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TR OBEEE (330) @ A system of coupled oscillators called the Kuramoto model, which
describes synchronization phenomena, has been investigated. I have established a new
spectral theory of linear operators based on a Gelfand triplet, and it is applied to prove the
Kuramoto conjecture on a bifurcation structure of the Kuramoto model. It is revealed that a
synchronization occurs if the coupling strength is sufficiently large.

A IR E R
(REHAT - 1)
ELPERE 2 ] R & &t
201 0% 1,000, 000 300, 000 1, 300, 000
201 149 900, 000 2170, 000 1,170,000
201 24K 900, 000 270, 000 1,170, 000
FE
R
LG 2, 800, 000 840, 000 3, 640, 000
MR8 -
P o453 FL - fiE - B0E - B
F—U—F: %Rk
1. WFFERHAG S W OH 5 o7,

R ORI FHELIEET I LICL - TH
bILDREMBEDNFROMFRITISH EO
BAHOEETHDIN, WK, T0XH7eK
H B %5 O RT3 CIREETH - 7=
Rz, RIBIS %5tk 4 5 BNk S IRE)
TR THDHEATT VL, 1975 FIZHRF S
AVTLR, ARSI TVD N, TDHF
AT I ADOEITEKRE L THRMBRTH

WS DAL, EIRROTEAE 7L &
B LT B 2 I /B A3 e il b2 i e
AT PVEROZLIZER LTS, X<
HMOENTND L DI, BIBIEHEDARZ |
R, RO ARE AR O TR 7R R FE
ZRLibd 5. KR AT MRS ENEIZ
BEANTRIINLLZETH Y, AFHICA



R MABPFETHIEREIRZETHD. &
ZADNERK STHAE T Va2 L L TH
LNHMIBEIERZICOWTIE, & THARY
RVDSEED FICTFEL TWA T, FOXA
T AEBEE DAY MIVEAENSLIRE
THZLIIRETH T2,

2. WROEB

ABFFED BHNL, #fEA~NT ML ERFO LD
IRRRTEAEE DH LW A7 b VH R 2
L, ThzIEHAT2Z LT, 1EkITfirn
T o 7= KA HE 5% O 7S %
FHARDZLETHD.

W, MEERFZOANT MU, C ki
ALY AR NORREES L L TER
XNAHMN, Gelfand D3 OfHEZEAL TL Y
Ny N % B DRIEAARZER X 2> 5 E O X%t
ZEH X ~OERFE LR ZET L, LY ARy
k23 o0 A XY N LA B2 TR
BEGE AlREIC 72 0, —fRICZIZEHEZR Riemann
ZHH 9%, £ 2T, Riemann 4% 7
L7 EDULY ARy DR R SES—
WAL AT bV & A,

— AL AT NviE, EBDO AT R L TE
UL bW, FEHZRICOWTOEEREFRZ
STEY, ZnEHWD Z & TIERITR A2
Mol BRBEWRZ DI LB TE B,

I TIX, ZNEEATT VOO Ik H
IS L, 1985 AFELURARMER T & - T2 A
FTHRERRTHZEZANETD.

3. WFgEo ik

AW TIE, FTHWAET L, BXOZhn
SR ONDBIERZEEZMIE LTz, T DRK%IC
BARET VIZR L TELNERE — L
T5ZET, EROBIBAERFZOHIEEIT-
7.

L0 BRI, IRV T, A
ETIVO SR BT 5 AR T AR & R
HZEEBRELE., 2001, BMAETT
Ay s N A E e 2 = N S o
EDRICHFREMATE D Z L E2RT.
t L Z ORERINC L > THEZRDNARKITTDO
RIBEICIR A ST, AT T L D43k
ERHAONERY, A TEDHRIND
LEZOND. BAET K LTI
FEICKDIATHIEN S B DT, *
NHDORER LR LEDERNLIEEIILT

Sz, 2EHUBICBW TR XL Y — %Ay -
TSR 72 BERR YK T /17 R LT, AT
TR LT 1298 % — b+ 5 2 &
\ZE D, R IC ) FRITKTT D oy I Bl
DOIEMEEMNTTHZ 2B LEZ

4. WFERER

(1) JEHLE, RLEELRESRS 2 THD
HAET LR L, Gelfand ® 3 DfLIZIHES
W HT LWAR Y ROVERER 233 ] AT REC b
LT EERLIC.

Wk, BARETNANOLELNDHIPIERRIX
el EI#EgE AT NV RO, D4y
A% S A TR D Z L IXREECTH 7208, — i
LS NTo B T OEA DD L EME L 53
2T/ L TWAZEER L. T72bb,
Gelfand ® 3 DHZEAL T, LY LR
k% & 2 BIEALFEZE[H] X 23 B 2 DB k22 [H]
X ~DEAFEHAET L, LY AU b
DAREHN b oo ALY R LAz TR
FERTREIC 72 0, & OfRNTHERE ) Riemann [
FICEAME S TR D —— AL E A -
O L AR L. BT, —R{bEAE
NIEHHIC B D & X X FE R IR BB A3 T 22
EERD., EHIT, ROMAEMELREL L
T &, —RIEER MR R E £7-8, 2
DL EHDHBBEEZEM A REKITO D
SIRENTFETHZ LTz,
ZOFLEERIK EONFEREFHARD LT,
REFUTE T & o 7o JERHREE D> & R HDIR
RE~DOMIBICBET 2 BATHEZ T
fifR U7z,

AT T VIZREIMBL G 2 B3 5 R0
720, TOEEHRONILEZ i3S E
DOELENOIRD THETH S, F-Him Lo
BLED G, HRF DL ORFFEEBHIZE L
THRY, RFREETH DA THEE MR L
T EIRERA T ERHD.

(2)  EARET NVORNTICHW T FiEZE— i
L, —EROERBICRTI2H LRSS |
IVEER A RS LTz,

& 2 AT D St 2 T 7o TR AE I BTt
L, Gelfand ® 3 D#IZFESNT, —R(bLE
NICEWTOBEAME, EABEEE, BEAHEO
REAEGEE, BEAXT ML, FIRAS
~v, BERZEMA~OHEEME, LYy Ay



b TERFEDO R &, kDo A~7 ML
W AR B A R L. FRlca X b
Vﬁﬁﬁ?% XA L, FRETIZELN
TV E K& — b L7,
ZORITEAIRE TR E LD
FRASLT I A~pdE# 25l 4577
7R e &, B2 A2y R &
PERNE L, 1RO FIETIIMACTE nno Tz
%bi&%%%%Em>”¢é’kaG%ék
Hbivd. R, BEOEK COBAMHENT
EL&V%QT%,*hMIﬁﬁﬁ%@ﬁﬁ
E@E LT HZ EBHL N ’7‘@07‘:7”:
RO EMEFRNARESATELZZ &I
5.
£, ZOMERIIRKISIEBCRROHERE L 2 L
T =R Y, £ oEER A
AR TH DT, SR —BOEELIL
RAnHfsns.

5. ERFEERE
(WFgeARFE . W o 3 R OB T E 1
1X TR

UdEssamsc) GGt 3 1)

D H.Chiba,
"Continuous limit of the moments
system for the globally coupled phase
oscillators",
Discret. Contin. Dyn. S.-A, Vol.33,
pp.1891-1903.(2013).
DOI:abs/0911.4993

®@ H.Chiba, I.Nishikawa,

"Center manifold reduction for a large
population of globally coupled phase
oscillators",

Chaos, 21, 043103 (2011).
DOI:
http://dx.doi.org/10.1063/1.3647317

@ H.Chiba,
"Linear stability of the incoherent
solution and the transition formula for
the Kuramoto-Daido model",
RIMS Kokyuroku Bessatsu, B21
(2010).
DOI:abs/1003.5024

(P& Gt 9 1)

O FEERA,
Gelfand @ 3 S#l&E HW-IBIERAFE
DAY MV &, Z O A IRE 1%
DEAF I 7 A~DIGH,
HAR 2, 201343 H 21 H, FECKS.

@ TIESRA,
A spectral theory of linear operators
on a Gelfand triplet and its

application to the Kuramoto model.
oy AR OMA RIS, 2012 4F 12 A
15 H, HFHEBKE

@ THEMRA,
— AL AT NVEGG & OFERIEE) 1
RDOEAFI T A ~OJ.
e dbE S, 2012412 A 6 H,
AbiE K

@ H.Chiba,

A spectral theory of linear operators
on Gelfand triplets and its
applications to infinite dimensional
dynamical systems,

Dynamical Systems: 100 years after
Poincare, 2012 4~ 9 H 6 H, Gijon,
Spain.

® H.Chiba,
A spectral theory of linear operators
on Gelfand triplets and its
applications,
2012 NCTS Workshop on Dynamical
Systems, 2012 4= 5 H 16 H, National
Center of Theoretical Sciences , BE

® H.Chiba,
Synchronization —A bifurcation theory
of infinite dimensional dynamical

systems— ,
GCOE  International  Symposium on
Weaving Science Web beyond

Particle-Matter Hierarchy, 2012 4F 2
H 20 H, FAEKRF

@ H.Chiba,
A spectral theory of linear operators
on Gelfand triplets,
Emerging Topics on Differential
Equations and their Applications, 2011

412 H 5 A, Nankai Univ., K.



H. Chiba,
A spectral theory on Gelfand triplets,
Workshop on Nonlinear Partial
Differential Equations, 2011411 H 4
H. Normal Univ. V.

©® H.Chiba,
Bifurcation theory of the
infinite—dimensional Kuramoto model,
Symmetry Plus Integrability 2010,
2010 £ 6 A 13 H, South Padre Island,

Texas

(XF) GF 0 )

(PEZETY PEHE)
Ok Gt 0 )

Py i
LR
MR
FHSE -
g
HFEFH H -
ENA DR -

OBARIL Gt 0 )

Py
LR
MR
FHYE -

Hg .
BASFEA A
ENS DR -

(£ Dfth)

6. WFFERHAK

() IrgefEH

FE #&AN (CHIBA HAYATO)

AMKE IR IT+T7 A VFRAMYH
AT - B

MEEHES: 70571793

(2) WFFE45 4

(3) HHETTEA



