\Y/|=\Y (0] 24AW:\3] engagement U IVERSITY

ieiated DT Nguyen and Nicole M. Long IRGINIA

Introduction Multivariate pattern analysis approach Memory brain states are modulated by
* Prior work suggest an overlap between domains of Independent Test on all working memory demands and load

mempry and atterﬁlon (Long. et al., 2018; Woodman et al., 2022) training dataset phases and tasks
« Working memory is at the interface between o Display Delay

external attention (focus on sensory information in Encode Retrieve

the environment) and internal attention (focus on NEW ? F OLD Retrieve o 0ol .

stored information) (Chun et al., 2011) % ' T ' T
* Memory encoding and memory retrieval brain T g1- 0.1-

. . . > . .

states may be linked with external and internal ':J)

attention, respectively (smith et al., 2022; Logan et al., 2021; y ] T 0.0 ey m—— 0.0—-----------' --------------

Long, 2023) emory State n

Evidence £ 0.1 ' ~0.1-
— £

Hypothesis l g 5. 02
i EXternal a’[’[eﬂ’[iOﬂ I’eCI’ui’[S the eﬂCOding State and |_2 LOgiStiC |2 Logistic Percelption Mer;'lory Percelption Mer;'lory

internal attention recruits the retrieval state Regression Classifier Regression Classifier Task Task

Encode
Features: 63 electrodes,
: 46 frequencies Retrieval state is selectively engaged during the

Worklng memory task delay phase of the memory task

Displa Dela Response -
— . - Set size modulates task performance Sicgy Sela
500 ms 2000 ms 1000 ms isplay y
|:| 6507 1.0 Memory
— .
. ‘é 6001 | | 0.9 Q 0.2-
1 4 + target £ 550- 3064 As set size incre.ases, perception 5
detection c co0 5 reaction time increases and 2 0.1
o -
. . = <077 memory accuracy decreases % | I
& 450 06 © 0.0 .. “““““ |--
)]
400 T T i > |
. 1 éet Sizi, ° v ! é s 4 6 E —0.1- set size 1
_ et Size set size 2
Memory: & A M set size 4
+ + + change ] ] = -0.2 0.2 B ot civo 6
dgetection | | Memory state engagement varies as a function of task — - — -
. . t Perception Memory Perception Memory
over time Task Task
- g 5 i The retrieval state is . . : :
Display: 1, 2, 4, or 6 squares o Decley i DElEY 5 HeSo0nse " specifically recruited Retrieval state evidence during the delay phase selectively
24 trials/block | 2 blocks/run | 12 runs i i i for decisi tracks set size in the memory task
63 functional electrodes | N = 39 Q | : : or aecisions
5 : i in the memory task 5 <001, ** p < 0.001
2 i ! i
References o L =
Chun, M. M., Golomb, J. D., & Turk-Browne, N. B. (2011). A taxonomy of external and internal % i E i Summary
attention. Annual Review of Psychology, 62, 73-101. g* ! ! . o . .
Logan, G. D., Cox, G. E., Annis, J., & Lindsey, D. R. B. (2021). The episodic flanker effect: £ _01- E E Pre-Response | Post-Response e The demand to maintain information over a de|ay recruits the
Memory retrieval as attention turned inward. Psychological Review, 1283), 397-445. (3} ! ! 0.2 i . ) j
Long, N. M. (2023). The intersection of the retrieval state and internal attention. Nature = ! ! retrieval state (grea’[er memaory state eV|denC9) and is further
Communications, 14(3861). doi: https://doi.org/10.1038/s41467-023-39609-9 ercention i i .
Long, N. M., Kuhl, B. A, & Chun, M. M. (2018). Memory an'ql attention. I'n J. T. Wixted (Ed.), -0.21 O ;emopr)y ! ! mOdU|ated by Worklﬂg memory |Oad
Wioy & Soma. Ing e eniEl peyclology &ncl cognilye neuroscence (Fourth &) Jom — = - Memory brain states directly connect with the internal/external
Woodman, G. F., Wang, S., Sutterer, D. W., Reinhart, R. M. G., & Fukuda, K. (2022). Alpha Q Q Q N QS I i I i i i
suppression indexes a spotlight of visual-spatial attention that can shine on both perceptual Q\O\ QQ\O(O QQ\OQ Q\O,\’b Q\o'<\ Q\o a).(IS Of attenthn via a Worklng memory paradlgm Wlth and
and memory representations. Psychonomic Bulletin & Review, 29, 681-698. ™ Bo) \(19 '\COQ (190 {‘\1 WlthOUt memory demands
Time (ms) <] , . .
Acknowledgements ‘ Sessesssses || Future directions
This research was supported by NIH/NINDS RO1NS132872 to NML Main effect of time and task, and a SIS & PP

sianificant interaction between tack and time « Explore how encoding and retrieval states are engaged
igniti . . .
longtermmemorylab.com | dtn4gn@virginia.edu 9 during memory integration processes




