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The topic under review, formulated by David Chalmers, addresses a
fundamental question: How can brain processes, such as the movements of
electrons and chemicals, be translated into mental and conscious experiences,
such as emotions, visualizations, and thoughts? Focusing on the role of
language—especially inner language—this article suggests that language, as
a mediating mechanism, plays a fundamental role in linking the material
processes of the brain with psychological experiences through its influence on
memory and arousal. Based on linguistic, neurological, and evolutionary
evidence, it is argued that language can provide a possible mechanism for the
emergence of mental qualities through sensory synchronization,
conceptualization of sensory input before conscious processing, memory
organization, continuous narrative formation, and influence on arousal. All of
these events occur in memory, and memory is both a platform for the
emergence and continuation of language and, over the course of evolution,
has become capable of retrieving images and information from memory. On
the other hand, by influencing internal arousal, language has been able to
create a mood appropriate to the images extracted from memory, thus leading
to the formation of qualia. This article emphasizes that human language has
gradually developed from an interpersonal communication tool to an internal
language within an individual (according to Vygotsky) over several hundred
thousand years of uninterrupted evolution, and has not stopped at this stage
and it is relevant to all human psychological functions, including perception
and the description of mental images.
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The Hard Problem of Consciousness and the Role of Inner Language

The “hard problem of consciousness”, as systematically introduced by David Chalmers, remains
one of the most profound challenges in cognitive science and philosophy of mind. While
neuroscience has made remarkable progress in explaining the correlations between brain activity
and behavioral outcomes, the hard problem goes further: it asks how subjective experiences—our
thoughts, feelings, and sensations—emerge from purely physical processes. How do the
movements of neurons, the firing of synapses, or the chemical activity of brain matter translate
into the rich and nuanced experiences of consciousness? Understanding this gap is essential, as it
touches upon not only scientific curiosity but also the very nature of human existence. The present
paper focuses on the potential role of language—particularly inner language—in bridging this
explanatory gap and providing a plausible mechanism for the emergence of conscious experience.

Language as a Bridge Between Brain and Mind

Language, traditionally studied as a tool for social communication, has long been considered a
uniquely human trait that differentiates our cognitive capacities from other species. However,
recent perspectives suggest that language is far more than a means to convey information; it is
deeply intertwined with cognition itself. Specifically, language—when internalized as inner
speech—may serve as a mechanism for structuring, categorizing, and interpreting sensory input in
a way that enables conscious awareness. Inner language allows the mind to organize incoming
sensations, assign them meaning, and prepare them for mental representation. By functioning as a
filter, language helps the brain convert raw, unstructured sensory data into coherent mental
experiences. In this sense, language does not merely describe consciousness—it helps create it.

Inner language operates in conjunction with sensory synchronization, whereby incoming
information from multiple senses is temporally aligned and integrated. Through this process,
disparate sensory signals—such as sights, sounds, and tactile sensations—are bound together into
a single, unified experience. Language, then, acts on this bound sensory input, providing the
cognitive scaffolding necessary to transform raw sensation into meaningful mental content.
Without this linguistic structuring, sensory experiences may remain fragmented, preventing the
emergence of coherent conscious experience.

Key Functions of Language in the Emergence of Consciousness

Language contributes to consciousness through several interrelated functions:
1. Initial Conceptualization:
Language enables the immediate categorization of sensory input. Even before conscious
processing occurs, inner language tags and organizes incoming sensations. For example,
when a person perceives a complex visual scene, their mind may internally label objects,
actions, and spatial relationships using linguistic constructs. This preliminary
conceptualization provides a framework for conscious thought, allowing the mind to
recognize patterns, make predictions, and contextualize experience. In essence, language
is a cognitive lens through which raw data becomes interpretable and meaningful.
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2. Memory Organization:
Conscious experience is not limited to the present moment; it relies heavily on memory.
However, memory is not a passive repository of data—it is an active, dynamic system
shaped by language. Language imposes structure on memory by enabling the creation of
narratives and the categorization of events. Memories are encoded with temporal and
causal links, often using linguistic labels that allow for easier retrieval and reflection. When
new sensory experiences arrive, they are integrated with existing memories through
conceptual associations provided by language. This interaction ensures that memory
supports not just recollection but also the continuity of conscious experience over time.
Moreover, memory functions as a platform for the emergence of inner language itself:
stored representations of past experiences can be revisited, manipulated, and reinterpreted
using linguistic structures.

3. Narrative Construction:
Narratives are a fundamental feature of human cognition and are tightly linked to inner
language. By constructing mental narratives, individuals organize discrete experiences into
coherent wholes, making sense of their perceptions, thoughts, and feelings. This narrative
construction allows humans to reflect on their mental states, predict future events, and plan
actions. Inner language acts as both the medium and the architect of these narratives, giving
form to otherwise unstructured experiences. The capacity to “listen” to an internal narrator
and visualize its content facilitates the retrieval of images and emotions from memory,
forming a continuous, self-reflective stream of consciousness. The narrative dimension of
language is therefore essential not only for communication but also for the very
phenomenology of experience—the way it feels to be conscious.

4. Influence on Arousal:
Inner language interacts with physiological states, particularly arousal, to shape qualia—
the subjective qualities of experience. When recalling a memory or imagining a scene,
inner language can evoke corresponding emotions and bodily responses. For instance,
imagining a past joyful event may trigger a sense of happiness, while imagining a
dangerous situation can induce anxiety. By modulating arousal in tandem with the content
of mental imagery, inner language helps create mental states that are coherent with recalled
or imagined events. This integration of cognitive and physiological processes ensures that
conscious experiences are rich, affect-laden, and contextually appropriate. In this way,
language does not simply report experience; it actively participates in shaping it.

Conclusion

The hard problem of consciousness remains one of the most challenging puzzles in philosophy
and cognitive science. While many approaches attempt to explain consciousness in terms of neural
correlates, these accounts often fail to address the subjective qualities of experience. This paper
argues that language, particularly inner language, plays a critical role in bridging this gap. By
structuring sensory input, organizing memory, constructing narratives, and influencing arousal,
language provides a mechanism through which raw neural activity can be transformed into
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conscious experience. Moreover, the evolutionary development of inner language highlights its
centrality in human cognition and self-awareness. From the first moments that sensory signals
enter the brain, inner language begins to operate, organizing and interpreting experience in ways
that give rise to qualia. By understanding the interplay between language, memory, and arousal,
we can gain deeper insights into the emergence of consciousness and the mechanisms that make
subjective experience possible.



e6Togs iy 9 b))
3298 W grd 5lgd Al 49 (Bl aliody gyl (4L

P Lo e

Farnama@tbzmed.ac.ir :asbbl, .ol pl oy o oKl ( oojyled laion 38 4o Gy (Sdi pole olStils Sy 09,5 Sl

S Alie e
5 g S 8 o sile i (S5 (slaain)b 658 0}y 2l Gl & jaly g (2T g dlee g dlie :allis £oi

b dlie ol S9i K& g s clwbun! dile il § d (clady o 45 e w155 o o olowd ©Moles
O Bgm ) o3k (o (2ol S gjle li L5 45 WS (on Sladin —(F9)> (b g —OL; B 2 &S
slys al S o Wl (Sl 5 Al IS b 5l gy cbaes b e b gbanlp VTN 8l &0
Sl S3lopsie (ol locloien b 5 s o dgdie JYatel (oIS 5 (lidas (bagly T ISL &0
o S sl Ao - TR N VEF/-0IY0 1 iy g,
Sl oo (S5t NS 5] 5 Atogy (oilocalyy clisls _aulojls @l 315, 5l L £39y5 e v“’:w ‘ @)b
e . _ . . s . VXA il &, 6
Sl p S I Gk 1 by oS B S wali8 (WIsS) e wlias b sl ! JSgile
WleS" (638 IS s s 5 ol s 9 04y3,8 aladls 1 oad gl ol yglas b bt (gl g Jlbs dbowl 4y ;0B ¢ S0
bl Il 3l g ya ady o JolSG J Jlia suo din (b jd Sl by &S e flo dlde oyl )l osd yoxie oS
RS UL
4 9 03,5 i 55 alsye (nl )3 g Bl (S ((Sudsog i Bb) (638 (1900 (F9xd Obj 4«38 O e Wlas (59 b 2T
el Al (G A gl o 35 9 S | el iy gy sBSS ales e Swdsey S el
ol silegleie

AWA (OYNA ¢ s (olo ing s yells ed e dllue a4 Sl alieas oyluis by oBTags gy g b OFF) Lople plyd aliw!
https://doi.org/10.22034/jpiut.2025.67957.4145

By © oy olKasly 1yl




VA=Y (e AFF Y o Lol I8 090 <31 i SBLAGIS o dwls slo ing 5

4o

Ao? ez (Y+F VD 6,ally) LS o ykae |y ko oy 93 (o2lT e 1298 g pmo (saipnnsi )3 55ally 00
Wle 38 Jlgy— gy s o aS 350y o Al (pl 4 g Canl Jlgy OV wae sladiuned olulis 4 basye a5 €odlu
S5 P ppgal Gapiune sl L Sl bl jae slaciand plS b Loy 5 sl S (55 qpuas
e > 0 Sy b pin wisb e real-time ;lojes o)y peai 4l 4 56 « PET scan s IMRI b
Gl e e ol et b gy Vb LU 65583 sbdysly say 4 5y 5 Cusl o3l 3] el oole
o Aiile gy S &) d55Sn (30 syl ol 45 s gl Jlge ol 4 At 36 e iy ol plos Ll 3,5 e
4 lass luwr (120 VA0 0bp) cul jrells B Glosd dlawd lan opl g 15,5 0 b ot g wlas! S5
48l S poia dlimo cpl p Jlodd Al 05 ©)lm 2300 (S5 sati]yd 5 ST 409 Sy (SisSe § G
e e i (e sdld Gials g (Il g e Sllae )3 lage Sl eS o aile jae (58 sl wSs
el bl o (S by S > S 05 o Slsy 900 Y ple g Sl Slolusl ( Sy da jus ¢y glat Dbl &
Sl G 4 gl 4y S Glogigd 5 Gres Slulunl g 00 ot Silal)l ol 5 ity w5 b ) laiags 355

g i ol dils g 8ly 53 el Oliasl pyde d byjo Al S 5l 5 Gres sl S el g e
pole o )3 LS (LS 03 (i iage s Ulod g8y 53 )l s 53,5 oy 0)LS5 03l 5 29, Lo
555 48 Sl (ol oy ol Ao Fl (1 P90 Ol oo Ol S b sl gkl Oliasl
led Jos o2 g 03le (e glelanly Glgi Sl 0 (L]

S 9 o2 9 (slaewio :BIST o 4o G alidls 31 .Y

=5 Shb (hazes (o JslocSS) g S o (wws 9 s Jobo ) g S ) psl adsl Jobo S5 gz se
9 1505 3] Jokwp dm g Johwdis ldgge gu it Lol ol o 03l ows (6 pS0b @)1 o] 4 a5 Wdgy  olunl alasls
S o bl b ol (pam 9yl (Joboy 39290 Gl CubiB b 203)S (05 (paas 4 g9yd ok w508 e cnl
ol ly > &5 WS esge ]y atod 93 (pl (o (Sialen adbg 5 e Jshe g (owe bl 505 (Sl Jshe 5 05,5 Iy
ol g conl oy g a8 S aage 4 |y S STy ot OBl 6 s (55 45 Wngs adgl (slajre cpgw ditwd
& Slboj s aoye y3 BT o Sere HAS (paadS 0pd g 5 0lge @85 9 ()15 lp 5 6K Johe ladies (e
(gl (liz) pabo 5 (gl () 92 b () awse) (ol 5 (adg) sa555) bo (sl Gloutiz) yg5 0 (ol (sl Jobus o875l

WAl

I associative learning
2 sense



v P Ljpalle g3 ylpuid o dy Suly doliody (g ltsind 3 j 0 lTop5 oy 5 S

b i 5 45 (551 55,5 ol |y e ol ol oSl 355 S ool 5 e (55ie losil
Sl SleMbl (651145 i S & dlsblo cogzylr cnl 53 0,500 wol8 1y 1S elge 1 o Bl Jelse S5 g Bl kol

939 U y9eb 9 silwglojpn .Y

ol cnl degloj (ilucSinlon (slp 6y gjle sl 4 )b jae woglie (5513 (slacee pw b ciliseo Lolgs el 2y b
S e zlgel Jlasl cglate s yu ol Ol S (JSio 00 g oY ¢ ol o gl Wle calisee sla o jerls b A
' ilopleien 3,8 walyd |y dbabls 3 s SleMbl §ual Sl wad o Fy Slin w8 g lala] ( BBES Col sVl
Loy sy oly 5l (aweY aile) suS GleMbl b 856 0 (550050 320 )0 (ol Abe) S yw SleMbl a8 sl Jlaio p s
g Amd S e G ) o)l 50 dlasd ya a8 e 5l weyd Syd ojlel 3,5 4 B g bl Sialen (claious bl S5
5 o Wl oS98 45l 1, el 6Ylab 45 ()51 sael wals igp> B Sy 6 UK sl (st o8 9
2 Nl e P U pl Cunyd 255K pae &S e o i @3] GleMbl gl byl cuwnyd gldise U AS o i
XS ] i (S ol YW wle S50y slaslows

Sl gy S 15 IS g Wb 5960 T
S b g FS) &S s VL e 4 Sploe dlon Sl e iy blid o g W3l lapludl @ plee L
O S b pogaso 4 ol 8l ale (6)ld (b5 & s (g)luid (bj by (5568 L) (S @ p oo
Mas Oaze plesl b Coles 50 g b il Wy ol bayle SGHU slesl & by 4y )00 sl sl wd el &S o)l
Sy o Sloinl Mol g e su,uj b Sg0 50 by JolSS g0 00 Oi ol ol b g Bls  seMe — gl b
e el 3 5 1) sl g ad (o550 gealy as sl cel die o ol 55T 5l eolitnl )8 wal,d 26T Jes ol
S5 31 o2k Byl 95,5 o Ll (5551 (145 33l & (90l SaS bl bS5 lnogeo (45 bl CBlas polie ()55
30 byle 5l eolawl g 55T dgmg 500 Byl 5l g Anles B (63,8050 SMalss (gl 15T sl po 45 3,8 oo 15T 1 Lo ryluss]
g 5 Ol aled 3L3l o 5,5 Cumo g LT 90 Cpands 45 39y il Sged o wendd |y Mol ol gl (BT el
b ol oaid b oSes 93,5 o0 il Caly) 4 g9y (352 4l S5 3 M50 55T 50 4S) (gl ol g2 €ilyp ooy
Sl 0,8 1o b ylusl (420 )3 1y s 9 gl Do) a8 b5 el 5 s 55 )5 o oS |y ladions 345 aladls 5l eolai]
555 oolde 53 g SlalS 1 eolitwl iSS gy pubbre alasls 1) Slailes] g by gl was (018 Mes 5 lalS )00

I synchronization



VA=Y (e AFF Y o Lol I8 090 <31 i SBLAGIS o dwls slo ing A

Sl o b a9 ol S 5 b il 428 SO 00)5 05 gl Aladle (057 Jlab )3 (559> S8 Ji) o «ailii
b 1idg: lojan S g S 48 iS5 bgal b 13l 35T Condlgi o b bl colo pha slaslusl 5 L &S 56,
Age ey fl 50 yid g yag sdae dge 5 (551 (g2 epedyd Sl S Jul da e (0D )b 63 g a9 M SR
(1l

A B Ol bl (63,8 (49,0 B )3 s 5 (933 o B bl Gl oS cwl ygb ol (S eSs
b 555 4y £9,5 Mol 5 20,8 9o |y ol ] o508 85 U sl (s b (o280 o5 S ) ey Pl
S S ) (et S 9 39800 98 (N ¥l laplasl )3 (98T (3953 9505 (FA VN ((SuuligSyg) L3905 395
0ol eleial b (Glisss b 4 S s jl 39250 o (192) Sl pdy pate (L) & (Sudgog S e b
0o gl o 4l bl (s o Lt ) ab ity (> S8 ) Sleyd G )3 o Clogge plas) LS 45 g (355 1 55
ely g o138 Juaddl basme pb 51 sl 1S& b Slj] el oSE L by oS 5l 1B 5 (b S 5 el 0
Gges ety ol 5033,5 5UE LS 5ep el ) g 3) dgng Lulul Conbs ) a5 wlas 16 Blas &y bl ol 003
Ll ssloigoi ol sl 59 (53 5 25T od S8 Sl 2 555 5 (S b e @ 5 )0 2929 Conbo 3 oy i S
S oo bgs gyl g S50 sl |y disej el g Wgbon 1503 orlio iz L oS SE S L]

LS o ands’  Jle clad S ¢ Sl clad SIS i wd 93 4 pad clad S Swssog a ) Ll
el o)l a8 cowlabidl §8 08 oty Jold gl olol aiely )z Jols (alizl (slas S
1) elazs] sloala_uly 31 oslizl3coly) JpsiS A ltin _aLST Jols Jle (slas,S 5 Lol sl o olsj
L bl 3 (oo dmon oS win alis Jo g (ol S @il 5 gloa il ol (bailts 5 Lol
S o Jos ol wsolar 0 9 039 (90 O

)»l_, e 3 Sl glad S8 s o ad Jle glan SHS 1 egMe 4 S crwl ol adlie o) Lol sless
oMo aile L g 3,1 518 Ly L5 e LS (e g (sl 4 93 )3 Sl lgy JS 5 5wl o
ol 3Shos ;505 By bl g aleipe HS AL ) oy plora] Gty 9 9335m 00 o 4y |y oS Tog5 gy dlnl plos
$Ln3,S S 45 0 n Jae (halaly 2o Mae alibls aoye 3 anl o 13 5 (590 0loj) e o
leise s ST Jle slaslp ) 50 (S5

!revival

2 elementary functions

3 higher functions

4 attention

5 sensations

6 perception

7 memory

8 conscious awareness

9 voluntary control

! mediation 0



A P Ljpalle g3 ylpuid o dy Suly doliody (g ltsind 3 j 0 lTop5 oy 5 S

23 LSl g Calyy (958 o) -F
2l as ol as alesly (Lits VWFA Cilais (g5, 1 (s 5 295 sl gy pels (Bl dicuas ol
S optngmad j meS (o) S Ly (pmls 0 o Lisl (8 3 o Sl (a0l L 53 4 SL lalS slil
plosl Glallas (pasld (S59 5o ogad )3 L g asbjsd 5 asbj S legdge > loj (21— addlbae (sl 5
e Jygped g d gl ol 58 511y (g LMl a8 (g e (o5 (i Il 3 Lagl sl o3l
035 aidy Slals’ ()algs (sl o Sliod (aLSonS )38 i g a9 SlelS (g A ) WS o0
sl 4y 48 150l ((VWFA) gy aalS o8 ailaton 1) o 48 0008 Lol |y (glailaie Lagl 15,87 35 505
5 (Y48 Yoo ¥ (Ll S S VY VoY (i als 1450 YooY (ypg S) e Jlsb i led Jo by poli
Uy b 4l el oo g0 4 M (lilon (Lo sl 512 L as b ol (589 & 8l )> (iznen
A Fe e M) wis Jisee i 4 o ules

3 ads e YL sl asly acilaie SO aSiyl ls 4 VWA 45 woh s Wil o) )Lsan ¢ (255
(VEA o oY Sig HTA ¥ 20 puinly) ol 4elS 5 g > it (lyy ot S g 2yl o dlades

2l ol (5 San algs (6L asSe 45 led)S By lana pyd9e ) 40 395 g Ladl )
U asly JolsS sbdl jaoeis glym ol )3 (g500 glaylae 355 0 sl a8 Wil ai il (Sg € quas cdljb»
2 e gl (e Lol laoasl ol g (FAA V-V i al) cdmd pase 25 Lol g Lacis S gy
WSl )55 oLy (YOA F o)) puinl) (S b g (slata] glacodgioe Jds 4y (il a8’ SYLLS 5 ) g5
Alos,S ioles]

Slallae w8 o giluocals 5 silupsrie dn SLEl (un ol S50 5l Gl (2> ol o8 Tl (S eazily
s 4 45 ol ) JB (e 99939 o JiSimw 48wy o i (ERP ol 4y by Jeily 4 bg o
= ol as sy o L ERP cldlas (¥ ¥+ 20 «Sg) 595 o jl5 0 (oline paw p3 iy 2L ST
Gy S Jls 5o () JS) 4l oo 3L A Ay 5 el 3)95 0 1 ey Al (s 000 e939)9 JUKi
Lo (590 loj b (oM i 1503 Oylm 9 g0 9,8 Vo 4l (oo Sl Jd (o8 JUSew (line 9 (oS
oST oy Lo asl 3l Jod (> S oo 3Ly (i 9 5 Sl 00,5 5LS 4y el Sy Lo 28T 51 48 >
w2355 o)l gl Med a8 Lo aladls 3 olaa” alasjl eiS (s wosiyi ol an ey sl o3l 31651 el
IS L o 395 0n Sl Lo il )3 (oglaisgd jgmad alies o5 e 8ly 3 ol oy 4 o9l s
Slgiee 9ol Glalas (Bl Sl edlail adsie (ol yige oy Gl Sl 0ad 1 PSS L olale )3 g2 530
Al eaiS KoS

''Visual word form area
2 event-related potential
3 representation



VA=Y (e AFF Y o Lol I8 090 <31 i SBLAGIS o dwls slo ing ).

37T N1
s A ———
3 Nz
G434+ P P2
-t
C
(]
-~
(o]
a.
P3
| 1 | 1 ]

0 100 200 300 400 500
Time after stimulus (ms)

(Y &b Sy)olugy ar basye Juwsl N S
oS ol s3ll 3 s T o) (F 5 Y JS2) Wl syl ©LalS 3] eslizl b o el (6 Jobs s 3085 oS,
by s 2loid (g pgal jl pel (e lajlel g (M Shle g (b5 1 (Sl by 3 I gludl Lo (405 (995
o'l wlus] bul el g 33,5 o lo 423 9,0 ;5 Al 0Ll Lo 03y p &S (Sl Wile Colis > o b &S Slis g

23 (3,5 (oo gl ol Sl pgugegd Wlpdjd &S glise ) (S5

e bl Bl Y S

! feeling
2 pehaviors



W P Ljpalle g3 ylpuid o dy Suly doliody (g ltsind 3 j 0 lTop5 oy 5 S

Gligd Al S Sy jl ol ks ¥ s

€90 oy Olsis b (Saigag & apl 03,5 ol 035 e & s ploy S USS > by i oS> Sk
0955 33 oglhe &5 gy by )1 b o Slom] aliee (la s S 5 51 45 6y luy S )3 (6,50 e S oo S ] ]
Cosl (£55)523)) Cymasasiio Mool Wil Lyys pMan] ol «uslss o Lo gy |y pslas o] Lest wusl glys b 5 L
o5 eyl > €ynlsd» alssey |y (Sdennly dialS pyaas b aimled o lgme il jl 5 A0 gl 4 1) (glailS &5
y )bl cnogi ugal laipdy)y g Su)b le jl g pled Iy (G990ly 4S5l (S0 b conl (g3l ngad (cogrse

1 (e29033L) Hlauy 0,38 o c(y900 )0 &S Caw | BT lod (pl iCuw T 68 0,8 (I3 Cunid 5 155 Lo & &S 0 S g3



VA=Y (e AFF Y o Lol I8 090 <31 i SBLAGIS o dwls slo ing VY

ol Ol )3 Le oo g (Conl 40lS) L5 Slarogs | o 35053k (] 295 45 355 00 Sbrl Lo ababls doje )3 Sy
502 Oliar 295 o o S9)0 (25K Cygeody (S92 b5 L o)lgd geiily ol 4Ll o 5 Canl o) MalS 35350
o &S CiS g so ey pl il 03,8 dblsl gy g 90 1Ty Lo lgy €L g A o Sbj Tagas sl
2 o5 o 8 o o Sefdae b3 (Semoly Bl li5 (Senigag b oS sl S5 (Sl gl 5 4o
VW ((Sasly) il o s @980 S ol 5208 & amo bl 2 (5l gy (5 9 )0 2929 ol 292y (es
i\as

2y & bl 5l g (SeseSily a0 Lot pgliad g ol IS 0 adl (03 )3 e 39a33le o bl By oyl
Sl Ty s 5y g oss aeSily Ao B gl (o plasiiio] i b b oo 5] emed (30 b gal < Mlia) Wgb o s
R 53 9 N3 pSore (glyy Lo ay gy (ST Lel ol walss L e 2Ty e o Utalas iy oSone (gl Sloe
e 5o 5 00 waplyss Ui g pelcinis lite )b, gy b Y bo (Sl 31 > 09 b € 55> ls Lo
b 2lgs 5 (gla uSI8) oy ) gl [Slinpin 4ol 2 ohug) b s2e

o aJle ol 533559 odel olpl & Colo slaww &S ola e gl 5l e olg5 o g9 90 oyl el Juted p
ul.:.w‘b u.’l.a»u.u}»).;) % u.blf )‘ P ..\M.su.o oald uL.u.’ Py sy L;:L.wl.) L;ol?cm." as )::.91..&3 ul.»)b- 990 pouald (Sg)
Iy bdious g sbws] oo 03y LSy J& 5,8 &S \JW ditandld oo omeadSSl L5 gl 53 p3ye aS Ll I Lol 3y o e g5 1,
o 1y B Ly Jutod ol 555 oo 43l 35 oln S0 b eyl [ig jl wn ol 53l o g3 pye (sl il glio b
9> Fbj g Sl bz 3 (3 (IS Sy by (WS 5 gy ()lELo b dgeiil 205 o chiogs iBlipe Lo )
e o Hl,8 )»L ot ly e il b paal Y aw 5l b (30 @)lay led o Chnogi |l ‘)A}m I

39033 )35 Gl sl L 9 (2l Sl sl (O

Shls s aalS L 5905l pslas JB clals 53,5 (¥

39033k Ol (oK iogs (¥

5 i (6390350 U g o 58 )0) Cauwd o 4y S oo 3959 llasd ol led I L5 caS i e dST Canl g0l
5 S olislw flas (S o € pli iRy SHggh oS ol gy et jl LG g a2d &l Lo 4y los 51 e, lid L
b5 ol 2l (5 6t s Tabad T pmgid aalS’ (515 i 4y L) sl 53 )3 Lo o ler 1y (Y- YA (i 2Syg)

ML;OWD.LSI))

! prefrontal cortex
2 phenomena



1\ P Ljpalle g3 ylpuid o dy Suly doliody (g ltsind 3 j 0 lTop5 oy 5 S

JolSS 3 30 0w gy it 9 9 3 il g3 g3 il g B> 1 3 9 1 yiinl Sl 9 S99 b .0

2 5l ()50 g ol dbabls I pga zlsuil (Sl ord wre sheas Ul 93 plul 4 3B JolSS e 13 oy obj
) o g ABlia 1y pliS ja Cuss &S SisuSil
S ol calis p aslg o bailis )l Sliow ;S5 HUles a8 Canl (639390 s sl 1aladls I 4 aud gl el @

23 1 & Canl AL ) atums yguoguigd Lo 8 aidS iy 395 &5 Cunl (b il oy Fiaree 1 (S 0558
Aolodly Lo 295 g0 4iiS By G905 lginr LESG e o Alablo 11 (g sl 2B AlS y2 2 IS o 3L i
SR Olo g ) 9 Col Gl pogaste s Culls cul )l e 35033k 035 59y 2 1) e Sl gl Lo (20
2 e b )lsy 9 kS o Pl L gl ol bl ol )3 90T S 583 13 b g cdigad Gyt ) 392
L g oyl ol & ol gml bl (B 55 50d S b ojge ) tod G g 99800 JUb JuadMl bame
39l o3k a1 ) 5 gal dadle ¢ 0355 50y dgrg e ) Ll ISy 8 b Uaagrg o (SiSily ( slox
Nt 351y e (St 0 ML g 51 4l 55 a5 3l 5 (03 53 1y e g 35 (Sobsas WL g 5
E355 (15 gz Joi) 5slke L (slaalS b a5 ol ol o 9 3,05 0 pogead &1 oy () Lol 3,5 sl 1,6 Lo

il (Joo g Jor) dadls Sl Slosl g a9 gl Sial qonsSs st b g s &

VU g (S5l casl 03,8 Iag sl 3935 5> (S5l bl Cull o5 (JolSS ppo 53 1SSl 5l @

M 5 48 o Iy o)lutin g ol bl o 03 ol b oS el (Bliplyy o Sglssd o,
b s e (S5 b > bl e T L K STy ¢ Nadee Sl IS o3l i
L_iuw‘)b 9 «.iuL.o.w dlmr”""“"""” » J«.um‘c)ls.)P (SRS fichiioind ‘139.)‘20..\.,9)Yb LS]ASM» u.Jle foasiaans J9‘ "\JWL?o
(olas! aloz 1) 5529 53 1) Syome 4y gy 4 (Sobol 1 (b o Sa5eSilpy Gl 52) (950 28 wia Calad 2 9

Bl SST g ]y slo dalS (S (roz 3 ST &ged Gyt sl 03)5 g 1) (S5l sbwl (2Ulg5 Glo 535 5 (L5
g 23] o G5 sl ;5 L oS sl (5303 Ao 2] g o Lo b ablie by )15 030l o 45l dod gL 38
s b 333 Sl SESily GAI Cel o (5iop b w9 i (S G5 > S 45 gt
Jaddl o )3 s o0 b g Casl iz Jro b 18 5 Ol (ol oSl
S byl bl (seloin] JolSS b (ks JolSS yne 53 (K5l sl g pslias gl el (sl b5 (Ul &Blg 5
2550 bl Lol aiS o celbl (g9 Ol ygiwd 5l dod a7 )5 gy S o (SN slalnd Oga & Slowss pled @)yl

)l 565 (65503 0,8 slacuzue 4 b ALS Cus r‘,mlww“”"'.uu'i)gsmlyqua)fl%gl.fc&,l)é9¢é9duj

Uimminent environment

2 fight or flight

3 ascending reticular activating system (ARAS)
4 autonomic nervous system
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