MEMORY

STORES OF MEMORY

[A. What is memory? ]

B. Stores of memory

a) Sensory memory
b) Short-term/Working memory (STM/WM)
¢) Long-term memory (LTM)

C. Memory disorders: Some case studies

D. In search of the neurobiology of memory

WHAT IS MEMORY ?

Memory as... (Tulving, 2000)
a hypothetical store, in which info is held ?
the total information within that ‘store’ ?
a specific memory-related property of that info ? (e.g. ‘trace strength’)
the process of retrieval of that information ?
one’s phenomenal awareness of remembering ?

a neurocognitive capacity to encode, store, and retrieve ?




WHAT IS MEMORY ?

Memory is the conscious or nonconscious process
by which we encode, store, and retrieve information

Encode: coding once perceived - memory trace formation

Store: keeping memory trace within some mental organization

“ Must be inferred from observable, measurable responses (e.g.,
memory test performance..)

Retrieve: calling back the memory trace

STORES OF MEMORY

A. What is memory?

[ B. Stores of memory ]

a) Sensory memory
b)  Short-term/Working memory (STM/WM)
¢) Long-term memory (LTM)

C. Memory disorders: Some case studies

D. In search of the neurobiology of memory

CANONICAL MODEL OF MEMORY SYSTEMS

Old model:

INPUT = [ Sensory ]_ [Short—term] — [ Long-term ]
Memory Memory Memory
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OUTPUT OUTPUT OUTPUT
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A. What is memory?

Stores of memory
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b) Short-term/Working memory (STM/WM)
¢) Long-term memory (LTM)

C. Memory disorders: Some case studies

In search of the neurobiology of memory

SENSORY MEMORY
Each sense feeds in information to the sensory memory,
where they leave a very brief trace...

in vision - iconic (sensory) memory

°

in audition - echoic (sensory) memory

°

°

in smell - olfactory (sensory) memory
tactile (sense of touch)
-~

N

in taste - gustatory (sensory) memory

in touch - haptic (sensory) memory

°

kinesthetic (sense of muscles, body movement)

°




SENSORY MEMORY: Iconic

O

Averbach (1963):

Random presentstion

L

Task: «How many dots?»

Percant Correct

© 2 & & & 10 12
Number of Dots Presented

SENSORY MEMORY: Iconic
O
Sperling (1960): First major study of sensory memory...

A. «<whole report method» (= immediate memory’)

Stimulus display
(50 msec)
FCHD
JRPO

DNBA

SENSORY MEMORY: Iconic
)
@)

Sperling (1960): First major study of sensory memory...
B. «partial report method» (=2 ‘sensory memory’)

Stimulus display
Tone

(50 msec)
FCHD High pitch Check-out:
https://www.youtube.com/watch?v=GkZNHe
49GcA

J R P O |«— Mediumpich
https://www.youtube.com/watch?v=ACddnsf

DNBA - Low pitch 9J71




SENSORY MEMORY: Iconic

Main finding:

e 3-4 letters/numbers w/
whole report

Whale Repart
Fortormanca Lavel

¢ 9-12 letters/numbers w/
partial report

e delaying probe tone w/
partial report techn. by
> 0 sec. (0)
> 150 ms (.15)
> 500 ms (.50) = major loss of info g it

> 1sec (1.0)> reiressmﬁ to ~ 4 items (i.e. whole- reiort ﬁerformance)

SENSORY MEMORY: Iconic

O
Sperling (1960): Averbach & Coriell (1961)
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SENSORY MEMORY: Iconic

Sperling’s main findings: Whole report condition

About 4-5 items correctly reported,

+ regardless of type of layout (n*m matrix) !

+ regardless of exposure duration !
B (15, 50, 150 or 500 ms)

Fa 2. Typ
6. Gmnied. Col

s Gt ). Their ion available in brif v ions. Psychological Monographs, 74,1-29

SENSORY MEMORY: Iconic

QUESTION: Is SM pre-categorical/retinal or post-categorical/post-retinal?

«report back numbers» «report back red letters» (after-image?)
K 3 8 T KVPT
2 0 X 5 MOXU
B 1Q 4 BLQS
9 Z 6 A T Z W A

Merikle (1980) Banks & Barber (1977)

SENSORY MEMORY: Iconic

\

AEPARESENTATIVE REPRADUGTIONG

McCloskey & Watkins (1978):

TARGET  FlaunEs
L ]
ﬁ 4o
i
Figure 1. Target figures and reproductions, Experiment 1. [T'he reprodu:otions are those of sublects

at the medin »

respect ¢ the propartion of the figure dran within the slit
From: McCloskey & Watkis i Implicati - JEP: HPP, 4, 553-561.




CANONICAL MODEL OF MEMORY SYSTEMS
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INPUT = [ Sensory J_ [Short-term]_. [ Long-term ]

A—

Memory Memory Memory
OUTPUT OUTPUT OUTPUT

SENSORY MEMORY
O
Main characteristics of sensory memory:
v no (b/c too short for any encoding engagement) BUT
~ high instant BUT
v very short

for iconic SM: ca. 250-300 msec

for echoic SM: ca. 4 sec — qugetting/loss seems tq be a loss from
consciousness, not necessarily a full erasure...

for haptic SM: ca. 1.3 sec

v is effortless

SENSORY MEMORY: Chimps vs. Humans

Check-out:

https://www.youtube.com/watch?v=fzUyX5kezb0
2013 TED talk in Kyoto by Dr. Matsusawa
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@)

A. What is memory?

Stores of memory
a) Sensory memory

[ b) Short-term/Working memory (STM, /WM)]
¢) Long-term memory (LTM)

C. Memory disorders: Some case studies

D. In search of the neurobiology of memory

SHORT-TERM MEMORY
@)

e
nfermation articulated
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Iconic memory Shart-term (working) memory

SHORT-TERM MEMORY

N
@)
Peterson & Peterson (1959): € o 1 2
First major study of STM ARSI I S P A A
E GHJ 506
S 506 503 CHY

Procedure: KREGALL INTERVALAe=={ ATENGY ==

Fi6. 1. Sequence of events for a

trigram (3-consonant nonsense syllable) recall interval of 3 sec.

retention interval without (w/o0) rehearsal --> o, 3, 6, 9, 12, 15, or 18 sec

back reporting of trigram




LJV

372
(count backwards by 3)

SHORT-TERM MEMORY

Peterson & Peterson (1959): First major study of ‘short-term memory’

Findings:  "°
> » = aofoi e29t85m7
<
&
g s
&
w s .
=
[
= 2
g
.Q L

3 6 9 12 15
RECALL INTERVAL- SEC.

Fra. 3. Carrect recalls with latencies below
2,83 sac. as a function of recal interval.

18

Fram: Ptrsn & Petesan (953 Shorterm tenionef il
ol Pl 855198

Percent conect recell

3 [ e 12 15 18
Retenion inferval {secords)

ofEperimentlPachiogy, 55104195

SHORT-TERM MEMORY: FORGETTING

Waugh & Norman (1965):
Forgetting due to decay or
interference?

(3

no. of intervening digits

(e.g. four) btw target & probe

(oS IaN|

2

=N,
(3 ‘,l < probe to recall by which digit «3»
*~=<" was followed in the just preceding list..

? < correct answer: «7»

Petceage of correct respanses ’g\“

IV,:

1persscond < Py ion

/ rate

4 per second

40

o




SHORT-TERM MEMORY: FORGETTING
@)

Waugh & Norman (1965):

100 - \
g Decay
£ 80 ! .
3 1 gorsecond | (=mere passage of time)
| or
E a0 4 per second I, ------------------------- \I
] | Interference !
. (- displacement)? |

1 3 5 7 9 1

Numbar of intervening items:

A WORKING MEMORY MEMORY

O

Baddeley’s model of working memory:

Baddeley & Hitch (1974) WM model Baddeley’s (2000) updated WM model w/ episodic buffer
.
Visuospatial Central Phonological
sketchpad exacutive loop T
eichpad
B > T . . i

Nature Reviews | Neuroscience

Figure 1| The three-compenent medel of working

mermory. Ihis rrodel proposed by Baddalay and | ek,

COMprSes 3 COno! SYSIem, 16 £aTl eXCUhe, and o
suospatial sketehoad and the

nlce bebowen
o e ey 14

of earking ey .

VARIETIES OF STM/WM: Phonological

2 At culato word
subvocelly

rliculatery
speam

4 Refrosn
acouslic image NS
awore o= v
/ 2CHeardere
/ ohair
Vieual aseociaisf  1.Sez word chair
ortex

10



VARIETIES OF STM/WM: Visual
What about visual working memory:

(0] == o (8)
| | ]
+ - +
| | |
b n ]
" L

Version 1 Blank Version 2 Blank
. s . Samplearray  Delay Test array
Homs some 20ms som 7] (100ms)  (300ms)  (Unti response)
(A)  You see this Du you rer nber Or Uhis?
<]
D
Decreteots

PREFRONTAL CORTEX & WM

Courtney et al. 1997 study:

< Perception:

looking at faces (A) vs. scrambled faces (B,
«non-selective visual stimulation»)

< Memory:
. .

ion ecefficients

¢ uoumalized

- V Cal U U
: : G et

q
W Memory delay ‘-\Ptrceplion

PREFRONTAL CORTEX & WM
e
O

The prefrontal cortex (Pfc) as the central executive:

Prafrontal
Gortex

for demos see:

11



STM TESTS ~ Phonological Loop
7~
@)
Simple span tasks: «Report in their correct order..»
% Simple digit span: 7845246 > ?
% Simple letter span: ‘QGJHKR > ?
< Simple word span: ‘hut cake bush chair bold tone’ > ?
< Peterson & Peterson type of tasks w/ nonsense (or normal) items

DEMO:
http://www. itive.net/sites/default/files/stm.v1.0.a_1_o.swf
.

0
7 B
~-__ Operations..! __.*

N

Operation span task:
7+2=7? «9Q»

9—5="? «4» DEMO:
3—3= ? «O» http://www.gocognitive.net/sites
1+3= ? « 4» /default/files/stm.v1.0.a_1_o0.swf

6—4="? «2»
- report back in order: «9» «4» «0» «4» «2»

0

WM TESTS ~ Phonological Loop

n-Back tasks: «Report when you notice a repetition..»

« with digits: 7 8 4\5}@‘;6 9\2}6_} € 2-back
< withletters: K T X Q{T) C L V R {L}..€ 3-back
N

<+ with words, syllables ....

12



STM TESTS ~ Visuospatial Sketchpad
O

Simple visual span tasks:
% Object span task:

DEMO:
http://www.gocognitive.net/sites/default/files/stm.v1.0.a_1
_o.swf

STM TESTS ~ Visuospatial Sketchpad
O

Simple visual span tasks:
% Spatial span task:
DEMO:

http://www.cambridgebrainsciences.com/browse/memory/t
est/spatial-span-ladder

STM TESTS ~ Visuospatial Sketchpad

@)
Study Array (1) Retention Interval (1's) Test Array (To Response)
: : [ [
Simple visual span 1= . N
tasks: N <
N | N
< Change detection task > . - -
I -
HE ~ | RN
<! i 7=
H N N
< | —
S 7
(| — — | — 1




STM TESTS ~ Visuospatial Sketchpad

Simple visual span
tasks:

+ Change detection task > P——

Disalay (500ms}
Character-task repart

Display (500ms}.
Charastertask report

Two cycles

Face-taskreport
(1000ms)

SHORT-TERM/WORKING MEMORY
@)

Main characteristics of (verbal) working memory:
v/ in the form of «rote rehearsal» (e.g., 72 3 9 2 «seven-two-three-nine», i.e. mere repetition)

v typical WM capacity/span = 7 +/- 2 items (or chunks) (Miller, 1956)

v quite shoduration (ca. 10-20 sec)

% «forgetting/loss» mostly in the form of ‘displacement’

v is slightly effortful

STORES OF MEMORY

A. What is memory?

Stores of memory

a) Sensory memory

b) Short-term/Working memory (STM/WM)
[ ¢ Long-term memory (LTM)

C. Memory disorders: Some case studies

D. In search of the neurobiology of memory

14



METAPHORS FOR LTM

. Memory as ..?

Metaphors of Memory

METAPHORS FOR LTM

METAPHORS FOR LTM

. Memory as ..?

|
|
|
\

15



METAPHORS FOR LTM

(Memory as a ‘sticky net’:

The more you collect, the more
will stick on it... The tightness of
the net is flexible, depending on
your attention, past experience

etc.

(M hor by Lance Jones, I don't even know |
who he is but I like this metaphor...) /

CANONICAL MODEL OF MEMORY SYSTEMS
A\

Qs\aarsa/

. Sensory Short-term Long-term
Stiulus e registers memory (STM) memory (LTM)

(=T |

Information lost Information lost Information lost

From: Kowalsk & Westen (2009) P Molhii wzuizsmm )

LTM: REHEARSAL AIDS DURING ENCODING

')

1. Reaction Reaction, reaction, reaction, reaction
2. Hoof Hoof, reaction, hoof, reaction

3. Blessing Blessing, hoof, reaction

4. Research Research, reaction, hoof, research

5. Candy Candy, hoof, research, reaction

6. Hardship Hardship, hoof, hardship, hoaf

7. Kindness Kindness, candy, hardship, hoof

8. Nonsense Nonsense, kindness, candy, hardships.
20. Cellar Cellar, alcahol, misery, cellar

for demo of false memory in Itm see:
http://www.gocognitive.net/demo/memory-lists-roediger-mcdermott-1995

16



LTM: THE SERIAL POSITION CURVE

N
O
1
Recalled from
= ST™ —
t3 Recalled from
T Lm Recency
ER
= Enma(y
Early Middle Late

Order of items

(Figure adapted from Atkinson & Shrifiin, 1968)

LTM: REHEARSAL AIDS DURING ENCODING

N
O
Encoding

' ]

Automatic procassing

Effortful processing

1

Elaborative rehzarsal Mzintenanca rehearsal
(deeper processing) {snallower processing)
Links to your life and Meaning of .
existing knowledge information Ordanzaticn =L

LTM: REHEARSAL AIDS DURING ENCODING
Is frequent exposure gh? No!
Nickerson & Adams (1979)

- study on free recall and recognition memory for a «1 cent»
Free recall test:

Recognition test:

17



LTM: REHEARSAL AIDS DURING ENCODING

O

Encoding tasks (IV): massed vs. spaced encoding/learning

Leslie Agrade
12 12 12 W22 2 R 172
hour  hour hour  hour  hour  hour  hour  haur
e o - - - - forade
1 hour 1 hour 1 hour 1 hour

e _ Gorade

4 hours

LTM: REHEARSAL AIDS DURING ENCODING
O
Encoding tasks (IV): massed vs. spaced encoding/learning

Keppels Evperlmen-p Idea Units Recalled Following Massed Reading (red}
one
=

et Versus Distributed Reading (blue)

PASSED DISTRIBUTEL

TYPE OF LEARNING

Experimert 1 Exporiment 2 Exporiment 3

LTM: REHEARSAL AIDS DURING ENCODING
O

Massed vs. spaced encoding/learning: What people believe to be
effective?

Actunl Effecivencss
m Spaced > Massed

Massad = Spaced
W Masced > Spaced

Mlassed > Spaced Massed = Spacad Spated > Massad
Judged Effectiveness




LTM: REHEARSAL AIDS DURING ENCODING

@)
Encoding tasks (IV):
a) structural (‘written with small or large letters?)
PEA
b) phonemic (‘does it thyme with x?")
0
¢) semantic (‘synonym of x?) .
£ o
H

d) self-reference (does it describe you?) =,

Structunal Phonernic Semetic Seffreference

Exosrimentalcondiion

LTM: FEASTS OF ENCODING

O

The «method of loci»: wonders of making use of visual/pictorial stimuli...

http://www.youtube.com/watch?v=V8S8VQVEFyl

LTM: OVERVIEW

Longeterm memary
Declarative: Nondeclarative |pmenmn Explicit memory
Things vou knrm that ‘Things you know that you T -
youcan felf uthers canshow hy iioing o
— Ews  Procedurst memery
s o P—
{7 v pa—y R R s G
nptm Semantic |llnrnn|g: Driming Conditionhg: | b )
TRemembering || Knowing the wing how | | Deing more likely | | Salivating when | | i (]
youfistday || caital of France | | torde abile | | fnuse a woud Jousee & IR
inscool favoritefood (IR
e o 1
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LTM: SEMANTIC MEMORY (‘THE KNOWLEDGE STORAGE")

7~
@
T‘_’w Siamese. Tibby
Has
B =)

My
Nikens )™= miers )
g i anda il
oot ) Iu;;f‘:fl':m:n J nte 1

en | was Cold

eight h %/) weather )

e s
0 5]
g | < Four legs

LTM: SEMANTIC MEMORY (‘THE KNOWLEDGE STORAGE")

Avaar WL G .

Collins & Loftus
(1975) Model:

LTM: SEMANTIC MEMORY

A priming task demo:

http://www.u.arizona.edu/~kforster/priming/index.htm

20



LTM: IMPLICIT MEMORY

Implicit (LTM) memor}; test:
| press SPACE BAR once you have identified the word]

O

horoscope
http://www.gocognitive.net/demo/implict-memory-test-dot-clearing

LTM: EPISODIC MEMORY

Anything that is remembered together with some aspect of the time and/or
place when or where it was experienced is an episodic type of memory.

(Semantic memory, on the other hand, is a memory of facts’/associations that
are completely devoid of any temporal or spatial contextual experience.)

Example:
You watch a film and notice at one point that you had watched that film before...
Option A. - You know for sure that you had watched the film, you remember the film but
you do not have any conscious recollection of the time or place or circumstances
when you watched that film € SEMANTIC MEMORY of the film
Option B - You not only know that you know the film but you remember when or where or
with whom you watched it € EPISODIC MEMORY

LTM: EPISODIC MEMORY & FORGETTING
The Ebbinghaus forgetting curve
dj}?ps off rapidly at first but then levels

Preparion reog aed

BUT what is forgetting ?

« is it loss of informatjefi?

« is itdoss of access)to

to information?
185

& evidence from implicit memory ! words from a lis

ev intervals from ¥ minaute to




LTM: MEMORY AS RE/CONSTRUCTION

Loftus, «Implanted False Memory»
Miller, & (Loftus, 1995)
Burns (1978)

‘Since the 1990s, when DNA testing was
first introduced into the courtroom,
« researchers have reported that 73% of the
Question at retrieval: 239 convictions overturned through DNA
testing were solely based on mistaken
«Did another car eyewitness testimony.’

pass thered Datsun  How could so many eyewitnesses be
while I stopped at wrong?

the yield sign?» SEE:
https://www.youtube.com/watch?v=PQr_LJvYzbA

LONG-TERM MEMORY
Main characteristics of long-term memory:

v tyle & method is extremely critical w/r/t (with regard to) LTM

v L’I'Mcapacity/ 'span = infinite ? (based on evidence from amnesics and implicit

memory performance, also see Bahrick et al., 1976)
v long duration (hours, even days, even years...)
% «forgetting/loss» in the form of ‘inaccessibility’ (‘blocking’, ‘interference’) or ‘reconstr.’
an be quick, easy & organized OR slow, effortful & spread out in time..

STORES OF MEMORY
@)

A. What is memory?

Stores of memory
a) Sensory memory
b) Short-term/Working memory
¢) Long-term memory

[ ©. Memory disorders: Some case studies |

D. In search of the neurobiology of memory




ALZHEIMER’S DISEASE

The Progression of Alzheimer's Disease

Preclinical AD Mild to moderate AD Severe AD

Blue indicates areas affected at various stages of AD.

MEMORY DISORDERS: SOME CASE STUDIES
)

N\,
Henry Gustav Molaison aka H. M. (1926 — 2008): 4 severe case of antegrograde
amnesia with some retrograde amnesia

lobes

\
Primary Assog!
Auditory e

Motor

Touch == L]
Visual - -

From: htp/ensuikipedia.org/wik/Henry,_Molaison

VIDEO: http://www.pbs.org/wgbh/nova/body/how-memory-works.html

LTM: Anterograde vs. retrograde amnesia
@)

normal mermory

for remate evarts. for HM, ratrograda amnasia
(enidnood, elc) .. s 3pprox. 2 yrs
\ - Retrograde oo \
amnesia -
’ Tt Tamaor | —pe P E
ast et ogrede e ferogiace resent 2w
H
v
Bih - Tmeat ormn
T

o M ekomeete
- Anterograde 17
amnesia

Tow " Tmeat oo
Trauma .

o iy scpsyios om o chepte-ssction3/ o ity ey conypyeizo s e oy et
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LTM: Anterograde vs. retrograde amnesia
AN\
@)

Q’u 05, malamas P
|J/\\\ 7 /

Hippocampus

A rtochinal
2 cortex
of
Hippocamgus”  Rhinal
HM = no hpc, no rhinal etk sulcus Rhingl Perirhinal Parahippocampal
sulcus cortex cortex

MEMORY DISORDERS: SOME CASE STUDIES

Kent Cochrane aka K. C. (1951 — 2014):

Hippocampus

Figure | %.C.,a man whalast hisepisodic memary as & result af traumatic brain injury in
191, phoinzraphed in 1956 wher ha wrs 35 vears of age. rom: hip:/ enzvikipedi.org/wik/Kent_ Cochrane

MEMORY DISORDERS: SOME CASE STUDIES

Clive Wearing (1938 — ): A case of complete antegrograde AND retrograde

u mﬁyﬁ

5 Now
ELRSTTIAr TR | ymer . ewrie,

s&: (A
8= T o = g
% A, sl TP — e
TS, Fonicy [ 4T700R, £ ST T :
C) At A/ A
My tyq;:;,-rr uagn—-u,—r—q—ﬂ«
BT dne esanvo AL sriasins Tee fis
.p I b foe Tmm Feréke Panoce S
garrﬁ s Cnp I — b T e

/27 photobucet.comser iz medi e Wearing._Diry g ol
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MEMORY DISORDERS: SOME CASE STUDIES

J

Clive Wearing (1938 — ): A case of complete antegrograde

AND retrograde amnesia...

iving Withy

MEMORY

A. What is memory?

B. Stores of memory

a) Sensory memory
b) Short-term/Working memory
¢) Long-term memory

C. Memory disorders: Some case studies

[D. In search of the neurobiology of memory J

& VIDEO: http://www.scientificamerican.com/article/memory-brain-tour-video/

IN SEARCH OF THE NEUROBIOLOGY OF MEMORY

25



IN SEARCH OF THE NEUROBIOLOGY OF MEMORY

AN\
‘Q) Left Lateral Superior Righ

Working Memory:

ontrol

FIGURE 2.11 Brain aclivily increases
Memory load. Brain imaging
in the amounl of corlex i the n-back fask, as  rises fro
10 3. Tn the O-back condition, subjects only need to name the vis
slide. On these brain images, brighter signal higher level
activity. Source: Smith and Jonides, 199 re 10

with the Work

IN SEARCH OF THE NEUROBIOLOGY OF MEMORY
O
Visual WM — A combined model

(N 2 2 "
) Y Dorsal and/for anterior PFC
i ainienance of
e
Medial temporal 1)
(muttimooa! object
representations)

IN SEARCH OF THE NEUROBIOLOGY OF MEMORY
~
O

Long-Term Memory: The Medial Temporal Lobe (MTL) & Subcortext (hippo,

26



IN SEARCH OF THE NEUROBIOLOGY OF MEMORY

Long-Term Memory: The Medial Temporal Lobe (MTL) & Subcortext (hippo,

) DLPFG.

o ey amygdala, & enthorhinal
cortext)

IN SEARCH OF THE NEUROBIOLOGY OF MEMORY

\
Long-Term Memory: The Hippocampus & Episodic Memory
. Exucelula

b Medial view

IN SEARCH OF THE NEUROBIOLOGY OF MEMORY
@)
‘Wilder Penfield (1891 - 1976)

<+ neurosurgeon; discovered the motor and

sensory ‘homonculus’in the brain >
&

27



IN SEARCH OF THE NEUROBIOLOGY OF MEMORY
O
‘When delivering slight electrical stimulation to various parts of the brain during surgery, he

discovered flashbacks of sensations, and in very few occasions, sth like recall of past events, most
long-lost...

“The patient then said something about ‘street corner’. The surgeon \
asked him ‘Where?’ and he replied ‘South Bend, Indiana, corner of

Jacob and Washington’. When asked to explain, he said he seemed to
be looking at himself - at a younger age.

(Penfield, 1955, p-52)
* QUESTION: Real memories or generated experiences w/ accompanying memory-like feeling?

< NOTE: Out of 1132 patients, only 40 instances (24 auditory, 19 visual, only 12 full-blown
‘memories’

IN SEARCH OF THE NEUROBIOLOGY OF MEMORY
@)

Long-Term Memory: The Temporal Lobe & Episodic Memory

Aesponse to stmulation

O nems
© Fosal motor sty

eontralatoral sige of tengue

IN SEARCH OF THE NEUROBIOLOGY OF MEMORY
~
O

LTM: «Conscious recollectlon» vs. «familiarity», true vs. false

REMEMBERING !




IN SEARCH OF THE NEUROBIOLOGY OF MEMORY

)
LTM: The Dorsolateral &
Ventrolateral Prefrontal Cortex:

FIGURE 9.25 The prefronal cortex in
ion

humans fbattom. The most con

LTM: OVERVIEW
[ [ Long term mrmory| )
Badartive raory] Nonducaativa mamery)
— 7

[Fisndicmemon] [Semnt e memery

_
—
H
7
—F

Medil temponl
lobe. henceohalon

From: Henke (2010). A model of memory systems based on processing modes rather than conscio

LTM: OVERVIEW

id encoding of EL ncoding of id encoding of

.

From: Henke (2010). A model of memory systems based o
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IN SEARCH OF THE NEUROBIOLOGY OF MEMORY
O,
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