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< To date, the neural mechanism by which this ACC- i R e e
LPFC interaction occurs remains unknown. :: Suh ] : ”g’ Time courses of CSD activities (Mean + SE). CSD-ERPs show
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immediately following an error. The reaction time plot shows
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< Erikson Flankers Task: 400 trials total, with 200 congruent (i.e.: MMMMM) and 200 M a 5] [ . x *
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62 scalp channels recorded on a Synamps?, 500X amplification, 500 Hz sampling rate, band B2 W1 M Mel Me2 N2 M1 N el 2 N2 M1 N Ml Ne2 B2 M M Rl M2 i i iCt-
passed .01-100 Hz, impedances < 10 KQ. Slr:gle km‘la'lh andalyses off thel proposcled }:on(l|ct Cgmrtfl
network. The degree of post-error slowing is robustly
& Reactiom}me me:‘tchingalgorithm selectedacgnecttrial with the closest RT to eac‘llw error Time courses of CSD activities (Mean * SE). Averaged FCz predicted by increased theta power and a shorter latency
response, for each participant. Minimum number of errors was 30. Participants made an F i B B
average of $2.2 (48D=20.1) errors, with similar reaction times for error (M_427.0, £8D=71.0) (MPFC) power demonstrates similar dynamics as the CSD- to peak power at FCz. Although FCz power is predicted
and reaction time matched correct trials (M=438.7, £SD=63.1) ERP, but F5 and F6 (IPFC) sites show no accuracy-related by theta ICPC with IPFC sites (F5 and F6), the degree of
. BEG i to Curtent Souree Density (CSD) pr the methods of Kayser & Tenk Response locked CSD grand averages for N-1 (left), N modulation. Averaged FCz ICPC increases following errors, this ICPC only predicts post-error slowing at the level of
% EEG was converted to Current Source Densi cr the methods of Kayser & Tenke : . . ; . b
(2006). CSD acts asare(erel?ce_-fregIow-passyspalial r,puer, highlighling_]})ca{eleclrical (center) and N+1 (right) trials. Three different measures of but F5 and F6 sites show no accuracy-related modulation. a statistical trend.
223;:;;0‘:)_“'3 expense of diminishing the representation of distal activities (volume event-related EEG are shown: 1) CSD-ERPs and topographic Note that ordinate scaling on FCz plots are 200% of the F5 and F6 ordinate.

averaging. CSD-ERPs were measured as the size of the difference between the largest trough

maps, 2) Power in dB, and 3) Inter-trial phase coherence. .
< All CSD-ERPs were created at the FCz electrode by filtering (1-15Hz), baseline correcting Note the increase of power and phase coherence following PFC IPFC Ph h Conclusion
(-100 to 0 ms), and cutting the length (-300 to +500 ms) of each raw CSD epoch before i i m - ase O erence

an error, especially around 4-12 Hz and 4 Hz, respectively. & Long-range oscillatory synchrony in the theta

(between 0-120 ms) and the preceding peak, with a larger CSD-ERP component (i.c. a more

negative ERN) quantified as a larger positive value. Inter-Ch | Phase Coh ch band may be one mechanism by which a conflict-
wer / Latenc 3 S ntar:Channel Phase Coherence Change control network is instantiated in the prefrontal
me / Frequency Methods a0 wa% cortex.
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<+ The CSD-EEG time series in each epoch was convolved with a set of complex Morlet .\ FCz Theta Peak Power Tima . = ~
wavelts,defined 55 s Gausin-windowed ctjtn;/)?lfx:iine wave: 8 - - Pt « This oscillatory synchrony may capitalize on an
ere !1:-; ' X inherent background of medial frontal theta band
% Power (the magnitude of the analytic signal) was defined as: § . +_ ] oscillatory perturbation and power increase during
Zt] (power time series: p(t) = real[z(9)]* + imag{z()]?) 3 , demanding manual responses.
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% Power was normalized by conversion to a decibel (dB) scale: i ! 3 B
10*log10[power(t)/ power(baseline)] : FCz Peak 'I'Illlll qulmmnﬂ Time *i 'E ,:, Errors may induce altered OSCi”atOry dynamics in
& Phase (the phase angle) was defined as: i L . w0 e 0 2w 8 M 4w 2 0w aw e o W0 M this system, which in turn support enhanced
arctan(imag[2(p()]/ real (p(9)]) i E T % computation and inter-regional communication.
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“ Inter-Trial Phase Coherence (ITPC) measures the consistency of phase values for a given ) .l xg o - = b L L . X
gr:quency band at each point in time over trials, in one particular electrode. ITPC was defined -l i w I %5 7o : A I I < The flndlngs of this investigation suggest that the
ITPC _‘7 zew,. el et 1 _! —= dynamic oscillatory interplay between medial and
xt o Differences in peak latency for power and phase coherence lateral frontal regions underlies our ability to detect
< Inter-Channel Phase Coherence (ICPC) measures the extent to which oscillation phases are . . . . . . .
similar across difforent clectrodes over time/frequency. ICPC was defined as: at the FCz site. This accuracy-related difference shows that Grand averaged inter-channel phase coherence (percent errors and adjust behavior accordingly.
1 Z s phase coherence latency is constant but peak power occurs change from baseline). ICPC is increased following errors,
ICPC =|—* Y e much later following an error. with robust increases in the theta band at frontal sites. The authors wish to thank all of the undergraduate RAs and graduate students affiliated with the U
n o of A laboratory who assisted with this project, especially Christina Figueroa.
< All Power, ITPC and ICPC measures were quant_iﬁcd as the average value (and time of peak) ; lable: www.psychofizz.org Contact: jimcav@email.arizona.edu
of the theta band (4-8 Hz) in a -100 to 300 ms window around the response.




