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Figure 8.1: Spatial attention paradigm and fMRI results. (A) Attention stimulus display with
two overlapping arrowheads at the central fixation point and a flashing checkerboard stimulus
within each visual field. When one arrowhead briefly turns red, participants shift attention to
the corresponding visual field /stimulus (illustrated by the dotted circle). Participants press
a button when they detect a small red square within the attended location/ stimulus and
ignore the unattended location/stimulus. (B) Contralateral attention activity in early visual
regions (axial view, occipital pole at the bottom). The contrast of attention to the right
visual field and attention to the left visual field (Right ; Left) produced activity in the left
extrastriate cortex (in purple/cyan), while the contrast of attention to the left visual field and
attention to the right visual field (Left ; Right) produced activity in the right extrastriate
cortex (in red/yellow). (C) Attention control activity in the dorsolateral prefrontal cortex
(the rightmost activation) and the parietal cortex (the leftmost activation) of the right
hemisphere (in purple/yellow; lateral-posterior view, occipital pole to the left).
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— contralateral attention effects(early visual regions, including V1, V2, and V3) =~
contralateral attention effects in visual processing regions(Chapter 1)

+ attention2 E% I9-S 7135}SE e,g., color — the color processing region within the
ventral visual processing stream

Thakral Slotnick, 20092] A https://www.sciencedirect.com/science/article/
pii/S00068993090193377dgcid=api_sd_search-api-endpoint
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Figure 8.2: The flicker protocol was a circular checkerboard that reversed in contrast during
attention and perception periods, with no flicker during stationary periods. During atten-
tion periods, participants were instructed to press a button each time a red square briefly
appeared.

Attentionyd} perception H|W (Figure 8.1-C): dorsolateral prefrontal cortex and
parietal cortex control regions(Chapter 6: working memory®} 5% )
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Figure 8.3: Task and results summary from working memory (WM), attention studies.
delay/sustained attention period ¢t PFC2} PPCoj| 4| H]=S} patterno] HQITH
Heh, 2ol = EAgY. working memory, B4t A= (d=2E% HS), §HH attention,
ol BRHeH AFH(ALBE )
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Figure 8.4: (A) During the study phase, shapes were presented to the left or right of fixation.
(B) During the test phase, old shapes from the study phase (previously on the left, old-left, or
previously on the right, old-right) or new shapes were presented at fixation and participants
classified each shape as old and on the “left”, old and on the “right”, or “new” (correct
responses are shown to the right).
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Figure 8.5: (A) During the study phase, shapes were presented to the left or right of fixation.
(B) During the test phase, old shapes from the study phase (previously on the left, old-left, or
previously on the right, old-right) or new shapes were presented at fixation and participants
classified each shape as old and on the “left”, old and on the “right”, or “new” (correct
responses are shown to the right).
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Figure 8.6: B) Toward the center, posterior view of differential ERP voltage scalp topogra-
phies (with ROIs delimited by black ovals) are shown illustrating encoding-related retinotopic
activation at the mean timepoint within select lateralized epochs from above (color scale at
center). Corresponding occipital dipole sources underlying these voltage topographies are
also shown (dipoles in the right and left hemispheres are colored red and blue, respectively).
(C) Toward the center, spatial encoding-related fMRI activity in retinotopic visual regions
projected onto a cortical surface representation (posterior view, with the right hemisphere
to the right; gyri and sulci colored light and dark gray, respectively). Retinotopic encoding
effects were isolated by contrasting encoding-left ; encoding-right (significant activity shown
in red) and encoding-right ; encoding-left (significant activity shown in blue). Corresponding
event-related timecourses extracted from two regions of activity are also shown.
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8.2 Imagery and Memory
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Figure 8.7: Visual perception, imagery, and attention paradigms and fMRI results. (A) Left,
perception stimulus display, with flashing checkerboards rotating around the central fixation
point. Right, imagery and attention stimulus display with only the outer arcs of the flashing
checkerboards rotating around the central fixation point. During the perception and imagery
condition, participants determined whether a briefly flashed small red square was “inside” or
“outside” of the stimuli. During the attention condition, participants determined whether
the small red square was in the“left” visual field or the‘“right” visual field. (B) Perception,
imagery, and attention retinotopic maps for a representative participant (posterior view;
colors correspond to different spatial locations in the visual field as shown by the semi-circle
key between the perception and imagery retinotopic maps). Early visual regions are labeled
(in black) and cyan ovals show the regions where imagery produced greater retinotopic

red in the upper left hemisphere) correspond to repeated visual field representations in early
visual areas (e.g., the lower right quadrant in the visual field has a unique representation in
dorsal V1, V2, and V3 of the left hemisphere). (C) Activity associated with both perception
and imagery (in green) and activity associated with both imagery and attention (in orange;
key to the right).
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e orange:

imagery and attention: included the dorsolateral prefrontal cortex and the parietal
cortex
=

e visual perception and visual imagery: 525 sensory regions

e visual imagery and visual attention: 72 control regions
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and parietal cortex control regions T+,

H

|5 MTLE ofi

working memory%} imagery 9] z}o]

(X e)

e working memory literature: delay period 9+ ZF=0] ‘2| & t}.

e imagery literature: delay period <t #=o] ‘“AFAF =T}

R

l

gref nlgfof o] Eo] A= thE ¥ JH1} #HHUS HolH o] ot
MZ\‘,\H ??7(This seems unlikely)

long-term memory$} imagery 2| *o]

e long-term memory: A encoding ©]% mindo|

H A HE retrieval5j|oF g

S},
e visual imagery: mindof| f-Z|sfjoF gtc}.
MTL(hippocampusE Zg3H: LTM o o, imagery v v
fMRI 49
visual recollection and visual imagery®] 35 W 4H ¥ 997 L ¥ Jo HL5tarn}.e

2Chapter 64] working memory: imagery 2] TF2 o] 2U 2| & HEr}t:= =02 slgH

8



CHAPTER 8. MEMORY AND OTHER COGNITIVE PROCESSES

Figure 8.8: (a) During familiarization, pictures of objects were memorized, imagined, and
then the mental image was compared to the picture of the object and corrected (words in
parentheses were not shown during the experiment). (b) During both memory and imagery
study phases, pictures of objects from familiarization were presented. During the memory-
test phase, words corresponding to old (studied) objects, new words, and control words
were presented at fixation. Participants responded “remember” (R, 1 key), “know” (K, 2
key), or “new” (N, 3 key) to old-item words and new- item words, and responded with
the corresponding response key to control words (“left,” “center,” or “right”). Example
responses and the corresponding event types are shown to the right of each word. (¢) During
the imagery-test phase, the same word types were presented and participants responded
“high vividness” (H, 1 key), “moderate vividness” (M, 2 key), or “low vividness” (L, 3 key)
to old-item words and new-item words in addition to the same control responses. Example
responses and the corresponding event types are shown to the right of each word.
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e imagery test phase:

e

“High vividness” - “Medium vividness” - “Low vividness” & THsitt,

A¥ memory-old- “remember” 2} imagery-old- “high vividness” 2] HI-2-2 control responses
¢} vl o dorsolateral prefrontal cortex, the parietal cortex, and v1sua1 sensory regions,
including V1& &4 3}stct.

memory-old- “remember” 2} imagery-old-“high vividness” 2] W22 H| W 5}'H visual sensory
regions= memory A9} & & #io] qlrt.

— long-term memory®} imagery= @2 F9& IR BlE, SAS 27| 7H ofuf

Figure 8.9: Common activity associated with memory-old- remember and imagery-old-high
vividness projected onto an inflated cortical surface representation (gyri and sulci are shown
in light and dark gray, respectively; top, superior view; bottom, posterior-inferior view; key
at center). Differential activity associated with memory-old- remember and imagery-old-high
vividness projected onto an inflated cortical surface representation (key at center).
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%https://kosslynlab.fas.harvard.edu/sites/g/files/omnuum10906/files/kosslynlab/files/slotnick_et_al_
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autobiogrphical memory2} imagined autobiographical memory

e autobiographical memory:
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e imagined autobiographical memory:
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visual regions, the dorsolateral prefrontal cortex, the parietal cortex, and the medial temporal lobe
(including the hippocampus)7} EAJ3} Hrt.
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8.3 Language and Memory

A7} 9t

e lesion in the left inferior dorsolateral prefrontal cortex — isolated word production deficit
sl - 2] uk IS oSk 4 itk — Broca’s area

e lesion in the left posterior superior temporal cortex — isolated comprehension deficit
olae 4~ YA T 4~ ot — Wernicke’s area

Figure 8.10: Language processing regions (lateral view, occipital pole to the right). Regions (in
different shades of gray) are labeled and arrows indicate the direction of information flow between
regions. + angular gyrus = BA39, inferior parietal cortex
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Word production
visual word comprehension
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Broca’s area
visual cortex, angular gyrus, Wernicke’s area

inferior and anterior to the motor

Table 8.1: Z+ Hg &l o] o] ujj

the classic model of language processing Broca’s area — 10 A4

Wernicke’s area — €10 o]35f
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AL FA Ao AT} o]5l= Broca’s area?} Wernicke’s area?} T# &]o] Q)ct.

cho] &= A2 (21o] HokA] semantic processingZtil H5 Q)+ Broca’s area, Wernicke’s area, the
angular gyrus, and more anterior superior temporal cortexE 24 5}gtct.

<923+ A: semantic/conceptual processing+= the left inferior dorsolateral prefrontal cortex and the
left posterior superior temporal cortexE 243} qtrk;;

°1°19} memory <10 Ag](E35] o] A8]) memory studiesol| A 435t Holt}: Tho] & w2 o 2
F= A9 stholal, 9Ju|Ql= EA|= semantic processingy} T¢It}
oA = ol Foh wWad, 7ol

o 2] bah’
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— semantic processing — language processing regions(the left inferior dorsolateral prefrontal
cortex and the left posterior superior temporal cortex (i.e., Broca’s area and Wernicke’s area,
respectively))

memory 4] language processing A

e Semantic memory: the left dorsolateral prefrontal cortex (Ch 3)

e False memory: the left dorsolateral prefrontal cortex and the left posterior superior temporal
cortex (Ch 5)

e Conceptual priming: the left dorsolateral prefrontal cortex and the left posterior superior
temporal cortex (Ch 7)

+ left DL-PFC7} 243} 5)9Irta sjA 2 lojAalel AL oyt

8.4 Emotion and Memory

A A 4174 1}5} (affective neuroscience)2 emotional processing? W H ¥ G2 tfhFH Q1] A7
absbat chzch. TiEl Q17 AATSEA 24 (e, fear, disgust, or happiness) SESHE 2432

e o S BHo] 47

An], &, (4 52! — neutral stimuliZ} o}'d) — the amygdala(FHX=4]]), the orbitofrontal
cortex (+=/Qt- HFRE ¢F frontal cortex), and the dorsolateral prefrontal cortex 2]}

Figure 8.11: The amygdala and the hippocampus. The amygdala (in dark gray) and the hippocam-
pus (in light gray) in each hemisphere are shown within a semi-transparent brain (lateral-anterior
view, occipital pole to the right).
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its function)& AJA|st=t] F25HH Box 8.2 77
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8.5 quiz

e Which brain regions have been associated with visual attention and visual working memory?

How do the brain regions associated with visual attention and visual long-term memory differ?

e Are imagery and working memory different cognitive processes?

What are the two primary brain regions associated with language processing?

e Which brain region interacts with the hippocampus during memory for emotional informa-
tion?
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