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(a) The mirror-tracing task
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The Claparede phenomenon: A further example in
amnesics, a demonstration of a similar effect in normal
people with attenuated memory, and a reinterpretation

Peter Meudell & A. Mayes

Current Psychology 1, 75-88(1981) | Cite this article
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BocnoMmuHaHue

Yunoam Oxeunmc (1842-1910) «...mHOrme
NCUXONMOrn yTBepXXaakoT, YTO
BOCMOMUWHaHNE O MUHYBLLIEM COObITUN
CBOOUTCA K MPOCTOMY OXXMBAHUIO B
CO3HaHMKN ero Konum.»

CMecCb CBeTa U TbMbI, Tenna u xonoaa (lapmenna)
pacnpegerieHne so3ayxa B Tynosuiie (uoren)
«BOCKoBas gocka» ([1naToH)

«KUBOTHbIE ayxn» (lFaneH - [lekapT)

Bnopauumn (laptnn)

peBepbepaunmn Bo3byXaeHUA — «MOBTOPHbIN BXOO»



BocnoMmuHaHue

0 [ekapt: «Korga gylwa xenaet 4To-HMbyab BCNOMHUTD
..., BONSA 3acCTaBn4aeT Xenes3y OTKINOHATLCA TO B O4HY,
TO B APYryt CTOPOHY, HAanpaBndaa Ayx B pasHble
oTAenbl Mo3ra, Noka OH, HaKOHeL,, HE HATOSNIKHETCH B
OQHOM W13 HMUX Ha creabl, OCTaBMNEHHbIE MPEOAMETOM,
KOTOPbIA Mbl XOTUM BCMNOMHUTbL. Takue cnegbl
CYLLECTBYIOT NPOCTO NOTOMY, YTO MOPLI B MO3ry, Yepes
KOTOpble OAYyX MPOXO4AWUN paHbLLe Npu BOCNPUATUN
9TOro npeameTa, Tenepb dbonee OApyrnx CKIOHHLI
OTKPbIBATbLCH, KOrga Ayx CHOBa HanpaBAeTCAa K HAM.
 Torga oyx nerdye BXxoguT B 3TU MOPGLL...»
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THE PRINCIPLES
OF MEMORY

MEMORY IS A BROAD TERM USED TO REFER TO A NUMBER OF
DIFFERENT BRAIN FUNCTIONS. THE COMMON FEATURE OF
THESE FUNCTIONS IS THE RE-CREATION OF PAST EXPERIENCES
BY THE SYNCHRONOUS FIRING OF NEURONS THAT WERE
INVOLVED IN THE ORIGINAL EXPERIENCE.

R. Carter, 2009
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[NAMATD VS. OlbIT

 [log namaTbIO Yalle Bcero NnoHMMaeTc4
OCO3HaBaeMbI ONbIT UM OCO3HaBaeMas
MHOopMaLUngA
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[NAMATD VS. OlbIT

 [log namaTbIO Yalle Bcero NnoHMMaeTc4
OCO3HaBaeMbI ONbIT UM OCO3HaBaeMas
MHOopMaLUngA

BCEIOA ECTb COOEPXAHUE
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BPEMEHHOW ACMNEKT NAMATHA

TO, YTO Mbl NEPEXXMBAEM CEVYAC
HE OCTAETCHA B TON ®OPME,

B KOTOPOW Mbl CEMYAC 3TO NEPEXXMBAEM

THE PRINCIPLES
OF MEMORY

MEMORY IS A BROAD TERM USED TO REFER TO A NUMBER OF
DIFFERENT BRAIN FUNCTIONS. THE COMMON FEATURE OF
THESE FUNCTIONS IS THE RE-CREATION OF PAST EXPERIENCES
BY THE SYNCHRONOUS FIRING OF NEURONS THAT WERE
INVOLVED IN THE ORIGINAL EXPERIENCE.
_eeeeeeeeeeeeey



TUDIISIICU 11 11dl CULLCU 101111 as.

Annu Rev Psychol. 2008 ; 59: 193-224. doi:10.1146/annurev.psych.59.103006.093615.

The Mind and Brain of Short-Term Memory

John Jonides, Richard L. Lewis, Derek Evan Nee, Cindy A. Lustig, Marc G. Berman, and
Katherine Sledge Moore
Department of Psychology, University of Michigan, Ann Arbor, Michigan 48109
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KpuBble 3ab0biBaHUS

Hermann Ebbinghaus

Figure 1

The “Ebbinghaus Curve of Forgetting”: The Course of
Retention Over Time for Nonsense gyﬂables, as
Measured by Percent Savings
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Note. From The Recovery of Unconscious Memories: Hypermnesia and Rem-
iniscence (p. 22\, by M. H. Erdelyi, 1996, Chicago, IL: University of Chicago
Press. Copyright 1996 by The University of Chicago Press. Reprinted with
permission.
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Figure 62-11 Recent memories are more susceptible than
older memories to disruption by electroconvulsive treat-

ment (ECT). The plot shows the responses of a group of pa-
tients who were tested on their ability to recall the names of
television programs that were on the air during a single year

between 1957 and 1972. Testing was done before and after

the patients received ECT for treatment of depression. After

ECT the patients showed a significant (but transitory) loss of

memory for recent programs (1-2 years old) but not for older
programs. (Adapted from Squire et al. 1975.)
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HE MOXEM «JOKOMNATbCA» 4O TOIMo, HUXKHEIMO YPOBHA




Npobnema namMaTn — npobnema BocnpousBeneHUs

Brain-wide mapping of contextual fear memory engram ensembles supports

the dispersed engram complex hypothesis

4. Full memory retrieval by

- 1,4,7 5 2,7 : 1,37 o ° . .
Dheeraj 5. Roy™™, Young-Gyun Park’, Sachie K. Ogawa™™" s ymbinatorial engram activation

Kamensky?, Jared Martin!, Kwanghun Chung?*>*, and Susumu

Single engram
activation

Multiple engram Full freezing
activation

bioRxiv preprint doi: https://doi.org/10.1101/668483. this version posted June 12, 2019. The copyright holder for this preprint (which was not
certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.
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Psychological Science

Déja Vu: An Illusion of Prediction © The Authors) 2018

Reprints and permissions:
sagepub.com/journalsPermissions.nav
DOI: 10.1177/0956797617743018
www.psychologicalscience.org/PS

Anne M. Cleary and Alexander B. Claxton ®SAGE

Department of Psychology, Colorado State University

Abstract
Déja vu is beginning to be scientifically understood as a memory phenomenon. Despite recent scientific advances,
a remaining puzzle is the purported association between déja vu and feelings of premonition. Building on research
showing that déja vu can be driven by an unrecalled memory of a past experience that relates to the current situation,
we sought evidence of memory-based predictive ability during déja vu states. Déja vu did not lead to above-chance
ability to predict the next turn in a navigational path resembling a previously experienced but unrecalled path (although
such resemblance increased reports of déja vu). However, déja vu states were accompanied by increased feelings of
knowing the direction of the next turn. The results suggest that feelings of premonition during déja vu occur and can
be illusory. Metacognitive bias brought on by the state itself may explain the peculiar association between déja vu and
the feeling of premonition. a




Deja vu (Bugen)
Deja vecu (nepexunBan cobbiTue)

Deja visite (0bin 3gechb)



SHORT REPORT
Is there anything distinctive about epileptic déja vu?

Charlotte Warren-Gash,' Adam Zeman?

‘At work (in the factory) | was listening to the line leaders when
suddenly | felt they'd had the same conversation before. | felt
flushed, my ears popped and | tried to shut out the horrible
tingly feeling.’

‘| was standing in front of the mirror with the tap running
and (suddenly) the curtains, the smell...everything seemed so
vivid and familiar’.

‘At work | was on the phone and a colleague asked “are you
ok?’ The conversation seemed familiar; | felt warm and had a
metallic taste in my mouth. | had to sit down’.



Pabo4yasa namaTb
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Compte et al 2000
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AMN3OANYHECKAA MAMATDb — «4TO? TAE? KOTOA?»

Clayton et al., 2003
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SR ‘

Figure 2 | A western scrub-jay caching wax worms. Birds hide the food items in trial-unique,
visuo-spatially distinct caching trays filed with sand in which they can bury caches.

Cache peanuts then wax worms




Recover worms

4 yaca

Cache peanuts then wax worms
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Recover peanuts

Clayton et al., 2003 L I




TyneBuHr n nauneHT K.C.

«Tulving focused on three key components of such
memories:

* their spatiotemporal unigueness,

 our ability to travel back and forth through these
memories (which he termed “mental time
travel”), and

* the fact that we are aware of this process of
moving through time when we review memories
(termed “autonoetic consciousness”).»

Ekstrom & Yonelinas, 2020



TyneBuHr n nauneHT K.C.

Hwxe npencrasinen ¢pparment Oecennl Mexay nauueHTom K. C. u Supgenem TynsBUHTOM.

«3.T.: JlaBaiiTe mombITaeMcs eme pa3 MoroBoputh o Oyaymem. Yro BeI
coOupaerech Aenarh 3aBTpa’

[15 cexyna momyaHus|

K. C.: {1 ne 3nas0.

3. T.: Bel nomuute Mo Bonpoc?

K. C.: O Tom, uto 51 Oyay aenats 3aBTpa’

3. T.: [la. Kak Obl BB OnIMCaIv COCTOSIHME CBOETO pa3yMa, KOT/1a BbI ITHITAETECH
OyMaTh Ha 3Ty TeMy?

[S cexyna Momyanus|

K. C.: ITycrota»°.



https://www.youtube.com/watch?v=D77LhIEwc6M
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Figure2. Brain regions showing intraclip activity correlated with subsequent memory. Regions showing significantly stronger
BOLD activity for Remembered dlips when compared with Forgotten clips (Early ROIs; p << 0.0001, uncorrected; minimal cluster

size = five contiguous functional voxels; GLM with a random effects group analysis; n = 25). Data are shown on coronal, sagittal,

and axial slices of the group-average brain.

Ben-Yakov & Dudai, 2011

Table 1. Regions with increased brain activation during encoding of Remembered dips compared with Forgotten clips

Ecnu nocne BuaeodparmMeHToB B
9TUX 30HaxX Oblfia akTUBHOCTb, TO
MOAN NOMHUAN nydLle

Lat Region BA Peakyx,y,z Cluster size” tvalue
R Temporoparietal junction® 22 52, —43,16 3821 12.64
R Superior temporal sulcus 21 48, —7,—14 43 735
R Inferior precentral sulcus 6 45, —1,40 672 6.57
R Inferior frontal sulcus 46 42,14, 22 518 6.68
R Inferior frontal gyrus 45 42,29,7 405 6.23
R Temporal pole 38 42,5, —-23 1246 6.9
R Fusiform gyrus® 37 42, —55, —8 13,749 1336
R Middle occipital gyrus” 19 36, —79,7 18,661 1234
R Precuneus 7 30, —49, —49 227 5.46
R Amygdala NA 18, —7,—1 933 6.91
R Anterior calcarine sulcus 30 15, —49,4 451 7.36
R Superior colliculus NA 6, —28, —5 3245 10.9
R Dorsomedial PFC 9 3,47,37 73 5.49
NA Cerebellum NA —6, —46, —41 982 6.3
L Dorsomedial PFC 9 —9,47,34 191 5.24
L Superior colliculus NA —18, —28, —2 2808 9.5
L Amygdala NA -1,-7,-11 1496 8.28
L Middle occipital gyrus® 19 —33,—85,10 25,549 15.04
L Fusiform gyrus® 37 —42, —61, -5 13,485 11.87
L Inferior frontal gyrus 47 —42,26, —2 789 6.32

AN ranlane arieina fenm tha Dy

hhasad - [ 20an randvact b a

14 of n < 0 OON1

4 width s minimal cietar elea af € rantiniinise uavale)
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VAK 159.9.072

INNOMOTAET JIH HO/ICKA3KA, ECJIH OHA HE OCO3HAETCAH?
PE3YJbTATBI HCCAELOBAHUSA IPAHIMHHI-9DDEKTOB

® 2010 A 10 Aradonos!, B_I0. Kapmnckan?

1Cavapcxitii rocyIaPCTBCHENI VERBCPCHTCT
2Canxr-lleTepOyproxmii rocyIapcTBCHEMI VHRBCPCITET

Cramsa nocryinuia & pezasapno 07.09.2009

[peacrapacnnm  nccaciosanna, GASHPYIOUOCH HA SECHCPUMCHTAMEON nmapayirse npaimuara. Hayusamen
apperma BamaAnNa Heocosmasaemoit undopsaipm Ha paGoTy comHaHMA. IJKCOCPHUNMCHTN 110 THHAMHYCCKOMY
NPAiiMUHIY  JRIOT OCHOBAHNA NPEINOIAIATS, 9T0 CVIOCTEVIOT KOTHNTHEHMC MCXAHIEML,  NOZBOIAKMINE
PCIYAHPOBATL CTENCHD BOGACHCTEHA HOOCOSHAHHO BOCHPHHATON HNRGOPMAINNI HA AKTVAILHYI0 KOTHHTHBHYIO
JACATEALHOCTD,  MEXAHIGMN  QVEKIBOHMPYIOT HZ OCHOBC KOMILICKCHOID COMaHTHYOCKOIO dHATHIA  CCpui
HOOCOGHABAIEMBIX BOZACHCTRHE I COOTHOCCHMA HONDCOSHAERCMOND o OCOIHAEICMOND HHGOPMAIMOHHLIX KOHTCKCTOB.
Pesyantamu skcnepnventos ©  aEroctepeorpaderieckinn  IB300PMKCHIAME  CEIACTCILCTEVIOT 0 HOOCOIHAHHOM
BOCHPHATII COACPAANETOc B CTepeorpavye smascnns. Kax » apyiwe mamm  npaiivusra-6e3-0003HaHIA
HPEABABICHNE ABTOCTCPCOrPaMME, COCPKAINeH OTBCT, NPHBOINT K Vexopesmo pemesns zajaun. Hecaeaosanne
nposouUiocs npit noepake POOH ., rpasr 10-06-00169-a.

Kamouesnie corosa: Korsurnesas ACATCILHOCTD, u[xu'immr. HOOCOTHAEACMLIC ITPOICCCLL, ABTOCTUPOOIPAaMMLL, PCHICHIC
AN



BbICTPOE NPEAOBABJIEHUE C
OBPATHOU MACKUPOBKOW

Respond

1. Noise patches:
L & R different?

2. Gabor patch:
CW or CCW?

ISI Target

(100 ms) (100 ms) Time

YEJIOBEK TOBOPUT, UTO HNYEIO HE BUAOEJ], A SOPEKT - ECTb!
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re 62-3 In a study of recall of words, amnesiacs and
mal control subjects were tested under two conditions.
Bt they were presented with common words and then asked

gecall the words (free recall). Amnesiac patients were im-
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Figure 2 | Evidence of postmorbid acquisition of semantic knowledge. a | H.M.'s 1966 drawing of



HM: 3HaMeHunTbIe noan (cemaHT4YecKas NaMATb)

I1*°, In March 2000, H.M. viewed photographs of people who were famous at some point between
the 1920s and the 1980s. We asked him to name each individual, the decade in which they were
famous and the reason for their fame. He performed marginally better than healthy volunteers
(P< 0.1) on faces from the 1920s and 1930s (perhaps because of a lack of retroactive interference),
but was significantly worse than volunteers from the 1950s onwards. We separated items into
those that were ‘easy’ or ‘hard’ for volunteers (above or below the median of the healthy
volunteers’ mean™) to determine whether H.M. showed selective forgetting of ‘hard’ items. He
retrieved ‘easy’ and ‘hard’ faces from the 1920s to the 1950s. By contrast, for the 1960s onwards,
the two items he retrieved were both ‘easy’ items: he named (without cues) John F. Kennedy
(whom he knew was a president, and believed was assassinated) and Ronald Reagan (whom he
said was an actor, and, when asked for more information, said he thought was a president).

Phonemic cue
M.T.

Martin L. K.
Bea

L.B.J.

Pablo P.

Nelson Man
Julie And
Prince Ch

Bob Dy

In a second run through the series of faces that H.M. had not been able to name, we provided
him with four semantic cues for each individual (for example, for Mao Tse-Tung: he was a leader
in China). The semantic cues did not elicit any further correct responses. We then gave him
phonemic cues, one at a time (the person’s initials, the first syllable of the first name, all of the
first name, the first syllable of the last name, all of the last name; see table). Using phonemic cues,
given while he viewed the photograph, he named 18 out of 36 individuals, but was unable to give
the correct decade or reason for their fame. These results indicate that H.Ms public semantic

H.M.’s response Phonemic cue H.M.’s response

Mao Tse-Tung Woody A. Woody Allen

Martin Luther King, Jr Jimmy C. Jimmy Carter

The Beatles Henry Kiss Henry Kissinger

Lyndon B. Johnson Gerald F. Gerald Ford

Pablo Picasso Mother Mother Theresa

Nelson Mandela Margaret Tha Margaret Thatcher

Julie Andrews Nancy Rea Nancy Reagan C 0 rk| n 2 OO 2
Prince Charles GB. George Bush

Bob Dylan Michael Du Michael Dukakis



HM: nn4yHble coObITUA

lives observed that his grief was mild. He told them
what a nice woman she had been and that she had
taken care of him all his life. He sometimes re-
members that his parents are dead and mentions
that he is all alone. His adjustment to all of the

Corkin 2002
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0 rmbenb «YenneHmpkepa»




PeHOMEH peKoOHconuaauunu

Ppeanepuk baptnerrt
1886-1969

"HA HacTamBan Ha NPOTAXeHUN BCcen
OVUCKYCCUU B 3TOT KHMUIe Ha TOM, 4YTO
onncaHne BOCNOMMHAHUN Kak
"pMKCMpoBaHHLIX U BE3XKNU3HEHHbIX" eCTb
BCEro Nuub owmnbo4vHas haHTasus.

BocnomnHaHme He ABNAeTCA NOBTOPHbIM
BO30YXOEHNEM HENCHUCTTUMBbIX
JoMKCUpPOBaHHbIX pparMeHTapHbIX CreaoB.
OHO ecTb Bcerga TBOpYECKOE BOcco3aaHne
NN KOHCTPYMpOBaHWe, CKnagblBatoLleecd
N3 HaALLEero OTHOLUEHNA KO BCEN aKTUBHOW
Macce peakuumn 1 onbliTa npowusioro.”

1932

NocnepoBaTenbHOe onucaHue
KapTUHbI
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Yadin Dudai

Department of Neurobiology, Weizmann Institute of Science, Rehovot 76100, Israel;
email: yadin.dudai@weizmann.ac.il
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«AMnnaHTauusa» namMaTu

v/ Elizabeth Loftus



«TFOOOBHBIMU» U 3asiBUJI, UTO KepPTBbI IIPpOAI0CEPa «XBaCTa/JIMCb» CBOMMMU

CEKCVaJIbHbIMI KOHTaKTaMl1 C HUM.

Anpokarsl BajiHireiiHa Takke co6MpaloTcs MpU3BaTh JIBYX 9KCIIEPTOB —
Omszaber Jlodrye n le6opy [aBic, aBTOpoB akageMn4ecKux Mcciae10BaHmii
«l lopaBnennsle BocnoMmuHanusi» 1 « BermommHas ocnapmupaeMsblie ceKcyalbHbIe

KOHTAKTbI: HOBBIN p_v6e>1< HCC.TIG,[IOB&HHI.;! InaMs1Tn CBM,[IeTe.HEﬁ». Ha cyae OHM

pPacCcKa)kyT Ipo «ob1ee GyHKIIMOHMPOBAHNME YeJIOBeYECKOI ITaMsITH»;
aJIBOKaThI IMTPOCIJIH, YTOOBI TAK)KE ObLIT YIOMAHYT (DEHOMEH «JO0OPOBOIBHOTO

HEYKEeJIaHHOT'O CeKCa», HO CVbi 3allpeTUJI 3aTparmBaTb 9TV TEMY.

BavHLWITENH cunTaeT cebs XXepTBOU, OT HEro Bce
OTBEPHY/IUCH

Barnamreis A0 CHX ITOP He cCHuTaeT cebs1 BUHOBHBIM. «OH AVMaeT, UYTO

oH kepTBa. OH cebs HU B ueM He BUHUT», — pacckasasi The New York Times

OJVH 13 prSE‘ITI Ipoarxwcepa, ITOKeJIaBIINIT OCTaThbCsA aHOHMMHBIM. JDTO
HOATBEPXKIaeT 1 ,aeKa6pbc1<oe MHTEPBbIO BaI:iHHITeI:iHa, KOTOpOe€ OH IaJl



HanpaBneHHoOe co3g4aHMe NamMATHU
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Pluto behaving badly: False beliefs
and their consequences

AMERICAN JOURNAL OF PSYCHOLOGY
Winter 2008, Vol. 121, No. 4, pp. 645662
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Figure 1. Mean confidence ratings of the critical item (“You had your ear licked

by Pluto”) on the Disneyland Questionnaire, before and after manipulation
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[MTPOBJIEMbI C NAMATBIO

» HEMPOHbI «HE OEP>XXAT» CBOIO
CINEUNPUYHOCTDb («He 3anomMuHatoT
CBOE MECTO B OPKECTPE»)

- HEKYOA SAIMTNCATb

 CJINMWKOM MHOIO HOBbIX
YYACTHUKOB «OPKECTPA» (Bce
peopraHn3oBaHo)

« HEOTKYOA BO3SHUKHYTb
AKTUBHOCTW (HenpoHbI cBOpavnBatoT
KOHTaKTbl U yMUPaLOT)



The Ups and Downs of Memory
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Figure 2
The Course of Retention Over Time for Pictures, as
Measured by Repeated Recall Tests
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Note. Data points represent recall trials. From “Has Ebbinghaus Decayed

With Time? The Growth of Recall (Hypermnesia) Over Days,” by M. H. Erdelyi

and J. Kleinbard, 1978, Journal of Experimental Psychology: Human Learnin

and Memory, 4, p. 278. Copyright 1978 by the American Psychologico% Matthew

Association. Hugh Erdelyi
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