W I 2018%F #6355 HF1H:22-~31 ¢\<':Pﬂ’%> Juktk

SCIENCE CHINA PRESS

Sciencel254- R == Hi & 18] #1 2 FI #1352 ( X X XVIID)

Why do we dream?

By ar4) L

3RIE, FRALSE
o [ R 2 B O L R T 230 2 (T R B O BEBIFSE AT, dEET 100101
* k& A, E-mail: chenzy @psych.ac.cn

2017-09-04 Wik, 2017-11-04 & 8], 2017-11-06 #57, 2017-12-19 W24 ik & 3=

e BFREAMERATRNERZ —, B TEAMMEETOEE, AXRERAXAAZTHTHF. A
fr a2 BBX N AERFRATH X RORARGEETEAR ZWHR. EA-—HEENAERQENE, $5
TEAENMENARI AT EFENEREL, T TEYREATHRIIMHBALZPRNNELFEELE S ot
RTUME. A THNRFEFRCNRE TR By ERY B2 T B ER N T8EN —HEkRNERR
A, BREFERSAENLZFMAMES LR, A THRAXRRRBHEZNE L, 52 FE PR LF
BARE R A AR S, A B TRRE W ENF ARG T A0, AN BB 238 T 1 AR 2 o 0 [P 7 4o AT 52
BREXL. PWAREEERS T LOHRE, BAFNERFEEGIALY, wERZE, BRFARESZ MIES

Bt A k.

il B, b, BR, 2R, HEHY

201 74F R DR A Bl B BR 27 AR T T 3 R
2 i e S R EUPR A W b o AL B AL B IR
ERRTTHEPNEE -, ANN—E KA 13RE
I IS P B Ao 1, BRI 55 A AT A% A= BRALEE . AN Tl e Al
O g B AR AT A L BEER R B IR A7 ) A W B i R
5T, I ) A TR AN T) AR S T A T U e )
e, BRI R S EHR (non-rapid eye movement sleep,
NREM)FIJt54 HR 5 R (rapid eye movement, REM),
PHRCIRAS AR AR 3 LA R % 2 1 S0 G 2 0 22 e P
NREM ife & i 9108 10 3R G248 HA RLHE, 1 IR,
3 1 1) B I R AR 20 34N B Be: NREM1, NREM2
FINREM3, sFRAEAR T 3. BEAS ITH . REAR IS
NREM 12 ¥ [ 5 V8 B I 11 2oF 98 A 3¢ sl A IR 114 400 s
Bt; NREM2 AT 51 25 #1061 B AR o) B2, i Fl, 82 5 0l
R 1 275 S R TA) 5 9 18 0, NREMIB 22 HH B T RiT-E AR,
TS 1) i S B AL (Y S, 3K T B LR Ay 1 5 R MG
(slow wave sleep, SWS)al IR IEHR (deep sleep). REME

I SRR S AT R AR, A M 0 2 A0 B 33 R IR S, LA O
bR, XA AR R 2 BPGE RE sh, R ERE A O
ZFIE NS, NREM5REMAS & B, 438 B —
YA B — A BRI JE 3, A A I 52290 minZe £41°.

o SR N G TTES YN (=& SR g
OEZYPTI W ou (1 1011 I ) I & A DR U N S 2 P 5
o X A G R SO R < B R, AR R K
I s b sl AA I Z BRI G 2 —.
I 2 RN K IR i, B T 22 HAT AR K0 R
e, I AT ISR, FEE T
WA ZWHRG, MERELATFRETEMEAC
(OSB3 FE RS R sk, BRI AR SR I,
WS AR, AR . RARGE, TIIEE AR . AN
JEZ A N W R > ARk R S RS, D)
Bz, WZiEw OEFS5%ie) ), <L
BR — AW AE TAE I 2=, 5250, Bl
B RLAE S PR, RS —I0 BRI sk R RN E

SRR BAE, PRikdr. a5 HS. BleAd i, 2018, 63: 22-31

Guo F, Chen Z Y. The bizarreness and reality of dreams (in Chinese). Chin Sci Bull, 2018, 63: 22-31, doi: 10.1360/N972017-00944

© 2017 (HpIERIE) Atk

www.scichina.com  csb.scichina.com




H I S A R A 5 R AN A K Y JE Je B, K
ZAE 2N JURT30004F ££ 2 0 R IR 4R 1 0 A il 1
NG ARFE X B R, AN 228
BB R NRE . A, AR RATRMR P Y
“MREE? AR S L AN IR SCIRHR A X A Y e i
B, BEERHLRIRRE, AT TEA THEZ MR
S I, BRE AT DL ]2 < A A 2 i i A )
A AR K BB B 3 JLARBIE 58 T B o 4o i) 2
S Pl R 22 AR S 0 vk b it A R FRAT T A LA
25 RS M 22 A4 BUE R A R AR T i, o 8%
B AR A R A TR B S . RS SR
XA, (HHAR BRI BT A TRl B ST Y.

1 BB MY P AVIRAS s L D) ek ?

AR R A T IR Y 18] 80 B By, AR Kt
o7 s PR B A, e BRIR R SO 3E RBF H AR %
B A, AN S b B 52 45 DA JIE 25 FLAE [ SR £
A YR O AR e 20 B ik
ZEE, AEFEERNE L e sCa B, K
() — S HE P R A X A I R EH, AN F E IR
FIPNZE, 15 —Se M B 28] T A AR B2 A 1)
RetERY.

ST A 1 LA F RN E S (201H 42 70~804F %)
ZINh, BHWNEIFAREAEYF WD RETE. W -
A W PRIE (Activation-Synthesis Theory), 1% #1855 I
A B A Bl PRUE A S AR AR B ALY, R A i AR
() BE LS 5, 4 i A7 - IR 442 - B 1 (pons-getliculate-
occipital, PGO)Mili i, 1% T Hifii(forebrain), i fixiiz
P B G i SEBEHL 04 15 sh 1 & S, & i T 2 1 &2
B XA ISR B & — 1 H B A R, i S A
(2 AR AR B BT 0 P 25 40 ] f i 76 A 385 B R &
A IS R B T RE RO B AN — A FEE T
S KN AR 2K, R A < W) 2 2 ML (reverse
learning mechanism), 1Z ¥ IA R A H 52 2 — 5
TETH R R R P 2 8 IR 25 1 L AR, K AE H % 4R
T A= 2 e s DR S K 4, & T IE# aviA
HITE S, B BAF L] BRI G A T R 2
5, TEBEHRRZS T 8 33 PGON, 7= 4 RO BEALAE = ) 1%
PHZE 2%, DTN 8 3 1) o 28 1 4 HEA TAE B, 1T
B ETE S AR T e A2 /9 bR o A U
Foulkes" ' TA 1.0 3 2% H13 (Cognitive Psychological

23

Theory) WAy, A 2 iy F B AR A i SCRIMG B 1812
() B ML A SR B 2. A A R AR B e 2 ) 3 sl A
FEREHLAY, PIUCES NS BAT S N e S0
5T F N HOE e b — RIS, B
() 45 o SR i RO B T B B R R R e, JEAHE
A A=) Re.

73— WAFE — S LA N A LS. 7RO
AR, FAE 19004 SiE ik R T LM VEThe
Interpretation of Dreams ( { ZBIFENT ) ), I AEFA] LI
Tl JE B LB TR A At S 2 T BN, B
AT R Ak T A (i 45 0 26 J2 BU7E A8 v () P 2545 DL e
T U B O S e X A 8 ) 43 AT A I R T AR B
T BRI R, R ARG #2124 K (4 Jung! ARy
B IR AT N0 — R BRI 1], SR BT A AR
i i S A RN I8 BT R U N AL Bl 4 2 5 Mark
Solms' VHESE #fs 1% P G BEE, DA R RO A i 35 555 B0
SRR T BSOS A IR O B, A R £ g
RGO 58 T S AL AT R e 52 AN K Y
vy BV I o i R S A NI B s o 1% R
SATEENS AT L 5 SR e AR AL A, Solms
S Fe A B B 2K 43 BT (neuropsychoanalysis) 1Y 27
H oz — P 5 ] #F 5T A B 2% K George
Domhoff 22 7E Al 48 () # 25 I 41 BEIE (neurocognitive
theory) o s £ i 4808 5 K i (1) IA 1 & e G o6, W )
AT RS FIANFINE, BIINAER EEE
F 0o B2 T SURTSCAR T RE.

T I 2047 B2 1 BRI ) TA R A B AT I N 1 )
Uing, 5% iYL | TR RE DR 2 A
A PP I T MR IR 502 U AR R YRR, —
LA ST F N, B AT R S T 2 A R HR A 2
TR B 5 AR 2520 fin Murkar 28 TR HY ) B AR
PRI HIBE R TA Sk 78 B IR AN [R] [ Bz 19 &8 ] BE I ik
TNFEZEACAC L, IS 28 R i1s . BB IP PRl
TCRBRR EIEC A . 55 A 5834 Dac g n Tad 72 1
AR T A Y % 22 01 FE 8 (Continual  Activation
Theory), AR JE Y TAEICIZiHE AKBHEICHT AL T
“Ilf IF i 127" (temporary memory) i 7= Ak iy = 4y 281,

— S E T AP RN FEE EEITER,
TA R X T4 4 10 0155 RN 4 0 B Y OF- i A A B
R A R 2200 R AR O 7 s B RS 7T 2 {15 — AR i 1
AL, S FRAT AT LA Gy b A 2 Sk ik o (A 261242, TR)



A % B B 2018F 18 $£63% 1

A AT DA A A 3k b B A & A I 1m0 1 A e
NCAETE T2 B CAZ 0 2% A5 BRI A28 f@ Y, ni
A S T O T M 4 B T BE SR S B PO e
XA T ) b — SRR 5 3 A A B AR 1 T R i —
AR, A Revonsuo % A PR A b o 54 EE 3
(Threat Simulation Theory, TST), A WAL T—Fh
XoF £ B 4 g FUA 78 >, AE AR I L B S AR TR Rl e Y
R R B ke, 2 FRATT R AR — AN WL S 2 v T
XoJ 3 4 g iR HSF A8 21 B R Sk, T A IR — A R O
R ESR, WILRITEMN, NSRS 09 A E SA
RJEH.

KTA WIS FOU A T4 F 5, SR o T X &
B FL T RERF 7T 09 IR HEED, H AT RO BT 78 AR ME 25 TR
AT~ B P 2257 58 WO — A s AR S SO B 2 30 A5 1Y) B
SEmH, —seseH BT AT B 5T B X
B RE I E — A TC O B B, BT AR Y
RN 2, 20T e A T ERY.

2 “REMIfIR=ft%?

AR T8O (4 Tz WF 5T TT B F 20 1H 42 S04RAR;
Nathaniel Kleitman FIfil f9 % i 2% 4=, Eugene Aser-
insky HIWilliam Dementf JF B % B0 i fi] %
AR R AR P, R Y5 FR90 min AZE &5 A —A>
MRERZE A RS ry i 0, XA () f 2GS AR TG BR,
TSR TRIR A B v AT i F D, B REMIBEE flR.
TE REMHE A J5 9 SR B5F AT TAEAE 245 A O WA i 8
T . FEAR K AR B] B REM B HIS 9% TA R J& 508 fd #h 2
AR AR, KleitmanE AP N AFGE IF I T B-F0F5E
BRI, B LR T RS R T A Y B Y Ay
B, A R0 BA Y2 S B TIRR A
REMBE G 2 [0] 19 5C 3R, oK 40 T IR A i f5CRE 1)
HRB. A0 AESE s REMBE B - 55 [7] 155, REM
M FIRE S0 1] I — 2 23 08, ik 1458 45 19 A REM
i A 37 400, AELAT o 25 M08, i T 6 403 7 o A
REM [ AR 1 5 {H At {77 20 KR 7 fig &k 17 P73, ] i
NREM i B (14 Bl B A1, 25 3 30 EL A A 05 e (i W A 3h i
MR, Fu WIS LG AR g, B A B a1 o
JGE S5 AL B Bl 5204,

H Hi 2% 34135 3 DA AT A “REM B AR =i 48 24 X
FEAUERG, A 5T M%) O BRIE B 78 HE A I AR By BE AR 2
HERCTAN . e 20 A B A R 22 AR 2 BB 5 SR A
HHORR A G0 AR B AL B A4 56 T BB 5 R SO T A B

24

A K, TE U 5 B A X (higher-order occipito-
temporal visual association areas)n] L) %% 21| 3 55 1)
TR ) e ds b E B 1 45 2 T BE 5 1 2%
T TA SR DX (il . RERRUR 22 . i o =i LA S i
SR SE NG5, AL FE A A A ARG 1Ak 5] 46 ) i B i
g AT ST I s Ay FRL Y A R A [ 2B 1 BRI R
W T T RE VR DI, nT BE 1 R ET S A 8 A R R )
AN B 5T 2 B, REM FE AR A5 s 401 % 0 B Y & 5+
N 7S AT RE 5 J5 HAT 1] | 5 M A AT B )2 A
E 1R B2 2 X Sl U 55 A7 1740,

L B i) — A 32 % [R] f& REMAHINREM B HI
B B i A 2 HA AR TR B 18 SR R [R] A AL 2 NREM B
IR A R m B R, MWL IE R B 4 58
e dey B ol i O (1 K N S o (W SR N
T W A ) 56 7 A OB, [ At A B R A AR 6 v, R
W () PN 25 28 22 T HoAth Bt 38 T8 i N 2%, L 7E B
A B85 TR AR A L A AR, R AE S8 R R B A i
(10 A8 vt A LB P 2 Y, HEAE LT 3 22 5 A T e
b, AR Al b . ARE L BROE A BRI R R AR
AR P Ik A 7E — 25 NREM [ B B (41 NREM1 I
NREM2), 2RI an i, IRACRR R, B A Fy
A5 5 REMIBEE AR B B A 28l 5 AR 81250 {H [l i REM
A AR A A 7E LR34 ol B3R BUAS HER E H, %S
BAg, WA, AIREXT T HI 2 A
Oy B AL R A A, T T L6
B0 X S b B B, AT A A B H AR
TR AGA [ O 7F REMBE A ] 5] 8% 25 . 1 NREM
HE IR0 ) P B AT AT N A2 1 iy, (R LR e |
AT, HA 2 A R T

55T REM FINREM B B (1 i Be &5 5% 04 5 [A], X
TR BB B BE T 30 AN [A] A AR i 3. S R
H J B AU (one-generator model), 33X ZSAE A 32 5K A AR
14 I A B B 2 ] — AL ML B A U, 5 30 4 — 33
155 % 2 ik L, (high-density electroencephalographic, EEG)
R 5 XA B — Bk ZPR B VIR B2
REM i I i /2 NREM R IR i A o 44 i &5 2 5 Tl i
S P8 AV A ki T ) %) ek 555 T v Ak T Sl 1% 2 TN A ok,
REM HINREM R 1% (4 15 25 0 9 A7 35 3 =2 1) filg BIL o]
e TR — Mg DX R M 8 55 22 AR g A AR R XA
Al (two-generator model), %85 TA S &S 1.0 B Y 25
J2 AR BRI S P 79, REMRTNREM P - R B 97 B 7
AR AL R I Bl 25 S U E T X A B B i



A BB HLA R 2200, B R AR A 5T & 5 REMIHR
W B BEAH b, NREMBE IR B B 2 78 9 10 42 i i o £ G
F T R W71 St e U R B R () BF 5 A Ok B AR T
T NREM [ 5 R H. 2 REM A it L7045 o5 G s 4 1
ALIE L] B E B4R (hallucinoid imagery), B H1 2R
i B e Ak HLAE W3 B AU M 9 25 4 (narrative
structure), ASIGIRLEMILAY, WBCE —# SRS
25 1 (hyperemotionality), & £ fifi 3= & i 5 21 A 15
LEARYS ;NS RGBS A M (cognitive bizarreness), U
A as B A AL 2 A A 32 90 (delusional ac-
ceptance), & HE TR X FEHE R LG AR LI B LLRGE
12N 25 1 k2% (deficient memory of content), i i ic
AN B A P 2500 G B R I T REMIFRE AR
B Bt i 2 i [X 5 NREM B8 35 B s A EE AN [ 1 3830
JEE CHTHT BT 3 00 335 A s R B AR DX e . S 2% R
GE5E). B BIRL R B REM BE HIR B 7 (covert
REM sleep model), iX/MAYIA iy NREMFEHR 5 SR A
H £ REMHE IS (1) L RS A, (H 2 127 Y REMBEE HIR 1Y)
SLEEHRAE, T BE S REM B IR (1) 2 26 g 22 A 1o A5 DU
— b B B 1 5 3 M3 T NREM BE AR 359 8] A4 0 B8 3%
BT3B R IR, 7EREMAINREM M A B B R 245 22
(8] — B 9 #R R o 8] BEHIR  (intermediate  sleep) Y Bif
11, HEREMAINREMIAN HL A RE o, A8 3 3 (1] () 2
16 41 % PE F AR T REM BE BR By B &5 BT otk 4h
NREM 1 ¥t B i B T 453 Fisf 1749 1 A, 55 REMBE IR 1) P P, L
A AL . AN 2 B B 2 35 B3 B T £ 0 BDBR S 2 TS
SR JE TR A B A AR AE G, AN M AR
FRIBIF I S 7% 33X 9 B ) TR 25 B 2 30T 335 R A R 2 101

XA B i 2 FE R A I 5E AN F REMBE AR, 3%
T NREM BE IS (4 0 52 76 AN Wi 84 im0 IR X NTFIN2
P~ B B 98 A it BT X A B BEAS B 1 B2 4%
T H 5 WA CIE RS &, AR EEG Y T 248 R
X, NI BRI AT F BB (1) o, (2) ke
W>50%, (3) Il ol <50%, (4) FZEEEG (<20
nV), (5) OBEWEE, (6) FRIEJ (<200 pV), (7) 20
(<200 pV), (8) LI A A5E Ly, Kinire
X — B B S B0 B Sl A 0 AR AR AR . N2 (R A5 1Y 4
R 40%57, 5 F BB 5T 5 B o 0 AN S0 IR
FENREMHE IR A [6] By Br L 36 T B Be g pL . R B
I A2 24 A T R B e i () R i — B R T 4
REM M AR 45 [7] &5 14 Joy PR A1, 4R 1fif 45 F REM e

25

I A X 785 9 B2 41 45 3R (0.70~0.90)P7), LA K REM [
HI S0 1] 0 355 30 14 B A SR A a5, — B
A REMBE AR 73 9% 2 H RTWT 52 45 ) f5k 1o 0 e 2 WL
R Z VAR Bt TR NPT L ST Gt 1 7 N R
RO R BB A R NREM B B 45 1% 10 18085 412 4% == i
REAG X — B B A B8 10 28 1, 3 4 25 4 NREM &S
BINZS . D2t R . SREMITE SR 1, s i
MR O 1 HL.

3 AR SRS E SN IR ?

IR 2% B B i 5% 0 B UANUAE TR /R B AR
B BLEL, ST T AT B R Z0 B AR ARG B R 0o A
e — T 2 A T I AR 3 ) A B PR AS PO AR i A
N RN 5 P85 B 106 R BT AT ek 55, AP A 5
R AILAAR 5 20 55 L B0 X6 Kk 1 i B9 o 4 R 5 i o
%, PRI WA A 2 L — o o e i 1 2107

AR X PR R SRR A5 2 % 22 1Y (continuity)
FA) 3 J2 1] BT Y (discontinuity)? — 1 AR & 28 F 53 40
WAL e BB B A 2 — . i SR UL 2 IR
A, JUHOR A A2 BT R 0 S ARG TR i 2
By WA G A A 0800 B E T A R R
FR) 1 9K B AR OT S i S A0 0 2 3 UL Ay A 0 o i
RSN [R] 9 A 22 08 49 1 o 7 A B A R B = ) AR 565
o B SR M Y J2 7R 2 R B 92 (Protoconscousness
Theory), X MHIS N HHE R TR EN, EHEE
TR ER, B EERR S EZM AR, AL
T A R v W R Y.

MBI G 2% PR A, XIS T —
FE W R TERZEE T, B5 5 30 R AR A
1, B Ak, AR N AR EE T IS B S 2R R
PECTAU A R e AR %R . S L AR S BIR
K S EROR S — 2y (MR — ok A,
B YR SR WA A AR RS, &
HH B — BEXE S RS T A 2 B B sl A7 TE 1)
R, MXFAZHEENNEESBERINES
VR, MR RHER DRSS e A 2 a7

P 28 A BRI 28 AR 2R 0 58 2 B T TR A RS
58 s A i AL A AR 22 T B iR 5T A AR
N R G LR PO i A e B 2 A P s e, B A
NREM I % i 10 378 2 T B2 1 B A5 S8 AR 5 3 A 24
PTG KT, A 55 MR — AR T RN SR



A % B B 2018F 18 $£63% 1

fR)— 0 A 4T R sk 55 — Ty T A T T R I — 2 i
X B BRFE A B E R 25, 5 s ik X 78
REMHE R B 76 sl A REAIG, A ety (8], Ty [l fiE
B 2 DA RS AN R AR R 2 AR, — B e R AR
PN A H I ARG A 5 445 SR 7 REM B HIR 29 8] f1%) 22 -
AN Z I EAR B A%, RO AE B & rh At AT
A DA Bh T8 DA TE,  7E 2 B AR 3% Bl 1 25 A
AT LA E 4730, F 0 SR 55 R SR
SR,

25 5 X A 5 R A s i SR A A TR L,
SERNER B BT R N A AR LAY Y i — AR Rk
R A8 R I 32 A s A TR HE ) 38 18 7 A 37 0 2, D
TG BEAF (lucid dreaming), 7EXFPEF 428 A9 A TT LI E
WRIE TR, A 2 F DR T IR —Fh B
TRARES, TR A ALHE T 3 AN A i e A U™, v i
B Z & A T REM BE IR W 8], {0 5 35 A BF 58 & 8L
NREM i [ At 7 H PR3 R A U0 35 B A4S vp A AT IW)
B AP B R E SR 2 8 JohA, B
77, A5 B S A R B RO R AR
S8 ME —— 0 L) R ] ek % B AF 5 400 0 R AR RTIR
£/ =a LB L

4 USRS ATRB I T 1)

UOHT T AR A A 3k P A AR M A S AR R
R EEAH B, ITSeAE H a5 5| T R E ISR
BTG T XA SRR AR, (X E— 70
Pk ik A% 403k

H 1 & 09 b 58 = 2K T X T2 09 | R4,
B2 XA R TEAS . AT AN EERE 22
PRI R B, — 5T n] ek A &, JCHUEA L
RIBE K, WE S BES), XPAFUEAT 10 Sk A5 A T e
S HES WA R, HAei2 1, B R
PR, ATA MRS RUSIE B AR bR, X ek
[ 55 (dream amnesia)®'; 45 & 5 1) — 280 LR
O, NSRS S A R, XA RO R
TN A5 B ) N 25 5 AR i A ™, it A i F ARG N
O REW KRS B 0 R AL B GE AR 2 dneh M v A
LI, e AR RS T. B—Jr ARk
Ead R AR, ANk | S SRR A X A S
AR AR T ) —TIIF 5T 26 A A A R 45 32 78 K b
TEAESCEG ZE A2, 3K R -5 AR A5 1Y R I S0
MR BAEE | HR PR 25 IR oA 6B IR e A i iF

26

G H — BT DLy WSR2 M A S 5 1A T A A
HeE Yy, gl niseit, RS AT Re7E &S 7 A 2 1Y
B i) o7 04 7 M (e 7 B B e )80, o St 2
FOR R HE 25 7T LAZE G — 2835 i Bk IR B2 R, an s
LT A% S A (functionality near infrared spectros-
copy, fNIRs)I#EEF YR Jr =X, $eim & & 15
Jr 18]

BiEE B R B 2, Mg A AR 2 A
BIITA KRR F & FEA T RATS TE . e
G240 )5 2 AN IE HL T & S 7 )2 1% (positron emission
tomography, PET)Fl i 55 4 # FH A4 Dy fig 1 1 T alt
{4 (functional magnetic resonance imaging, fMRI).
MRS 8 52 AR AR A A 6T R i ) i 1) 28 Ak 2R 17
T8 OB BE I A R T EMRIAS B () — SE PR, fif
74 32 T HE A R ] T2 1 I 5T I AR — S i A Y TR
A i Sk AR, T HAS A TR, ARSI
A RR Al S A AR R e PO ) — Ty i e A
() 53 AT MRS T 2 W e, 5 ST b R IR o R R A 4
FE, HXH MRUB AR 2 A2 5 1Y, ITEEGH
T3 T R B R B A g A5 R R Sy o A AT
FEI G ARAE L0 ST W R AR A R, B
HI— AR PR RS AT, R 25 il v 0
I RERE IR 1% (simultaneous  electroencephalography-

functional magnetic resonance imaging, EEG-fMRI)! ¢!,

MRIFL AR B R A 1o 2 A P pLI 09 A 2wk o8 F B,
SR I 55 A 2 A BB R Kl A Bs 15 e, o3 ob
— S R i ) 3 v AT LA e 1) RO B2 2 LR
JAT AR R, R AS B e S R R R T
H., A5 2 550 # 3 3% (transcranial magnetic stimula-
tion, TMS), %4 /i H I H H # ¥ (transcranial direct
current stimulation, tDCS), £ /i 3¢ ¥ B Hl
(transcranial alternating current stimulation, tACS)’i‘?[SO].
WRFHDCS, 38 33k ) i 4 2 X358 ) B )2 it fin L
RCER BE B L (1~2 mA), AT 4 5 (BF B 080 S B
A7 A 28 50 BRI (B AR R0 2 BB AL b 28 T 1 2% A e
A A 5 3 W 7 B B 1) AN (] B9 BB X8 i 400 i 0 i T i g
JZE T IDCS F, XA 77 A= T A [RA 52 e S B )
QiR RN ER 7 b e D o e T I e
BB L R AR, R X B ASON 12 H AR 02 U0t B IR By
B, YEIAR A It BRAR RS T B, REMIBE I By
B A P A % BRI A B4 iR L 5 1% A sk g 17

BB H 25 5] R E 1) 2%k, Horh—2LJr



T () AF 5 1T BE XS T 4 3l % T 48 i B A A7 % B B A
. e TR 2 R A ST, TR A 5 R0
W Bt Rk 2 BT 98 4 vh T REMBE R, it %5 NREM B iR
AR5 BN, 3K T el B IR B P K i B ) AR
RIS 3] T H LA E M, 88X 7 R KA B
T JRATT T A W HIG JE S99 A5 O AL B T A, RIES, A
JIT A 9 T A A oA — i R R 110 T TROUR 7 S L T T e
MR A TA N4 A, R R 30 b SR, AN T
A5 ) A 2 ML A R 8 78 B R 0 Al 2 AL 3L T ]
B A HL 2O A B 0F 5% v R X L B SR, LR 3R
08 R TR O (B0 TE B B T, e B A T TR
HAL R PUIRE), B By 75— R ) ) i A0 7
TEE LS 5 HLEH .

FERS T GErh, X RR R IE A 1 F 5% A A BB ok
SRR ZE I, AT A & Solms X ik 45 1595 A\ B9 58
B 7R T REM B I 15O 9 AS 58 4 ek oy 17, i 4n ke
FHeRFRE N LR 5E £ T A 5 5 B S B i 2
SFRBLT0 RS — TR SE B, g B AR IE
NBEA B F XIS T 0", Bohh TR B
et ZARM RN N A B E AT, RS R S
B REAEMREZESDY, WG T g g
WF 5T B S HF, WA AR 5T K BUAEAE 1 B B K 7%

5253k

BRI T 3 2k F Gk O 1AM R A R 2 TS
Bl AR AR O s AN 5 i SR ) A A R A
ki I Bl AR LAY

BB 5T n] BE A B R A Im PR FH 2 3, 1/
A RS, —EF IR B AR ER,
XF 2R AR, B R T — e
PREE o ATy A0S, AR O B A I AU K 3 Lok
X} A AT TAE WAL G A N4 BACRL 22 B ast 6s, AR
N % A B B A B — A A Y, WS E AR
B4 . B RIRIT TRC A E T HEMZRKRDY,
Bl 5 5 BEAS IO TR, BIFSR 8AT] B3 R A 7 I
IRIGTY R EME, RAEE AN L AR, HiEA
BEd 52T 1R SR 10%, BT BERA fiah e ),
AN i R AR T LG o B R E S A A i PO
ST s 3 WA ] 07 FH T I PR B AR a7 707

B2, NN TFE— A KR %A a4,
BT TIRAT T AR B BRI Ak R, R Y
TAERE S, BARAYIE B 8 AR 45 (0] B 5 I 200 =
S BUARRL S EORRAE T I 2 ik T B T R
B AR IR, SR IX T A ST O %R L,
KFRATM AWM A v TR NER, B0
8B Z AT S5 R T

1

10
11

12
13

27

Fisher S P, Foster R G, Peirson S N. The circadian control of sleep. In: Kramer A, Merrow M, eds. Circadian Clocks. Handbook of Ex-
perimental Pharmacology, vol 217. Berlin, Heidelberg: Springer, 2013

Saper C B, Fuller P M, Pedersen N P, et al. Sleep state switching. Neuron, 2010, 68: 1023-1042

Vyazovskiy V V, Delogu A. NREM and REM sleep: Complementary roles in recovery after wakefulness. Neuroscientist, 2014, 20:
203-19

Iber C, Ancoli-Israel S, Chesson A L, et al. The AASM Manual for the Scoring of Sleep and Associated Events: Rules, Terminology, and
Technical Specifications. Westchester, IL: American Academy of Sleep Medicine, 2007

Nir Y, Tononi G. Dreaming and the brain: From phenomenology to neurophysiology. Trends Cogn Sci, 2010, 14: 88—-100

Lei X, Liu H, Li H. A survey of simultaneous EEG-fMRI on sleep (in Chinese). Adv Psychol Sci, 2013, 21: 448-457 [ JH, X, Z=41.
MR Y [F] 25 BEEG-TMRI WF 5838 1F. (O BRRMAHE R, 2013, 21: 448-457]

Liu X J. Analysis of Chuang-tzu’s “dream” (in Chinese). WenJiao ZiLiao, 2008, (28): 4-5 [XIZ£ZE. (T ) “B MfEbr. SCEFHR,
2008, (28): 4-5]

Stevens A. Private Myths: Dreams and Dreaming. Cambridge, Massachusetts: Harvard University Press, 1997

Franklin M S, Zyphur M J. The role of dreams in the evolution of the human mind. Evol Psychol, 2005, 3: 59-78

Hobson J A. The Dreaming Brain. New York: Basic Books, 1988

Hobson J A, McCarley R W. The brain as a dream state generator: An activation-synthesis hypothesis of the dream process. Am J Psy-
chiatry, 1977, 134: 1335-1348

Crick F, Mitchison G. The function of dream sleep. Nature, 1983, 304: 111-114

Crick F, Mitchison G. REM sleep and neural nets. Behav Brain Res, 1995, 69: 147-155



A % B B 2018F 18 $£63% 1

14
15
16
17
18

19
20
21
22
23

24
25

26
27

28
29
30
31
32
33
34
35
36
37
38
39

40

41
40

43

44

45
46

47

48
49

28

Foulkes D. Dreaming: A Cognitive-Psychological Approach. Hillsdale, NJ: Lawrence Erlbaum Associates, 1985

Freud S. The Interpretation of Dreams. London: Penguin, 1900

Jung C. Dreams. Princeton, NJ: Princeton University Press, 1974

Solms M. Dreaming and REM sleep are controlled by different brain mechanisms. Behav Brain Sci, 2000, 23: 843-850

Johnson B, Mosri D F. The neuropsychoanalytic approach: Using neuroscience as the basic science of psychoanalysis. Front Psychol,
2016, 7: 1459

Solms M, Turnbull O H. What is neuropsychoanalysis? Neuropsychoanalysis, 2011, 13: 133-145

Domhoff G W. A new neurocognitive theory of dreams. Dreaming, 2001, 11: 13-33

Domhoff G W. The neural substrate for dreaming: Is it a subsystem of the default network? Conscious Cogn, 2011, 20: 1163-1174

Eiser A S. Physiology and psychology of dreams. Semin Neurol, 2005, 25: 97-105

Desseilles M, Dang-Vu T T, Sterpenich V, et al. Cognitive and emotional processes during dreaming: A neuroimaging view. Conscious
Cogn, 2011, 20: 998-1008

Rasch B, Born J. About sleep’s role in memory. Physiol Rev, 2013, 93: 681-766

Cipolli C, Fagioli I, Mazzetti M, et al. Incorporation of presleep stimuli into dream contents: Evidence for a consolidation effect on de-
clarative knowledge during REM sleep? J Sleep Res, 2004, 13: 317-326

Wamsley E J. Dreaming and offline memory consolidation. Curr Neurol Neurosci Rep, 2014, 14: 433-443

Murkar A, Smith C, Dale A, et al. A neuro-cognitive model of sleep mentation and memory consolidation. Int J Dream Res, 2014, 7:
85-89

Zhang J. Continual-Activation Theory of Dreaming. DynaPsych, 2006

Hartmann E. Outline for a theory on the nature and functions of dreaming. Dreaming, 1996, 6: 147-170

Levin R, Nielsen T. Nightmares, bad dreams, and emotion dysregulation: A review and new neurocognitive model of dreaming. Curr Dir
Psychol Sci, 2009, 18: 84-88

Hartmann E. The Nature and Functions of Dreaming. Oxford: Oxford University Press, 2010

Revonsuo A. The reinterpretation of dreams: An evolutionary hypothesis of the function of dreaming. Behav Brain Sci, 2000, 23: 877-901
Valli K, Revonsuo A. The threat simulation theory in light of recent empirical evidence: A review. Am J Psychol, 2009, 122: 17-38
Blagrove M. Distinguishing continuity/discontinuity, function and insight when investigating dream content. Int J] Dream Res, 2011, 4:
45-47

Aserinsky E, Kleitman N. Regularly occurring periods of eye motility, and concomitant phenomena, during sleep. Science, 1953, 118:
273-274

Dement W, Kleitman N. Cyclic variations in EEG during sleep and their relation to eye movements, body motility, and dreaming. Elec-
troencephalogr Clin Neurophysiol, 1957, 9: 673-690

Nielsen T A. A review of mentation in REM and NREM sleep: ‘Covert’ REM sleep as a possible reconciliation of two opposing models.
Behav Brain Sci, 2000, 23: 851-866

Solms M. The Neuropsychology of Dreams: A Clinico-anatomical Study. New York: Psychology Press, 2014

Foulkes W D. Dream reports from different stages of sleep. J Abnorm Soc Psychol, 1962, 65: 14-25

Limosani I, D’agostino A, Manzone M L, et al. The dreaming brain/mind, consciousness and psychosis. Conscious Cogn, 2011, 20:
987-92

Oudiette D, Dealberto M J, Uguccioni G, et al. Dreaming without REM sleep. Conscious Cogn, 2012, 21: 1129-1140

Braun A R, Balkin T J, Wesensten N J, et al, Dissociated pattern of activity in visual cortices and their projections during human rapid eye
movement sleep. Science, 1998, 279: 91-95

Magquet P, Laureys S, Peigneux P, et al. Experience-dependent changes in cerebral activation during human REM sleep. Nat Neurosci,
2000, 3: 831-836

Magquet P, Péters J] M, Aerts J, et al. Functional neuroanatomy of human rapid eye-movement sleep and dreaming. Nature, 1996, 383:
163-166

Nofzinger E A, Mintun M A, Wiseman M, et al. Forebrain activation in REM sleep: An FDG PET study. Brain Res, 1997, 770: 192-201
Pace-Schott E F. The neurobiology of dreaming. In: Kryger M H, Roth T, Dement W C, eds. Principles and Practice of Sleep Medicine.
5th ed. Philadelphia: Elsevier, 2009

Hobson J A, Pace-Schott E F, Stickgold R, et al. Dreaming and the brain: Toward a cognitive neuroscience of conscious states. Behav
Brain Sci, 2000, 23: 793-842

Kussé C, Muto V, Mascetti L, et al. Neuroimaging of dreaming: state of the art and limitations. Int Rev Neurobiol, 2010, 92: 87-99
Magquet P. Functional neuroimaging of normal human sleep by positron emission tomography. J Sleep Res, 2000, 9: 207-231



50

51

52
53

54
55

56
57

58
59
60

61
62

63
64
65
66
67
68
69
70
71
72
73
74
75

76

77
78

79
80

81

82

29

Mutz J, Javadi A H. Exploring the neural correlates of dream phenomenology and altered states of consciousness during sleep. Neurosci
Conscious, 2017, 3: 1-12

Bértolo H, Paiva T, Pessoa L, et al. Visual dream content, graphical representation and EEG alpha activity in congenitally blind subjects.
Cogn Brain Res, 2003, 15: 277-284

Schredl M. Characteristics and content of dreams. Int Rev Neurobiol, 2010, 92: 135-154

Nielsen T, Stenstrom P, Takeuchi T, et al. Partial REM-sleep deprivation increases the dream-like quality of mentation from REM sleep
and sleep onset. Sleep, 2005, 28: 1083-1089

Foulkes D, Schmidt M. Temporal sequence and unit composition in dream reports from different stages of sleep. Sleep, 1983, 6: 265-280
Wamsley E, Hirota Y, Tucker M A, et al. Circadian and ultradian influences on dreaming: A dual rhythm model. Brain Res Bull, 2007, 71:
347-354

McNamara P, Johnson P, McLaren D, et al. REM and NREM sleep mentation. Int Rev Neurobiol, 2010, 92: 69-86

Bucci A, Grasso M. Sleep and dreaming in the predictive processing framework. In: Metzinger T K, Wiese W, eds. Philosophy and Pre-
dictive Processing. Frankfurt am Main: MIND Group, 2017

Siclari F, Baird B, Perogamvros L, et al. The neural correlates of dreaming. Nat Neurosci, 2017, 20: 872-878

Hobson J A, Stickgold R. Dreaming: a neurocognitive approach. Conscious Cogn, 1994, 3: 1-15

Nielsen T A. Mentation during sleep: the NREM/REM distinction. In: Lydic R, Baghdoyan H A, eds. Handbook of Behavioral State Con-
trol: Cellular and Molecular Mechanisms. Boca Raton, FL: CRC Press, 1999. 101-128

Kjaer T W, Law I, Wiltschiotz G, et al. Regional cerebral blood flow during light sleep-a H15 O-PET study. J Sleep Res, 2002, 11: 201-207
Fox K C, Nijeboer S, Solomonova E, et al. Dreaming as mind wandering: Evidence from functional neuroimaging and first-person content
reports. Front Hum Neurosci, 2013, 7: 1-18

Cipolli C, Ferrara M, De Gennaro L, et al. Beyond the neuropsychology of dreaming: Insights into the neural basis of dreaming with new
techniques of sleep recording and analysis. Sleep Med Rev, 2017, 35: 8-20

Domhoff G W, Fox K C. Dreaming and the default network: A review, synthesis, and counterintuitive research proposal. Conscious Cogn,
2015, 33: 342-53

Herlin B, Leu-Semenescu S, Chaumereuil C, et al. Evidence that nondreamers do dream: A REM sleep behaviour disorder model. J Sleep
Res, 2015, 24: 602-609

Scarpelli S, Gennaro L D. Electrophysiological pattern of dream experience. J Public Health Emerg, 2017, 1: 1-6

Revonsuo A. Inner Presence: Consciousness as a Biological Phenomenon. Cambridge, MA: The MIT Press, 2006

Domhoff G W. Dreams are embodied simulations that dramatize conceptions and concerns: The continuity hypothesis in empirical, theo-
retical, and historical context. Int J Dream Res, 2011, 4: 6-18

Schredl M, Hofmann F. Continuity between waking activities and dream activities. Conscious Cogn, 2003, 12: 298-308

Graveline Y M, Wamsley E J. Dreaming and waking cognition. Transl Issues Psychol Sci, 2015, 1: 97-105

Hobson J A. REM sleep and dreaming: Towards a theory of protoconsciousness. Nat Rev Neurosci, 2009, 10: 803-813

Schwartz S, Maquet P. Sleep imaging and the neuropsychological assessment of dreams. Trends Cogn Sci, 2002, 6: 23-30

De Gennaro L, Marzano C, Cipolli C, et al. How we remember the stuff that dreams are made of: Neurobiological approaches to the brain
mechanisms of dream recall. Behav Brain Res, 2012, 226: 592-596

Wamsley E J, Stickgold R. Dreaming and offline memory processing. Curr Biol, 2010, 20: 1010-1013

Lee M N, Kuiken D. Continuity of reflective awareness across waking and dreaming states. Dreaming, 2015, 25: 141-159

Voss U, Tuin I, Schermellah K, et al. Waking and dreaming: Related but structurally independent. Dream reports of congenitally paraple-
gic and deaf mute persons. Conscious Cogn, 2011, 20: 673—-687

Spoormaker V I, van den Bout J. Lucid dreaming treatment for nightmares: A pilot study. Psychother Psychosomat, 2006, 75: 389-394
Voss U, Holzmann R, Tuin I, et al. Lucid dreaming: A state of consciousness with features of both waking and non-lucid dreaming. Sleep,
2009, 32: 1191-200

Stumbrys T, Erlacher D. Lucid dreaming during NREM sleep: Two case reports. Int J Dream Res, 2012, 5: 151-155

Voss U, Schermelleh-Engel K, Windt J, et al. Measuring consciousness in dreams: The lucidity and consciousness in dreams scale. Con-
scious Cogn, 2013, 22: 8-21

Dresler M, Eibl L, Fischer C F, et al. Volitional components of consciousness vary across wakefulness, dreaming and lucid dreaming.
Front Psychol 2014, 4: 987

Spoormaker V I, Czisch M, Dresler M. Lucid and non-lucid dreaming: Thinking in networks. Int J Dream Res, 2010, 3: 49-51



A % B B 2018F 18 $£63% 1

83

84

85
86

87

88

89

90

91
92

93
94
95

96

97

30

Beaulieu-Prevost D, Zadra A. Absorption, psychological boundaries and attitude towards dreams as correlates of dream recall: Two dec-
ades of research seen through a meta-analysis. J Sleep Res, 2007, 16: 51-59

Sikka P, Revonsuo A, Sandman N, et al. Dream emotions: A comparison of home dream reports with laboratory early and late REM
dream reports. J Sleep Res, 2017, 1-9

Dresler M, Koch S P, Wehrle R, et al. Dreamed movement elicits activation in the sensorimotor cortex. Curr Biol, 2011, 21: 1833—-1837
Dresler M, Wehrle R, Spoormaker V I, et al. Neural correlates of dream lucidity obtained from contrasting lucid versus nonlucid REM
sleep: A combined EEG/fMRI case study. Sleep, 2012, 35: 1017-1020

Jakobson A J, Conduit R D, Fitzgerald P B. Investigation of visual dream reports after transcranial direct current stimulation (tDCS) dur-
ing REM sleep. Int J Dream Res, 2014, 5: 87-93

Jakobson A J, Fitzgerald P B, Conduit R. Investigation of dream reports after transcranial direct current stimulation (tDCs) during slow
wave sleep (SWS). Sleep Biol Rhythms, 2012, 10: 169-178

Jakobson A J, Fitzgerald P B, Conduit R. Induction of visual dream reports after transcranial direct current stimulation (tDCs) during
Stage 2 sleep. J Sleep Res, 2012, 21: 369-379

Windt J M, Noreika V. How to integrate dreaming into a general theory of consciousness—A critical review of existing positions and
suggestions for future research. Conscious Cogn, 2011, 20: 1091-1107

Dodet P, Chavez M, Leu-Semenescu S, et al. Lucid dreaming in narcolepsy. Sleep, 2015, 38: 487-497

Collerton D, Perry E. Dreaming and hallucinations—continuity or discontinuity? Perspectives from dementia with Lewy bodies. Conscious
Cogn, 2011, 20: 1016-1020

Bulkeley K. The future of dream science. Ann N Y Acad Sci, 2017, 1406: 68-70

Kramer M, Glucksman M L. Dream Research: Contributions to Clinical Practice. New York: Routledge, 2015

Zink N, Pietrowsky R. Theories of dreaming and lucid dreaming: An integrative review towards sleep, dreaming and consciousness. Int J
Dream Res, 2015, 8: 35-53

Aspy D J, Delfabbro P, Proeve M, et al. Reality testing and the mnemonic induction of lucid dreams: Findings from the national Austral-
ian lucid dream induction study. Dreaming, 2017, 27: 206-231

Spoormaker V I, van den Bout J, Meijer E J. Lucid dreaming treatment for nightmares: A series of cases. Dreaming, 2003, 13: 181-186

%, 4 ¥
FERFROCERRELALRE(FERFRCERZMEAARR, FEQ
BFLEFOELVER2ZR, PEACEFLOEERESREARER
2FR, PEANEELRLELVERLZR, YECEFLBEREEHZER
KEHEME T, FEA SRR E RS @RI ERRE SRR
A EEFRFABAFERCERBRAAE, FOFOEMEEBEA K.
N 2R { e B R S BT




Summary for “# 2 4] 5 B

The bizarreness and reality of dreams
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Dreams are one of the most common experience in our lives. The vivid and bizarre features of dreams have fascinated
humankind throughout history. Dreaming is an ancient physiological and psychological phenomenon, and whether it ful-
fils an adaptive function has inspired varied theories. Some theories take a perspective that dreaming serves no adaptive
function but rather a biologically epiphenomena. Some theories claim that dreaming fulfill various neurophysiological
functions. However, the dream contents are viewed as random noise generated by the sleeping brain. Other theories be-
lieve that what appears in dreams is important since it serves functions which relate to psychological adjustment. More
recent theories tend to relate dreaming to intellectual or cognitive functions, such as learning, memory consolidation,
problem solving or simulating of threats in real life.

The enigma of dreams is extensively studied with the development of science technology. Although the dream science
was initiated from the REM (rapid eye movement sleep) sleep dreams, the equation “REM=dreaming” is an oversimpli-
fication. Dream-like mentation may occur during all stages of sleep. The controversy now is whether dreams reported
from REM and NREM (non-rapid eye movement sleep) sleep are equivalent or different from each other. Three different
theoretical models about the REM/NREM mentation have been proposed: (1) An one-generator model, which claims that
regardless of the sleep stage in which the mention occurs, it only stems from a single set of process; (2) a two-generator
model, which holds a perspective that REM and NREM mentions have differentiated generation systems; (3) a covert
REM sleep model, which assumes that the NREM sleep dream is generated from the covert activity that occurs in REM
sleep. Since there are experimental evidences supported both the similarities and differentiation in phenomenological
aspects and the underlying brain activities of REM and NREM sleep dream, it is still controversial which model is the
most optimal interpretation for the two mentation.

The dream is a special state of consciousness. The continuity and discontinuity between waking and dreaming has
been a controversy in dream science. The similarities and differences in both phenomenon and brain activity between
dreaming and waking provide important knowledge of human consciousness, especially lucid dreaming, a hybrid state of
consciousness with features of both waking and dreaming, which provides an unique chance to reveal the neural basis of
consciousness. Moreover, dream studies are significant in the clinical practice in psychiatry and psychology.

Although advances in neurophysiological and neuroimaging methods have offered new insight into the brain
correlates of dreaming, the private nature of dreaming has made it a formidable study object. The studies of dreaming are
still confronted with methodological challenges. To reveal the mystery of dreaming, integration of the designs and
methods from multiple fields (such as phenomenology, neuroscience, clinical practice, etc) is necessary.

dream, dreaming, sleep, consciousness, neurosciences
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