goooboooogn
O 859 [1,1994 0 54-70

Quantum Brain Dynamics

BMROEFRODFIBITIL2MREHEE FE &

o
FMI.

J— MV ABELRTFRE BHHEBR (Mari Jibu)

R {L B X (Kunio Yasue)

MRLICLI-- TREIN-BOETFHOBGHIHAMAOH S
o T, MBI L2MBEAETEECODVTOHRLVEEOD
MEEGIRENDE, 2 TRMRENATINY v 7 A2 BRT 5%
YN ET AT AV PEZORY)VDOKEEKRTFRIBT A, ER
VW FEMOBERETOT -V XYy EY VB EEWH 2R
Bz Ry, MBS NIy 2D VNI HET 4T XY ME
> TP I ANVF-—TERTLIREMMERE. ¥ 2b5b
T—WVFAMYA YV Z2XBT LI EICLoT, MBS

VT7MBIE, REBBKFEZERESODI LN REIN L,



55

1. 3 Lo

WHWALHMBEMBEIZLCLBVTE., HOESEERFTBERL
BT M- DERXEZTIRAREECZER BT 28E14 30
AfEETHILELRLCELLRTWAS, LI LENL, 20 &9
ZERBRIVCODPORTHEAINZ VWIS >22o06) ., &
M7 70 - F BT Lo TRV R ENFNEKXK
EhTwd, —EO0ORBIXDODFTHERLGITZ, HOoOEFHOHLMEA
DHETHRIDFOELHTLVARGTREREIEY 2, (1 22Tl
B RN =2 -0V REFHFANLZRZ2POBEREINL LIRS
MBRELELTRESNLN TS, HEIBES AN VIADOLER
AL, BERIOLI)DAHEAN - —D Y REMEERT S
DDRL I ERZDPOLLIEFNFHNEARRTH S ERES I
TWwWh, E—0EXWFa—51aveRifn, FHHEHE R
BUIEARWNLNENERLEZOLA TS, ThiIE=2—0
CORNBRLHBICGHMTAIEFTHY, T ) DRAYE VTHIC
JoTRABINI2EHEZED, ) —20BFIMMAMK L
B A o F— X BOBFTHD ., BILKY Y ERITAT
Wb, Ry yid2ab—VLVyhboHE, BRIXT A2 EICEo T,

=T 43 VEBOEBEFHOBMATTHSEMB TCE 226480 %



96

WEHRAERL2 AT, I, B2 THEHBML2ROEZEZREIZE T
PEHMLEBRFRELELTCEZAIEMBLETNVER LI ENT
X 5%,

BMROOBEYWEROEBRFI., BOEFHRIZCBWVWTHL LI
EAYPHEEWNICZEOSOWT, D THOEAN Z2YWER EXBRE 2 H
SHICEBLLT U - FThbd, ZITRAGCOEREE
M 7% (Quantum Brain Dynamics) & U, QBD & B
HLTHIWVWTHAI), QBDURIHBoRER LERAM., &
LR ZORBZHAATILIMENZTRUEZRT I L LEEZ K
LEBAED oA, I —F 43R KRYyOFETHTHEMY R RITH
SR THMENLEEDT T LR >oTWVWAE, bLI—-TFT 43V R
RY VOHEOBHEIHLIPIL 2D, POZTELYWHEMNA X -V
BEzboh7b6id, QBDUEBRMAWFORENWLHERFL L T
RSOLIEEEZEBKZ THICEWY 2V,

SORXEBLT, BARI-F 43IV ELTHEY Y

&)

xf Y
H—DO0URELTYWEBELTRT, Th o3RI~ MY v

ANS

2 D
EHE 747 XA MCBULFEFRABFICEIDDFIERBI I N
EFNWLABFHRE L., EHE 747 XAV IO0F D CHELL
" HEEKTFORBF 74+ ./ v Thdb, HMROLDIERL TWw A5

> —

LI T=T 43 VYREFY VYOELTANLZRIEZREIIB W



TEHEBMEF LT R T, FITHREAEFZANF —2EL W
EHEHMMEMMEBOE PMBEA~N) Yy 2 20&EBE 714 7 X I

BoTIEET L, EvELINIE, T—VFRXFMNYEY V% EAHNS

EY A EfRMEETRERBEIMEMIELET b, RA T £
NEBRAIZZXLEERIELEIELT L, 2OL ) B IT—-)VFX
F YRV VOERICEZIANVF-Z2LEBLLEZVEZD ., IR A
77:7{‘Aciﬂ&i@é\ﬁiﬂﬁ&‘l‘%ﬁ&&ﬂic:owf0)@?“&%&%%&&%
BT L, T WVWFAPYEF YV ZILIEFEEIHEL. LA
by 7 A7 2 VOEE., IbHEWHEFTLE I EE3 2V
=743 ERYVOFEHFREAMZRIZOVWTOFR A OYH
BT, KRBLCHITL2ECHLVWERZRMBEL., ChITmbh
TWwWhhPoltMBOBBELZEB T L2202 TWRREDR-T
Wb, KKBORERRGZ, KBS FCLo TERKEREILI N KD F
PEHERINL, 23— 43XV OEBEHEKEFEIREIIBEZ
N eilds, B, MBS FOBKEOH T ELE 7 4
FAVIOBERABFOBYICHEEL, TLLHEKDTFITESD
REMBFZIEEST L, TO/FRI-NVIFALMYRY VITEE
MEEBESEEFERILYT, AR 7V TR 2K
MBEELTEBLIPELS D, CUNDPHKEBORTH 5,

37



58

2. BMIRODa—5 14 a2 Zo0wToYyHE

TR -AEMRERAIATHARERR LOME S Y NV AR ER

BRTh DL, MEA VANV AOERREFZEIZD W TOHME

¥ O

B, FHEMROEWEXERESIAICL > TEHERL AL,

%
Wiz hiE, BEMRBEBL COBRAS SV ROEEIR,

[

BN ZOMBMBOEHERVLICBEB T LR ZYWEBRARIC L

it

STHRTIDIDDTH D, MROWC Lo THBFAIALL LI, HH
MBEMRZT TR EFOERNZIEECSREESRF KB R
DHCMBHL2HERLELCILELH NFEFNLZERIZIOVWTO O
-V Yy Mo RFAMRBR2IXETLIHEBERED 2T EE 24
FAHMICHEBTIIENTELRLVY, FUHTANZ2AEARERD
M AOPTE, ZEIFPIRIEHECENREREULER T S
R TELvw, —HFTEHALBORRBRAEURIGNFHNEZHOD
EEBEHBOEELY TR L TWVWS, T CBVT, ED
ZEMWRCOREHMEI ERO 2 AR RE O KWIENE
L L THABLIREHFF LBV IOTHLIILERHILTY
% o
INLOMBMBREZRORASLBRET LI LICLE o T, R
bR>MIFEOELH LB MAEZE> L, ZRICE B EHMETH



B LMERLEI -T2V XY VOBTFHNFEHNESERMS
BMAEBEAMBRTCHD2EREEND, AR EFNEETHIF
EER, BIROE, AEMRBORBEAOBEEELEZ 2 2 b T,
MEMBEBIZOBNFWEICBY TR, ZRANERE2FEL 2V
bOE L TEZLNEIREITHALELTWVAS, ZLTHEMKE
DHEWNLZHANFBEEL L THN 2XRMAEEROFLASL T
—F4aryd, RBEMEEHROZE, I bR Y VY2 @AhdH v IF v
KB o BRI THIA TR EREL T S,
CCTOoO08MPETITNDLITHA ), ThbDbELa—-F 12
vt wAI Ik, FOa—F a3 EMEERT LR Y
VM, E V)T ETH S,
HAWBIODETI—-—FT4IVOTELYWHBZRBET 2, X
BLLBVWTRAY VOWRLEZYWEBIZLITED TWVWD2HDHT
Hhbo I—T 42 VOERNLYWHGELZRT LOOHBR A,
FNPHEMREOCANZH (BN 2ERMEERO B LICE
WhWwWEW) ZETHhDb, 48, MBBAINTEH OFEEIC kAL
M—-0oPHEMBEL, RHANLZEBAE 7414 7 XY FD3 RT A
y b7 =z ELTHOLENTWS, CHALIEHEMBETIE., M
FERAY V7 -2 FFoNBITCEMES M) Yy R L

TnhTwsd, IBBEKEAY VT — 2 3FIXT2F T4 TRV

99



60

k&

/i1

TV T 4T A PEDEY FMREMATNY) Yy 7 A
T2 -7 47 A PEDBEoTWwWE, MIBEBEREXY MU
— VBB LEEAE 745X Y PO MBNATINY v ARE
WEEBREEAE AL TEVICERBELTVWSL I LIZERBYT S
LEFRDDLESL ), SHIE, COLH) L HABLEAE 7 41
FAYIPOAYy P HEER. AEMREBICIRES A D 0TI
EToOEYFHMRIEBZBOLDTH 5,

Bl I R oMM BOELSETH L, LL LD
MBIZEDTDPOBEEIFETLILTTH L, 20 LDV TL
OWRIZVTHMETHH, REAAEMBETH L, MABKZIIB T
FJYVT7HMBEBEIAEHABRBOBN LI OBELODHFAEL TR TIPS
T, BB EIERCBYTCEELC Y THBEIGES VNV A
DIZFERBIFS LTV EW)IHERIZCIs THIZBVWR LN
TV, LPALaHF 67 ) 7THEDMEMBEER. HEH L&
HE 7459 A ORy b7 -2 HELTHL TS, RIZCHSE
WML EHE 7452 FP0FRIF0DAry PI—2EEIZBW
TI -7 43 VOHRO0OEFHWEHELZRER T Z26E., 7 7HMi
EQBDOEHHEMEZRIEITNLIILITR L, FAT. B
MBICBVWTEHBRABRE 7)) 7THBORANICH D - 72 #4
MEZEHE 749X Y FPOEKRZAY VI -/ BEL, 23 -7



61

4 AV FCEHLETREE L TCORBLREHE L TEZ TV B,
CHOEHIT, BREMERIIG T Z2MHREFIBVWT, 23— 74
T OFHEM LRI TRMARARBROL L CED T 0 -1
O0RBU LD WFWHEEROFEZR >THA ), bbb

ACHEIMEMBEBRAMLZ2EBE 74 9 XY boapmaxmECL

THHERETHIEWXL LT, ) BAFMLAZ D DOT

)
L
&
2, EBICEAERILIO -~ 10 o —F—-THEHELIDN DS
Wo o T, 3742 VOFHEHPWRILBUTL2HIFHWHEE
RHOBFEEIREIIVRALF—F-—THANZABEHBR RO 21
FVdHnweEZOLNSE, HBEMBOREIH 10 TH D25
TEHMEMRERRALCBT LIRS S VIAOEEROEEE L,
lmolz—20MBEMBEDALVIEZ) THBELDIZO R > T
WABBMALEHRAE 747 XA F0Fxy P72 BBEIIBVT
NDIA—FTA4TYDODENITREHFEHYT L, 2F) ZoBMAETER, 2
ol —DoO0MMEMB., DALVE T THBEN,EG SN EMBRER
EHRERUILA—FV-—OHNFHNEMHMEXBRZRT I EITR S,
el eTomBRARRT 7)) THEOANIZTH D o 72 #H
WMEEBHE 747 AYIDODERZA Y PT -7 0FZ2EH W TW
rhEaFElLCa—-—F1arvyzeBEfbkcEds, FE,. 7V -1 v

P31 RXRTOEBEHETFH., I 2bEbMENLEBRE 714 7 A



62

YhPCHoTABFREFPHFAET A EEZERLTWE, P %
OB FIEBIEADES FOELIRTHEHE., 2wV LITZE I
BOBELTHEHNLLZAKERRSGUELHESNLERAEE FIT & o THt
BIhTwd, 7Vb—-Y vy eoigtgiltsst, IBTFEHIE
10'"—10" 0oMOBAEKEROMEODE - P2 EH L T
Wb, HAWBENZT LUy L ABRKLEH T o, ERRT 2
CNEHIELTowyg 8T Y7 BheRTb0% 7 L=
JEIANF -t WBUZENREEL=hoyp ERT, AN L&

EE74?X7FK&%éﬂ%EFML®I$W¥—M%

>

\Z
BT 20Tl LL, FOVRBRELs ANV F—-LLTEZDL
NBEBZEIXCFEELTE2»RITRITRL v,
BLCIEIHI9HERIEI, Y¥EFNTZ7ILLoThITbRTW A, fHiZ
BHWVIYbryroage—LryirihpEE, BAE 74T XD
SO LBEIRTHWTCTERIAN AR FRICGBTEFDO I 2N
F— 32 EHMELRAEHOIANT LR T BIELELSBHET
e RLA, VT L= v RIFYFNFTOKBEITEILETF
NEBMAELOTHD . T—F 4TV ORENEEEE T D1 b
+5ThHhhHr, ULTICBWTHEAIQBDIZBIF L 2—-F 4 a0V
LT, MEBEMWLEHE 749 A Y MEEZERENZHHL

TJV—-—Y Yy beOMEET-FOEFTZER L. T 2bb MM



BUls2afEMBREZ) 7HEORN &N o 72 ME#K
RUMBEBN M) Yy 7 A0BE K242y NI -2 LD ZOMBH
ERHE 749X b EWCa—-—F 1 arPHEHELTVEI TR
5o 3KTUMAEMBHEBRE 745 A bD%xy MY — 213,
RLTEHEMNEIEBEETEZS, BEHE 749XV VOBHAE. &
B, £, HBERZ2EEZ2 R TN EHEETHL, TRLEEE SN
b0t wy oy, G LAFT VYT ALLEESISLI-ERLZE N
FHWAYPTI -2 THY, o TZOEHHWBELEISTTRE LR
BLYZIT5DTH 5,

FAXIBROQBDUEBUILI2FHAMRIODOVWTOYWHBOD
Y hEBlLIEC D, I-T AT VE—-DOOHMBENEAE ¥

A F7AXAYPECHEDP A BFERGOMEE-FOETFTH 2
PO, BTFROAERy =p o REo THARBTE LD, 4
., I3 -TFT A I VORBFE—RX Y FPOREEIEZRTMOL 2D
ERTHY. 0= (o[, 0,4, a4) XYY AELTI 2K
FETBEIRTOXRT PV THE, REBEAOHAWERLE 7
4 A e BN EOEHj=1, 2, 3, -+ -, NT

SRV IT 24 5L, ﬁ/&?&iNﬁl@ﬂﬁ&%ﬁyj:yCaj ,

i=1, 2, 3, -+« -, N28B2, CZCNW@a—F4 a3

DHEBTHE, (N, ZHRHRTFTROBOEFHTCEEEZE LN

63



64

5L T REVCVEBBLERZRTCBUEI D THSL ). EB
CERAWUHMBANEBE 7149 XAV POBRLEBEETZRBICANT
N=wtbf%iwo)Cﬂ%@%ﬁyj@\%*EMTu@
BN L2NEBEICHEAETILERESINL TS, WA ZEZHAE

Nﬁl\)l/xjf“%@{iﬁ%é%b’io%f;é/v lei¥lﬂﬂ’a],"§"

BREVCHBAS NI Yy 22 Z0BRZ2A Yy VT —2 1285 ] F
HOBMEBNEHE 749 XAy VOFEBHMNEBEBL2 L TW S L

T& 5,

3. BMROFHEAMRIIN T 29 H K

BMROBOBREWERER. T 2bPLbETHMN¥QBDILSE
WTR, EHFEMLRRI-—F AV EXRYUTHRIALTY
BERZEENTVWSE, § % bba—F 43 EFRY VEHRER
MT 2L LoTHEVWKEHEERALD DY, EEBBRELET
o £ TCTWHIa—T 423 EEFNFHIXRBEINEFRY VDOE
DHbVFEFVWLRBEHIZI--THITATWEEEZEZLRTW S,
NDETE,. EXZ2HMBEEREETMEBENA~INY) v 7 2D %y b7

— Z WP oA OMBAMERE 717 X bMEONETIR



BOMEETE—FOEBEFLELTCOI—FT 143D YWHEIC
YL, 3 -7 43 OFYOXRY OB BHEERKD L LI
T 5

-5 423, BEABRFE-—AY IR LOBFELTE
bbb, a—-FT4 3 VEBEAKREERLAFTFLHRICES
TH5ILEALIPTHL ) KGFRAKEHKESFCEL T, 3K
T Ay b7 — s EE, IbEBERBERBEGLEEL L) HHEDPE
Behbd, KOoTFTHOKERFREAERIDDIVE TV OEEEZHK
BOKFTFEIELZD2S, BEHEBELECOHENWFHERE B W
TR, X2 FEEFEOERZFBRBRIELVIZITLHE LA T, &4 T
HERBLEHETHL, COL) L EERBEFTOKRTFO
BHWLEOCERBEAR X ~-TAvvas A rHKeticig) 2+
bR YV EEZAILEDNTEDLILERETFHE»LDIRHET
b, HHHBEFPEEKERKLE ZoTWwWLHR, T3 74+ /¥
Cil322o%wv, LML, KGTFD3IRTAY PT -7 BED
BEHNFHEEBRI., TELEXETEZVWLED, AT Z20OFH
BP0 FTFEBORIMMNWLEOETFR2 Y 7 M7/ Vb
WITHE T 4 S Y ERATY S,

KFFODIXRTLAY P I -  BEOFHEEDL L DKTF O

65

BRARHWEZ, T TEARBLIANL I EZ2ERL TV DD,



66

VI7bh73/ VEEBRABFE— AV I EHEOLEEZ LMD,
COEBERIECBVWTCEFNERABTF 74/ v EDBHIETNB, o T,
ETCLVWERABFE XAV P E2BODMOEALZETF S, K&
FO3IREDAY FI - I/ BELBTBINEBETF 74/ VdH bW
V7 rFr7x/ VEMBEERT A LIRS, BAWF T T4
I VN IDEILEFTHAILEERICETEZ, BIb, RIC
MBEEERTCHEBATIN) Yy 7 ZA0BBHOLEEAE 74 5 X ¥
POEKRKZAY PIT -V BEISKFTFOIRTAY FT — 1
BCHIATVwLEEEZDLE, EHE 747 XY FEORET
RV IFHEALPLOKRKDTTFTORAMWEZFETLL., 220
BDHDHETHDL, 3, BRI RELCIOI ) 2WHRMBKKR
H b, EMEMRE 7YV THBORNB ENBM T KD FTHEL
Eh, MBRERZLTMHMRBENA MY vy 7 20BE BB L EHESE
THhHECLEIIRTOAY VT - BEEZRERTZLEEZDLR
TWwb,

BARI—-FT 43PV T b7/ VEMERBEST S, T4
bHLbZENOLEHOEFRONFWEND 2 IWHRER O S

\(\‘\

]

ZWE VTR T A/ VERBESD A VIEERT S5 EITED

7
EVWWIZHEEALA)) CLEZ2RVWVH LA, TP ERLDEF

Y%

B 7% QB DB

e
N

-5 4 a3 ERYVOELTRBILEROD



MBEOCTXTTHDL, AP KDSDFOEEEEEEZIZIBIT BV
T 7/ VR THALEREETALELIE., VT NT

vEa—-F 4 aVOBREFHNEELHMET SN

J4l

VT UV ERE

H L/’ 5

(v
3
<
A
e

ERRBEBRLHICEBEbDDLE B B,

4., T=WVFAPMYEY V2N THEIMBEESTEER

BIROLEZEL-> T, REBSALEFRADFORGYWHERER I
BUUAa—-7 43 EXRYVPOFEHFABMRIIONTO —DDT
RL2YWHEBE®/RDLIILENFNTELO0T, RAKCES L T3
BWNBAREZBELILDIWLOBRNL2HERZERT 52 & I°FF
ENDBEALH), EFHAFQBDOL) ZELHLVER OIR
BoOEF2EMNR, CEBEOLXEHREERAER.. S LI ZOHKE
PHRAT LD ORENAREUELZRRI TSI ETH -, b DB
HPABODODEBEPERINTE LI LEBZAMOBY TH 5,
ALAFIZCZITCa—FT4ayREFVOBOEFRmIZEDT WK
DAEBEBARBEHNTIHOOBFHMAELZHRIEBELAENS Z LI
Lazw, LPLESPERLALTOEEL2EZFERICANSL Z L
23 %,

67



=742 YRFFY VOFEAHLZRISKHELHEDDL
N, BAZANVF-REBIZBVWTCZOFNF IR0 HEME L B
Z2EEEBERERT.,. sz i, ETFTHRIFEQBDICBW
TOEZREBIEBEOIHREOHENZFE > TW D,

bLEADPLEEODBEELTHRAOYWENBLMAAICEVETZ 2%
b5, -7 43 YRRV VOFHTEYLERICEER O KHMHE
. £ THOa—-574 3 FLTY TN+ /) VOBRNERTFE
— AV POFAFIRTOBETEMIZOWTHBKEUEEZFE> T 5L
BB CTE 2, EZRBLCBVwWTEE2I-—T142 v E, EZ0DW
CbEXA2RBRVITELANBFE—AYIO—BLEMIIBL I A,
EHMBERELZ2R T, 3bBbAAZIODILI) 2EARNBFE— X ¥
D—HFEEMLPIRXRTOEICHTLI2AROGHELHE L Z & X
BHo2rThHAI),

BMROLICI-THEBBILLILIIZT, BOEFHICBITLIHR
PolBZRETRHRI-—FT 143V REY YOI GHRE LRI,
FEHEBMBET  2HLDLbIANT-FEOIT - VFAMNYRY V%
EBT 5, BEZRBICBUSIFEFLTRAMNLRTHRENIIHE L LI
MHEHERF TNV FAMN YR Y VOFHERLL TRBESIN S, D
I, VIMNT AV EHERBBT LI ELL o THWIZHE

Ry 22T -7 143 HFEFRNDFQBDNDEZKEI



HLbRAB, F—X=-TAvr¥as 4 rEHmErTEECT— L
FAPYARYYPERIL, ABROoETomEMB L 7V
THEOAMCIHE P MBEHEMBENATIY) v 7 Z0HHA
MEBHBHE 747X FPOEKXKZAY PIT -2 OF %2 EHT HO
THhhbH, T—NVFAXAPMNERYVOERICEBEZERANVF -2 4
BT, 73 e eRFREICBT 2 EE#MEBEK
Kz o 2w, BMMBEFTIHITLALLEII LT, T2b
LI VFAMYKRY VOERBIBHNELZXT T, EF 0K
BREBITHEERZLDLT S,

Bewr MBEsaekicBlIbA, TNV FY MRy Vv EM
ST KB TEEZEELRIRTA Yy b7 -2 E0 EDfE5nE
BOFLEET. BRODBOEFHRH T 77U - F2LOFEKTH
5, ThiEH#HWrEEAAZOD TSI TE 224K MM

r\“\.

ETEBEEY AT LT D
YEY VR R AR EABNETESEER T MNF O
%

Rawzdl#EitzECET, EXAWLEREZRLZL T

by e Td b, IT—WVFKARPD

Z ¢
2, ZAOBBZLPLOFETH L, COL) L REESEE
DHEOEFHWBEELZLTE, MrERzEAIE T v HM
Mz hFErEIR ST ILEITE R, O

69



70

£ % XM

(1) L. M. Ricciardi and H. Umezawa, Kybernetik 4,

44(1967).

(2) C. I. J. M. Stuart, Y. Takahashi and H.
Umezawa, J. Theor. Biol. 71, 605(1978).

(3) C. I. J. M. Stuart, Y. Takahashi and H.
Umezawa, Found. Phys. 9, 301(1979).

(4) H. Froehlich, Intern. J. Quantum Chem. 2,
641(1968).

(5) A. §S. Davydov, Phys. Scripta 20, 387(1979).

(6) AHEER - RIAFXT1YVYy P VvVOoOFHER  EFHRIFEA

DFE V] (#HEEIHE. 1 99 1)



