, Harvard Medical School and Brigham and Women Hospital, Boston 

 

 

Language dysfunction in schizophrenia has been identified as one of the core deficits in this 

disorder.  It has been studied extensively using clinical, neuropsychological, and brain imaging 

techniques.  The resulting studies suggest impairments in processes of activation within semantic 

networks and abnormal context use and inhibitory processes.  Their clinical correlates are loose and 

bizarre associations, inability to maintain topic, and poverty of speech.  In addition, schizophrenia 

patients often develop odd beliefs, paranoid ideations, and distorted interpretations of reality.  

Overall, schizophrenia seems to impact semantic system both at the level of structure and function 

within semantic networks and at the level of constructing meaning in the real world. In this 

symposium we will present new approaches to examining these different types of semantic 

impairment. T. Sitnikova will discuss electrophysiological correlates of social scripts 

comprehension.  B. Debruille will discuss the use of N400 as a probe to study possible contributing 

factors to paranoid ideation in schizophrenia.  M. Niznikiewicz will present functional evidence for 

differential processing of semantic relationships based on association and category membership.             
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1.  ñNeurocognitive Abnormalities During Real-world Comprehension in Schizophrenia and 

Schizotypal Personality Disorderò  

 

Tatiana Sitnikova 

 

Boston VA Healthcare System, Brockton Division  

 

Impairments in acquisition and utilization of real-world knowledge may underlie both abnormal 

comprehension and behavior in schizophrenia, contributing to patients' disability. We assayed the 

neurocognitive mechanisms mediating real-world knowledge by recording event-related brain 

potentials (ERPs) while participants comprehended common goal-directed activities depicted in 

short video clips. The conveyed activities included either a congruous or incongruous target object. 

All incongruous objects were context-inappropriate, but the incongruous scenes varied in 

comprehensibility. In chronic, medicated patients with schizophrenia, N400 ERP priming in 

congruous (vs. incongruous) condition, thought to reflect access to memory representations of 

common combinations between concepts, was positively correlated with the severity of 

disorganization symptoms. A P600 ERP, which may index a more flexible mechanism for 

integrating objects and actions in real-world activities, based on the knowledge of goal 

requirements, was considerably reduced in patients. Interestingly, the P600 magnitude in 

schizophrenia patients showed a remarkable insensitivity to the comprehensibility of the target 

scenes, and was inversely correlated with a clinical measure of impersistence in work or school 

activities. The present talk will discuss implications of these findings for understanding behavioral 

abnormalities in schizophrenia. We will also discuss findings in schizotypal personality disorder, 

which has been documented to be genetically and phenotypically continuous with schizophrenia. 

Studying clinically unaffected individuals with this personality disorder may allow us to examine 

certain core schizophrenia-related neurocognitive abnormalities in the absence of confounding 

variables such as psychotropic medications and long-term hospitalization. It may also help to 

identify protective factors that prevent progression of these individuals to schizophrenia.  

Funding sources: MH 052807, NARSAD, MH 071635, 02034, MIND, and MGH Fund for 

Medical Discovery. 

 
2.  ñN400 as a probe of paranoid ideation.ò 

 

J. Bruno Debruille 

 

Department of Psychiatry, McGill University Lab of Human Neurocognitive Sciences FBC-

1, Douglas Mental Health University Institute, 6875 Boul LaSalle, Verdun, Montreal, Qc 

H4H 1R3, Canada 
 

Disorganization, reality distortion and negative symptoms appear to have different impacts 

on the amplitude of the N400 potential. Meanwhile, these syndromes are often correlated 

with each other. We thus use partial correlations to assess the effects of a syndrome on the 

ERPs of the N400 time window while controlling for the effect of the two others. In order to 

see whether the effects of each syndrome actually affects the classical centro-parietal N400, 

we also compute these correlations at each scalp site. To understand how N400 effects arise, 

we do it for these effects, for the raw amplitude of the match N400 and for the raw 
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amplitude of the mismatch N400. On the other hand, we try to take into account the 

paranoia feelings that ERP recording situations tend to induce in schizophrenia patients. We 

develop a technique aimed at inducing such feelings in non-clinical population samples. 

This technique changes the effects of schizophrenia syndromes on the ERPs of the N400 

time windows. To understand the meaning of these changes we use a new hypothesis as to 

the functional significance of the N400 potential. Finally, we developed a new type of N400 

protocols, which, by allowing massive stimulus repetition, eases the use of several quickly 

built experiments in a given patient and allows the study of the link between two particular 

concepts. Results obtained with these different techniques will be presented in the hope of 

triggering a discussion as to their appropriateness. 

 
3.  ñDifferential fMRI and ERP activations in a priming paradigm using two different word 

relatedness types in schizophrenia.ò 

 

M.A. Niznikiewicz, L. Bobrow, M.E. Shenton, & R.W. McCarley, M. Kubicki 

 

Boston VA Healthcare System, Harvard Medical School and Brigham and Women Hospital, 

Boston. 

 

fMRI studies of semantic priming in normal controls indicate the involvement of specific brain 

regions in processing semantic information, with significantly less activation found to primed 

words.  Relatively few fMRI studies of semantic priming exist in schizophrenia (SZ) (e.g., Han et 

al., 2007; Kubicki et al., 2003).  We set out to examine semantic priming in schizophrenia using a 

priming paradigm with lexical decision and two types of relatedness:  by category and by 

association and employing two methodologies: ERP and fMRI. We hypothesized less activation in 

SZ relative to NCs and that the reduced activation will be especially evident for categorically 

related words.  Likewise, more group differences were predicted for categorically related words in 

the ERP study. In the fMRI, event related fMRI design was used. Long and short SOAs allowed 

examining both automatic and controlled processes involved in priming.  The stimuli were divided 

into four runs of 35 word pairs (10 min each).   ERP study was identical to fMRI but with one 

session of short and one session of long SOA.  Fourteen NC and 14 SZ were tested.  Both the fMRI 

and ERP results indicated between and within group differences as function of stimulus type. 

fMRI:, in the long SOA, brain activation to the associatively and categorically related words, when 

analyzed separately in NCs and SZ, was found in superior temporal, inferior parietal (Wernicke 

area), inferior frontal gyrus (Brocaôs area), middle frontal gyrus and middle temporal gyrus. 

However, activation was stronger in the associatively related condition especially in the frontal 

lobe.  When contrasted with each other these conditions showed greater activation to associatively 

related words in the  middle frontal gyrus. The difference between the conditions (more activation 

in the associative than in the categorical condition) was more pronounced in the inferior frontal 

gyrus in patients and in the middle frontal gyrus in the control group.  These differences were 

confirmed with direct group comparisons.  Short SOA condition also demonstrated similar pattern 

of activation for both categorically as well as associatively related words (inferior and middle 

frontal gyrus, superior and middle temporal and inferior parietal regions), again with NC showing 

more activation in the middle frontal gyrus, and schizophrenics within temporal areas and again 

stronger for associatively than for categorically related words in SZ subjects.  In the ERP results, 

larger group differences were observed for the categorically related than for associatively related 
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word pairs.  The patterns of results as a function of SOA (short vs long) conformed to the 

previously observed results were more negative N400 was found in the patients group in the long 

SOA and less negative N400 was found in the short SOA.  

 

SYMPOSIUM 11  
MAKING SENSE OF SOUND :  MULTIPLE PERSPECTIVES ON AUDITORY 

SCENE ANALYSIS  
(W HITTENBERGER AUDITORIUM )  

8 :30 AM ï 10 :0 0 PM  

 

Andrew Dykstra 

 Speech and Hearing Bioscience and Technology, Massachusetts Institute of Technology 

 

Elyse Sussman 

Department of Neuroscience, Albert Einstein College of Medicine 

 

Joel Snyder, Chair 

Department of Psychology, University of Nevada Las Vegas 

 

Yonatan Fishman 

Department of Neurology, Albert Einstein College of Medicine 
 

 

Auditory scene analysis is the set of neurocomputational processes that allow human and non-

human animals to hear in everyday listening situations through complex interactions between low-

level processes that sort incoming acoustic data into sound features and higher-level processes that 

reflect observersô experience with their auditory environment. In this symposium, four 

presentations will report recent findings on auditory scene analysis using psychophysical and 

neurophysiological techniques in adults, children, and non-human primates. Andrew Dykstra will 

present human intracranial event-related potential (ERP) data showing activity during auditory 

stream segregation of sequential sounds that promises to provide new detailed information about 

the functional neuroanatomy and neurophysiological mechanisms in this well-studied paradigm. 

Elyse Sussman will present human ERP findings demonstrating the interplay of maturation and 

attention in auditory stream segregation. Joel Snyder will report on human psychophysical and ERP 

findings of new context effects on auditory stream segregation that have suggested the existence of 

multiple stages of processing underlying perceptual organization of sound sequences. Finally, 

Yonatan Fishman will present data on neural processing in non-human primates, highlighting 

neural activity related to integration and segregation of concurrent (rather than sequentially-

presented) sounds. 

 
1. ñPreliminary intracranial evidence for oscillatory entrainment as a mechanism of auditory 

streaming.ò 

Andrew Dykstra 

 

Speech and Hearing Bioscience and Technology, Massachusetts Institute of Technology 
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In this talk, I will present results from a study in which we recorded the intracranial EEG (iEEG) 

from seven such patients while they performed a common auditory streaming task.  Participants 

listened to sequences of alternating pure-tone triplets (ABA-ABA- ...), where A and B denote short-

duration (~100ms) tones of different frequencies and - denotes a silent gap of the same duration.  

Consistent with previous results, patients reported hearing a distinctive galloping rhythm when the 

frequency separation (ȹF) between the A and B tones was small.  For large ȹF, the galloping 

rhythm was lost and two co-occurring isochronous rhythms were heard ï a fast A-tone rhythm and 

a slow B-tone rhythm.  Stimuli with intermediate ȹF were bistable, perceived as either a gallop or 

two co-occurring rhythms.  Preliminary analysis in some patients showed that the iEEG from 

electrodes on peri-sylvian cortex correlated with the behaviorally-reported percept; the magnitude 

of the response to the B-tone increased as ȹF increased (i.e. when two rhythms were heard).  

Effects of buildup within a sequence were also observed; in peri-sylvian areas, buildup of spectral 

power around the presentation rates of the A and B tones differed for large vs. small ȹF conditions.  

Specifically, only low delta (1-3 Hz) activity increased for small ȹF whereas low and high delta (3-

5 Hz) activity increased for large ȹF.  Since two streams (at low and high delta presentation rates) 

were heard for large ȹF and only one stream (at low delta presentation rates) was heard for small 

ȹF, this build-up effect might reflect rhythmic entrainment to individual events in each perceived 

stream.  

 
2. ñAttention and auditory scene analysis in child developmentò 

 

Elyse Sussman 

 

Department of Neuroscience, Albert Einstein College of Medicine 

 

Auditory scene analysis begins from the moment we hear sounds, making it possible for the infant to 

distinguish its motherôs voice from other noises in the environment. Despite the importance of this 

process for human behavior, the question of how perceptual sound organization develops during 

childhood is not well understood. The current study investigated the role of attention for perceiving 

sound streams in a group of school-aged children and young adults. We behaviorally determined 

the frequency separation at which a set of sounds was detected as one integrated or two separated 

streams, and compared these measures with passively and actively obtained electrophysiological 

indices of the same sounds. In adults, there was a high degree of concordance between passive and 

active electrophysiological indices of stream segregation that matched with perception. In contrast, 

in children there was a large disparity between passive and active measures. Active 

electrophysiological indices of streaming were concordant with behavioral measures of perception, 

whereas passive indices were not. In addition, children required larger frequency separations to 

perceive two streams of sound compared to adults. Taken together, this suggests that during 

development, attention refines the passive sound organization processes seen in adulthood. Thus, 

the current findings indicate that attention modulates neural activity associated with the 

discrimination of sound patterns, which is likely to strengthen the neural networks involved in 

automatically processing complex auditory scenes one encounters in daily life.  

 
3. ñPsychophysical and neuroelectric evidence of context effects in auditory stream segregationò 

 



 
 

 - 74 - 

Joel Snyder 

 

Department of Psychology, University of Nevada Las Vegas 

 

Past studies indicate that auditory perception can be influenced by previous sensory and perceptual 

experience. We examined whether such context effects are mediated by distinct brain areas from 

those representing current stimulus patterns. We recorded perception and event-related brain 

potentials while presenting an adaptation sequence consisting of repeating low and high tones with 

a variable frequency separation (delta-ä = 3, 6, or 12 semitones), followed by a test sequence with a 

constant delta-ä (6 semitones). When the adaptation stimulus had a larger delta-ä, participants were 

more likely to perceive two segregated objects, resulting in a larger positive wave during 

adaptation. Conversely, a small-delta-ä adaptation sequence caused more perception of two objects 

during the following test sequence, resulting in a larger positive wave during the test. When 

participants had perceived two objects during the adaptation sequence, participants were also more 

likely to perceive two objects during the test sequence, resulting in a larger positive wave during the 

test. Comparing the scalp topographies of these neural modulations suggest the presence of 

representations of stimulus memory (prior delta-ä) and perceptual memory (prior perception) that 

arise from different brain regions than those involved in processing current stimulus characteristics 

(current delta-ä). These results suggest a complex set of brain areas involved in auditory perception, 

contradicting models that rely on peripheral representations only. 

 
4. ñNeural Correlates of Concurrent Sound Segregation in Monkey Primary Auditory Cortex (A1)ò 
 

Yonatan Fishman 

 

Department of Neurology, Albert Einstein College of Medicine 
 

A prominent cue utilized by the auditory system for the perceptual segregation of simultaneously 

occurring acoustic elements is inharmonicity, as demonstrated when a component of a harmonic 

complex (HC) is mistuned and heard as a separate tone, standing out from the complex as a whole. 

Here I present work exploring neural correlates of perceptual segregation based on inharmonicity in 

A1 of awake monkeys. One hypothesis is that neural responses evoked by HCs with a mistuned 

partial will be enhanced relative to responses evoked by in-tune HCs, thus correlating with the 

perceptual ñpop-outò of the mistuned partial. To test this hypothesis, we presented HCs consisting 

of 10 components, including the fundamental frequency (f0), and with the 3rd partial situated near 

the best frequency of the recorded neural populations. The 3rd partial was either in tune or mistuned 

upward or downward in frequency by 8 or 16% (conditions sufficient for perceptual segregation in 

human psychoacoustic studies). Additional stimuli included complex tones made globally 

inharmonic by applying a cumulative stretch of 12% to the components. Neural responses to 

mistuned complexes were generally enhanced relative to those evoked by HCs. However, such 

enhancement was not observed in responses to stretched complexes, thus suggesting that perceptual 

segregation by inharmonicity relies on mechanisms other than response enhancement. Mistuned 

and stretched complexes also evoked phase-locked temporal discharges (neural beats) at 

frequencies corresponding to the difference in frequency between adjacent partials. Importantly, the 

frequency of neural beats suggested that they were locally generated at the tonotopic location 

representing the frequency of the mistuned component. Similar temporal patterns were observed in 
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responses to double harmonic complexes with a difference in f0 ranging from 0 to 8 semitones. Our 

data suggest that grouping of simultaneous components is promoted by neural synchrony, as 

reflected by a common temporal pattern of neural discharges along the tonotopic axis. Conversely, 

segregation of simultaneous components is promoted by neural asynchrony, as reflected by de-

correlation of temporal response patterns along the tonotopic axis in A1. Implications of the 

findings for auditory scene analysis are discussed. 
 

 

COFFEE BREAK  
(S OLARIUM )  

10:00 AM - 10:30 AM  

 
 

KEYNOTE ADDRESS  
(W HITTENBERGER AUDITORIUM )  

10:30 AM - 11:30 AM  
 

 

ñIdentifying Genetic Influences on Brain Functionò 
Danielle Dick 

Virginia Commonwealth University 

 

The field of genetics has undergone rapid and exciting developments in recent years, making gene 

identification for complex traits a realistic possibility.  Dr. Dickôs talk will provide an introduction 

to gene identification methods for complex traits such as brain function, intended for a general 

scientific audience without expertise in genetics.  She will provide an overview and comparison of 

different strategies such as linkage, candidate gene association studies, and genome-wide 

association studies (GWAS), and introduce and explain associated genetic terminology (SNPs, 

linkage disequilibrium, etc).   She will discuss the utility of using brain function measures, such as 

EEG and ERP, as endophenotypes in genetic studies of psychiatric disorders, presenting data from 

the Collaborative Study on the Genetics of Alcoholism, where this strategy has been used to 

successfully map a number of genes associated with brain function and the related clinical outcome 

of alcohol dependence.    
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SYMPOSIUM 12  
MULTIMODAL I MAGING  

(G EORGIAN ROOM )  

11:30 PM ï 1:00 PM  

 
Robert W. McCarley, Chair 

Department of Psychiatry, Harvard Medical School, Boston, MA 

Boston Veterans Affairs Healthcare System, Brockton Division, Brockton, MA  

 

Olaf Sporns 

Department of Psychological and Brain Sciences, Indiana University 

 

Alex Mecklinger, Discussant 

Experimental Neuropsychology Unit, Department of Psychology, Saarland University 

 

 
1. ñMultimodal Imaging: Unraveling brain abnormalities in schizophreniaò 

 

Robert W. McCarley, Martha E. Shenton, Kevin M. Spencer, Dean F. Salisbury 

 

Department of Psychiatry, Harvard Medical School, Boston, MA 

Boston Veterans Affairs Healthcare System, Brockton Division, Brockton, MA 

 

Over the last 20 years our lab has used event-related potential (ERP) and EEG analysis combined 

with Magnetic Resonance Imaging (MRI) to provide insight into the brain basis of schizophrenia 

and, more recently, the nature of post-onset progression of this disorder. The temporal sensitivity 

and spatial insensitivity of the EEG is nicely complemented by the exquisitely detailed spatial 

information from structural MRI (sMRI) and, more recently by information from fMRI and 

Diffusion Tensor Imaging (DTI). Structural MRI provides detailed information on which brain 

regions show pathological reduction in gray matter in many diseases, including schizophrenia. To 

combine EEG and sMRI information we determine the association of structural volumetric 

abnormalities in particular regions with particular evoked potentials. This resembles the classical 

ñlesionò approach to behavior and disturbed physiology, wherein disease-caused lesions are 

associated with disturbed behavior or physiological processing. This methodology has advantages 

over some other source localization methods in that the associations are not subject to the caveats 

that dipole source localization techniques do not have unique solutions or easily identifiable clinical 

correlates. We illustrate this method using the P300 evoked potential and the Mismatch Negativity 

ERPs in schizophrenia (both associated with superior temporal gyrus sMRI abnormalities), as well 

as gamma band oscillations.  In our use of fMRI, single-trial coupling of EEG and fMRI in an 

auditory choice reaction test indicates a coupling of gamma band oscillations with fMRI activation 

of the auditory cortex, the thalamus and the anterior cingulate cortex (ACC).  Initial results from an 

interhemispheric transfer study indicate an abnormality in schizophrenia which is being examined 

for an association with DTI measures of reduced axonal integrity.   

Supported by awards to RWM: VA Medical Research Service, R01 MH40799, P50 MH080272 
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(CIDAR program project). 

 
 

2. "Relating structural and functional connectivity in the  

human brain" 

 

Olaf Sporns 

 

Department of Psychological and Brain Sciences, Indiana University 

 

Structural connections of the human brain shape the patterns of dynamic interactions among 

neurons and brain regions.  With the arrival of noninvasive diffusion imaging techniques and 

computational network analysis we can now begin to compare the network architecture of  

structural and functional connectivity, and begin to model their relationship.  I will review some 

relevant work on complex brain networks that aims to identify how brain networks are organized 

and how they process and integrate information.  I will also outline how these efforts may inform 

the design of a comprehensive structural and dynamic model of the human brain. 

 

SYMPOSIUM 13  
THE T IME - COURSE OF FACE PROCESSING :  THE CRITICAL N170  T IME -

W INDOW  
(W HITTENBERGER AUDITORIUM )  

11:30 AM ï 1:00 PM  

 

Guillaume Rousselet 

Centre for Cognitive Neuroimaging (CCNi) and Department of Psychology 

University of Glasgow, Glasgow, UK 

 

Aina Puce 

Department of Psychological and Brain Sciences, Indiana University 

 

Bruno Rossion, Chair 

University of Louvain, Belgium 

 

Boutheina Jemel 

Laboratoire de Recherche en Neurosciences et Electrophysiologie Cognitive 

Hôpital Rivière-des-Prairies, Montréal 

 

How the human brain perceives and recognizes faces is one of the most investigated and hotly 

debated topics in cognitive neuroscience. The contribution of ERP studies to the cognitive 

neuroscience of face processing spans throughout the last 15-20 years, and has focused largely on 

characterizing visually evoked preferential responses to faces between 100 and 200 ms following 

stimulus onset on the occipito-temporal scalp. In particular, the N170 component is known to show 

a considerably larger response to faces than to other visual complex patterns (the N170-effect), with 

right hemisphere advantage. This symposium will aim at providing an overview of our current 




