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T B PRI TE PR (1 A R R R 4 TR & I 4% o F 50 T RS AL 1) S b LA P R R AESR. (it
—RRANT). TZAEH T Watanabe/Strogatz (WS) ansatz, VAREAERAR R IE %88 & IR 2% 25 O 44 BR
T 5 WS ansatz 123/ O ST FEESS, FRATE R IN T Eh 5 Ao ASE 7Yy maf P A0 R fid i N X5 500 Bk
B TCHELEAR IR . BATERTTT T — LSRRI . RATHISS RS, A X AR & (A [ #2251
KB FIE AT R NI F IR A%

Keywords: Theta neurons * Watanabe/Strogatz ansatz + Bifurcation

Abbreviations
WS Watanabe/Strogatz
SNIC saddle-node on invariant circle
ODE ordinary differential equation
QIF quadratic integrate and fire
OA Ott/Antonsen
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2 [BEES i INSTANTANEOUS SYNAPSES]  #57i0T

1 5|5 [INTRODUCTION]

T AT AR, VR 2 RS R RR 22 T K 2% B R A0 e R B I EUE R [1 4] FERA AR T4
LU RERVEAI AR EIE 0L, ANTAT R R W B IE R 30 x4 JATIERTRE (FRR, N T 1
BRI PR TR AR E ) o — MR, 3K M BEXTRR IR X 28 R 5| 124 2 e AP, BEa 2 — k[
A, HA A OB G A R R FEAVERE, (RENZmAMEE . HARRT BRI 5] TR ERPIRES, Hrh— Lz
TR TN, B R, Hrh ARG & o AT Je, T A D — A EE AR R (5, 6],
BT RGEFRIE, XM RS SIEHER (7, 8.

e BT — R LR A0, BN M2 RO — A B RS L e TR, ST, XMCRAS HIAR
SEVERR T S B 4808 11 M Bt . fEASCH, BAMER 55— M Am 4, Bl Watanabe/Strogatz
(WS) EHE (9, 10], &M T FAHCLIRG ds 45t A & M4 . N T AEZE BE M, IR & H0E I b A
AL AR BB — KUK . Theta #1270 (11, 12] B2 IXFE— MERR G &5 .

MR S8 5 IR s X 241 T L — MRS AR AL IR 4 B R 25 2 AR T LN [7, 13, 14]0 51X LEHEFANF]
2, 0 AT R K— MM AR, Z#E3A EE (SNIC) 70 XHIEFIER, KRR a4 0
TPy IR T0, BAED XS HCE AR R RSB KRR X SBa o T 18 (15, 16], BIAE
DT R AR B AR -

DR ) —LeAE 5 WS & BERAIE FAH 7] (1 40 4 b S AR AL IR & 4 W 2% 1) 3 027, (B8 R A IR 5
B2 Kuramoto[17,18] 8¢ Kuramoto Sakaguchi 8% [19-21], X Josephson &% [22, 23], FATH; LAIX £e2E
EER, AHFRIRATTAT AN, X IRN AT 0 & TT,

AR o A5 2 ik, JRATE R T & o2 8] (BRI SR flfL s, 7255 3 i, JATHEIE TR
RfALsE, HrEiR R TR AEH . 55 4 50 7 A DRI AR SR BB R M 2 T, e AT R 2 ] LA 28
T2 2 WHITIEBAT oM. JRATAESE 5 T4

2 WBERSEf [Instantaneous Synapses]

FEARTTH, AT FE B St 13 S0, RIFRZ e 2 il AN CAHIR I TE 20, BT 5 Z MHIERIAH 2 e 24
HPIRZS

2.1 FHENHES

BRBIRATH —N i N(3 < N) MARMRE TTA S, FrA 2 7o #0E I B RANERE K. )
JI¥HEIR A [24-27] o
k

E:1—cos9k+(1+cos«9k)(n+f<al) (1)

N

(1 —cosb;) (2)
j=1
kORI (AT ORI E), o RPTA ML TR A BT, A (2) PR j BIERORS j M2 Tt
LR A H BBk R e, B 05 3803 7o BREL (1 — cos0)? RAEZRH, FRAE 0 =0, B FHE S TE UnT LAl

_ L
N
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NARVIEER, B RKR AT DOEE N (2) M ORI S HENAE 0 = m I, NIRRT . R, BT
Kb ERE B SMEN, EX-THEM (2) PO N PR 1, PR FEORE N R LR

TATATDIAE (1) HE
dby

= = w+Im [He ], (3)
Hbw=n+rl+1, H=in+rl—1). HEE, w2%H H REH. WS EH [9,28] 5, FE—DEHR
. <9k(t) _ <I>(t)> 1o, (w - ‘P<t>> . k=12....N, (4)

2 1+ p(t) 2

il (1)-(2) MILVPFAEMERTTE (0r), LN EE ({¢n},k=1,2,...,N) FI=NEE (p, @ M0 ) 15, H
HHX B4R 2 2 ODEs

dp _ 1-—p? —io
a = B Re [He ] y (5)
e 1+p° —i®
=Y + % Im [He "], (6)
v 1- P —i®

B, BEAR O TaEIRIa &) (1) (2) KILFA AT RIRR H 0, 1 N ERR M 4E N 4EHH=30H, =
ZRRLPR EAEBREIFE— AN AR oy @ R U I =4ERTE o XANRTE RIS PR BT A (¢} BIME.

A N AR {6, N EE () MEANEEp, &MU, Kk, BATFEERE =NLAREME, DMEE {6,)
A {pg, p, @, U} ZIAH —ANME—IIK R, UREWIRZA, Flln. —FiI7iE2EE p0) = ®(0) = ¥(0) =0,
ZFE {¢r} = 0x(0)o SRJEH p(0) = ®(0) = ¥(0) = 0 BEE (5)-(7), H p(t), @(t) F1 W(¢t) MfEkER {0:(0)}
B (4), XH, ZREMZ p0), @(0) A W(0). 7—HEHMHHKLHRE [28]

N N
> et =0; Re Zewk] =0 (8)
k=1 k=1

FRER] N VIGHE 0,(0), JEH AT LAME—HbETE p(0) ®(0). W(0) A1 {vn} HIME, 1 (4) A1 (8) #BAKAL [9]. 7
WE REOT LM n B S HEARRS R T E. ZHER T e R, MRS EE R A
R PIRES s SR, FRATTRT LLid I 8 B i — S B AR G A 2 e AT R B AR e 2 RUP HIRES . BRAES A
Ui, AV ().

NI (5)-(7), BATHERBAARERNEE {} KEx I(H H A H). BIE [28)

N N
[=3/2- jvz_j (% +e%) + 7 > [(€%)* + ()’ ()
=3/2— (27 +27) + (P + 272) /4, (10)
ML RS EILYE, 2 = pe'?,
o 1 1+ o] 2zeitnte—v) 1 N g eittnt) -
N & 1+ zeltnte=v) Np &= 1+ peitoe=v)

il

§ :ii Lt |2 22 emoN® 1 L pg el N 12
2 N &\ 1+ zeinro=0) Np? e \ 14 peiton=) ) -
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FATE X N
1 .
— g
C, = N ,}:1 2 (13)

HES Cy=1, FHM (8), Cy =00 B [1+ peie=0] " [FFIREIF, RATTLNSE— 0T

vy=1+(1-1/p% ZC” (=pe™)" (14)
n=2
XF by =2k /N FFFERTEDL, BIZEIEE o, Cn =0, BRIE N & N M55, 4e%F 1 k. W (14) 2—1
JIRGIEE s
(1= 1/p%) (—pe~™)

=1+ 15
7 1— (_pe—w)N (15)
(R, 18 [17,21] hag it RIA R HRE).
—BAEOLT,
S . 2~ e~ %
Yo = Z(n +1) (—peﬂ ) [Cn + Cny1+ —5 Cn+2] (16)
n=0
For evenly-spaced v,
S L NE e 2e~ ¥ i NE-1 e e~ 2 g\ Nk—2
Yo=Y (Nk+1) (—pe ™)+ Nk (—pe ™) ) (Nk—1)—— (—pe™™) (17)
k=0 k=1 P k=1 P
- i Nk e i Nk 2N o Nk N LiNE 1 _iw\ NE
=N k(=pe™) T (pe ™) T2 ki (mpen ) T D k(o) T =2y (e ™)
k=1 k=0 i P Pi=
(18)
1—1/0% (- e\ N 1—1/02) (- —u\N
_q Ao (pe™) A1) (pe™) (19)

1- (_Pe_iW)N [1 - (—,oe*i‘l’)N}2

T oy W], W p=1, WA y=v =1 MR p < 1 A {¢} ZHXFAME, WL N — oo B,
BATER v = 1 M vy — 1. EXRBERT, W=y =1), IZHE5 ¥ LK, (5) M (6) 5 (7) W, shh
SRR R T YE

M N = oo B, Xt (1)-(2) BIBII%H R — Pk &8 5 3CRE 0s,p(0,t) BIMEER %S B AL i v 7
T2 [26]. RJE, BATATLAMEH Ott/Antonsen (OA) EH [29,30], B AL T FE RIS AR i1 NI S 31
2= int2™p(0,t)e?dl I —R AT

dz

EE::un+k1x1+zf/2—iu.—zﬁ/2:iwz+<H/2—1?£/2 (20)

Hrw M HFE, T=3/2—(2+2)+ (22 +22) /4. ¥ 2 = pe'® AN (20), FHHCSEHAREE, AT LS
F (5) M (6). KL, OA EIXNT WS EHE)— MR 2 N = oo MEH {y),} BIXHIPAGLE [0, 27] 28]
Bfo THVERL, IR OA EHAH T p(0,t) FHMALRRIE Es) %, (AR EcRMEEK, REA
WG, B A s ARl (200 SR, LAUH WS R [17,28] KR .
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2.2 Infinite N, Equally-Spaced Constants

BAIIAEEFE N = 0o, BN o BIENL. KBLRAVBEBITZ (20) IR, 5k
dz

— =1

i (m+rl+1)z+iln+rsl —1) (14 2%) /2,

(21)

Horp

I=3/2—(242)+ (2 +7°) /4
R (21)-(22) £ (2,t) = (2 —t) TR, RICESAR_F A RIS SO AT 8] (S8 . X0 AT RER) B 52
EON-AN

A
52

(22)

2.2.1 Excitatory Coupling
HRHERE =1, BEAE (5) FXE dp/dt =0, HEIE H ZEEH, RATKI (21 - (22) FIFFEE

Ko (1) p=1 BMESA (i) & =0 FIEE R M (6) H, AL p =1 B E s 2
0=w+Im[He "] =n+rl+1+(n+rl—1)cos®, (23)
Hrp
I =3/2—2cos® + cos(29)/2. (24)

SKEERANE 1(a) FR. YERL, KSR LLA B (1)-(2) IR, A TARIMZTE, p— 1 %M T-28,
WHTA 00 #AET @, —AMFRIZAESER (2) B5 (24).

Fig. 1 (a): Fixed points

of (21)—(22) with p = 1. Solid: 2F oy
stable. dashed: unstable. x““x\\
(b): Fixed points of (21)—~(22) 1 ™,
with @ = 0. Dash-dotted: focus. )
dashed: saddle. k =1 =0 =
-1
i, —
4 0
A (i) BA @ =0 A 2 =p. M (6) FlH, elilme
_ 1+ p? _ 1+ p?
0=w+ % ImH]=n+krl+1+ o (n+rwl—1), (25)

Hp I =3/2—2p+ p?/2, X (HTWEIRRIRFIN -1 < p < 1) WK 1(b) Frax. = » N (n NHE)

0.5

-0.5
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T RS [31] KAEE. XA RN TR, ERXMURE T, P sha oG8 mmAFE L, EEr
6] B e 2 TR RS AR A, IXFE, R 2 IXFEI TR 2 W 4 [9,32,33] HVER, K 1(a) P 5 & 1(b)
RERRAE (n,2) = (0,1) AERAREHE .

n = 0.5 W PIARANE E SRR 2(A) Prm. BATER], W TRESHUE, WIRFITE LGN TRE
{2 ASh A (BRI, 2 (R EAIN T8 AN Bl R 1 [F) 1 PUE B A Y X)) S A SR 1) A I BIE
BZ o XF 0 >0, MR TRIASRRER, A (p < 1) 78 VELMHPPUER (LA 2(b)), XH
T RGN AT,

Fig. 2 (a) Solutions
of (21)~(22) in the z plane, with it
arrows showing the direction of
increasing time. Fixed points are
shown with solid squares 05T
(p=1) and triangles (¢ =0).
n = —0.5,« = 1. (b) Solutions

0 o
forn=05k=1
05T
At -
1 0.5 0 0.5 1
(b)

1
0.5
0
0.5
-1

2.2.2 Inhibitory Coupling

MAEFHE k=05, SNEME R, FEASIA p=1, 01 (23)(24) &t WK 3(a) Frax. n > 00, &

e (VEE, X amdsl, B« KHOTG B 3(a) Frniit ol e MR s, RAZ M REASIA. KR
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BT (2) K SEEEATER, kA AR, B RUETEIX IR T .

Fig. 3 (a): Fixed points (a) (b)
of (21)—(22) with p = 1. Solid: 2 IR S !
stable, dashed: unstable. T |
(b): Focus fixed point 1 AN 'I,
of (21)~(22) with & = 0. N
k=-05 20 = |
/ 0
1
pl—"" 05 —
15 1 0.5 0 0 5 10

n n

g bprid, (21)(22) WEh %At T H AT VR AR B, X AT BE T BOE SR 10 AR E LB A
o

2.3 BR N, FEEEH

BAIRAEFEAR N (HEAEE {v.) L. FHEREE (5)-(7), Hb 1@k v f oy KT .
HARIRAVE XN RGAEH I (p, @, U, t) FHITTHEBG RN (p, P, -0, —t). EXNBHATH=H) 2y Al 27,
F 22, B HIEHEY) . IXfHAR T(LAR w Al H) fREEAAE. 0(E H 2Z2ER, BAVEBIXABEAE (5)-(7) fREF
A, BB, .

2.3.1 Fixed Points

KM (1) p =1 MABRFRFEAFAE, MOLT N, BUNREEMRIRTTRA v = v, = 1. © MMEEE KM (23)-(24)
3. SR, XA A AU PIERME, FA dV/dt = 0. KT (i) A N = co ELEMIEE R, WEE
2.2.1 TR, EATRAEER—BAEE dV/dt. Bk, S TAREK N, AR EA LR A %
EHEL, p M@ KIRBEIREAE Noo BT E. A7 HMX—5i, BB p B— M. Ba vy My HHN
MRG AW, BN U &0 7 — Mg A Bt I, o M HfE v MEASNEE N BRG, p M o 2
Uho DIk, XFFIERR N AFFERSER (i) Ashmxt TAR N o mBUSHEREUE, Hh p M1 o £ U ffg—
RTERIEEHA] N k. B 4 PEIRT N =4 B%7, Hh @ N 7 b2 —n.

KA WIUE R IRIE LR B 2B T%; 2 WK 5. BIEE N 7EWEE B — D EEL, 4 A v, RIS
AR RIEFEN . Bk, FRATRTLL, i, kS 1(b) BT s 1 ESSH N KR 4R
W 6 fras, HPEATEER 7B N ARIEEE. AR, MihirG e, B N ARE R BRI,

MNTRAG (1)(2), B 4 FrosFEPUER BT Floquet e fEFH N 1 1 MHIE, R4
HALARE . HrP A SRBORE SIS, XN T 2 Froniiess, MR N -2 MET 1.



2 [ 5k INSTANTANEOUS SYNAPSES] 45— 2.3 HIR N, SFHFHA
01026 (a) x10°  (b) (c)
fy ! M f 5 [\ f f \
| I| \ il I | I | il 2
0.1027 ", |' '|| lu' | ||' III '|| ," \
AN || | [ | N
= bVl Lo 0
-0.1028 | | | | | |
| | | | || I |
VoL | | Ry
\ 1 | { L \
010291 | ) sV 2
0 1 2 0 0 1

Fig. 4 The periodic orbit corresponding to the focus fixed point in Fig. 1(b). x =1, =-02, N =4

Fig. 5 max(p) — min(p) over
one period for the type of
periodic orbit shown in Fig. 4,
as a function of N (circles). The
dashed straight line is the best fit
to the data. k =1,y =—0.2

Fig. 6 Location of the
saddle-node bifurcation shown
in Fig. 1(b) as a function of N
(solid curve). The circles show
interpolated values at integer N.
k=1

amplitude
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= -0.69F

-0.695 |
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2.3.2 Other Orbits

FIEFAETLIR- N LT R B RIELSER, 2 K =1 M 580 ER (WL 2(b)). XEEHIELLT-Z
—HIEGRHE IPE . b — e R 7 PEIR, H o=@ — U HIINE 2r FUREEOY, FRATEE 2 .

Fig. 7 Values of z on the 1
Poincaré section

o (mod 2r) =0, de/dt = 0. 11

different initial conditions were

used, and each orbit is shown

with a different colour.

k=1n=05N=4

0.5}

BEEE k= —0.5 IITE. ZMELTRSISUFEERELZ. B8 HERT 4 n=06 K%IT. X
TIRLEAIR KA, BT AR AR, xS AR, PUBRIF R IR (12 03 R FE A,
RIR) o OME A HFR AT AR S AT R AR [34] HOLWE D], WL E KL BN R[5,
WA WS ansatz[22] 4T THTTL. XDRGMEMRERZ, BE o 0N, ShEZREEA M. AT
BT A LU R R

Fig. 8 Values of z on the 1
Poincaré section

o (mod 27) =0, da/dr = 0.
Transients of duration 4000
were discarded. 15 different ;'
initial conditions were used, and N '
each orbit is shown with a o
different colour. FIREA
k=—05N=4,n=06 05 , i

0.5
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2.4 Finite N, Non-Uniform 1

PAEZ FE AR S TR B I 2 by o FRATTEAE (28], HFIXLAE TN 2RI A, B[RRI BN g, Horp
0<q<1R—NSH. & N NMEE, BATE = (1 —q¢)7/2—qr/N +2mqk/N, T k=1,2,...,N/2,
Ypr = (3—q)m/2—qn/N +2mqk/N, 3T k=N/2+1,2,...,No 5T q=1, XR—NI20%, M4 q—0
i, oA TR /2. Wi 9 iR, B 1(b) Fﬁﬂ@ﬁﬁ*ﬁﬁ%%’ﬁﬁ@& q ¥%8. 16 k < 0 HTE LN B0

WP RN EFAFEREN 715, W 10 Fiw. X BIA1E B AMERE S AT ARG, W 8 .

Fig. 9 Location of the -0.85
saddle-node bifurcation shown |7 N=4 RS
in Fig. 1(b) as a function of ¢ 0.7f N-10 T :
for N=4,10.x =1
-0.75} P
= S
08} /
Vil
/
085§
0.9 : : : :
0.2 0.4 0.6 0.8 1

2.5 Summary

B2, MK BT TR R AL, ETETTRN N BSI0AAN  TEOLR, TR EIESE I T
HudgE O TIRE) n > 0 FXTHLE § <0, R £ > 0. KRHT (21)-(22) FIAEHEIGRTR. W THR
N, Ferp— BB BTE SO HE I, — SERTUR AR AT o H R A S B R 2 R IR AT o XA 14 [0 2% AT LA
BNAH P BACIRIE: BER L {o} ZEER, BURTSH, tn]REA HES: 1 i PR E (1 4 J 1k i
WTEPUES R IEHEAFK WS 228 p, @ Al o FIFIIAFAT AT LR FEXSPIE . H U, BRI [ 5E 1) WS 42
EMRIIRAE, WA VE 2 IS HE R AW DOEE SR {yr ) TR E]

THER, WERARGRUAEEN G X AR S A2 88 N RN ), BARMEXT T po @ M @ [HEE
PR, oA N G IS BE I HH ) B o BI04 G TREER N) B SFEAREARMSSR, B
XA T AE R GG RS B 55— RG] F b

3 KfMENSI1E [Synaptic Dynamics]

FATIUAEE RN — LER Mk Ab B, TXHR = TRE R R AN, DR AT A RER . R, 3RATH

dl

R | 26
T U (26)

=

| X
Z (1 —cosb;) (27)
]:1
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IR 1 5
e RO o
sty RCL

g

Fig. 10 Values of z on the Poincaré section o (mod 2r) = 0, da/dr = 0. ¢ increases left to right, then
top to bottom, in steps of 1/12 starting at ¢ = 1/12 (top left). For each plot, 11 different initial conditions
were used, and each orbit is shown with a different colour. « = —0.5,n =0.6, N =4



3 Ffhzh /1% [SYNAPTIC DYNAMICS] F+HI 3.1 Infinite N, Equally Spaced Constants

T TCAAR R (5)-(7) ik, (E8n T
7’% =3/2— (v +29) + (P2 + 2°%) /4 — I, (28)

H 2,y #1 /2 5% 2.1 i —F¢,

3.1 Infinite N, Equally Spaced Constants

EHEO, 5 2.1, RAIIESR
dz

E:i(n+nl+1)z+i(n+ml—1)(1—1—22)/2 (29)
F =3/ Gy (4 2) AT (30)

X TR RS (21)(22) KIASEAARE, EHAP—SITRENRETERE T2 B 1(a) Bk (i) 1)

SEMITT . B2 AP TR T s B IR R SEAR B RR s RS — NN E A B (7 < 0 W
FaXIEAR) . BRSNS, (29)(30) Eax T AT MAVE B RS MR X R 8Rs), 341
ARERE LIRS, X TN ERE, A TH RS B S RIPREZ R A M TI1ERs), HAITER
XEFEIERS S RO, B 3(a) Foni (1) BUREE /3R T 0 — D IURHIEE (CSXE RS — ). &
3(b) AR U R BT — M RSE T AT S ANRRSE 7 170 FE2R 2.2.2 TR BN 1 > 0 (IS
BPUBDER p =1 B — A€ AIIHUE TR W 11 Fros, RAPUERBREEE R nm W,

Fig. 11 Frequency of the stable 0.3
periodic orbit of (29)—(30). - _f
t=1,k=-05 :%’{).2- o
o1} 1"
LL /
0 . .
0 0.2 0.4 0.6 0.8 1

n

3.2 Finite N, Equally Spaced Constants

TEUNFE BRI, FEAR ST RILIBRE, p = 1 EASZZ M. 81T, ST k=1, FET >0
N = oo e EE SR /MEE IR, W 2.3.1 e, IEWER 5 HEIFBEE, XEIRG
FIR/NBEE N 2R EER. 5% 2.3.1 iR i o omE— X e, XAMICIRME i ) 39T 1 e 2 A e 1,
M 2.3.1 iR IG LR IR E I .

3.3 Finite N, Unequally Spaced Constants

R, FAHZMEEE 2.4 THINES B o, TR ¢ MFEET k=1, n=1, 7 =1 HiEM
WIBIER) p FIIRIEHIRZM . 2R ERER 12 . W T q=1, RANZATES], BEE N B, R MIRIESR



4 OTHER SIMILAR MODELS o ANl 3.4 R4k

B 2% . SR, KT g 1, IRIEESEAMRA, HHEE N MG —MRRE. 2 q 8 0K, JRiEE
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o o 13 ANIREIIRNNT 1o X =AM (29)-(30) HIRFFRASE E s AR A G,

4 Other Similar Models

FEARTTH, FATHE LAY, JF5 B AR R R T A DL

4.1 Gap Junction Coupling

FEXH, JATHE— DXt 2 RBEREMA SR 0 fiZ2IcM % . Laing[25] F— 20— 07
HAHZE T [35] MIAEOTIERET, 1 IV AN (A 18] B e R 5 FR A 22 O AL R P 48 TR oR

do;

= =1—cosf; —gsinb; + (1 +cosb;) (I +gQ) (31)
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Hr 0 <e< 1. JATATRME (31) HH
% =w+Im [He "], (33)

Hfw=14+T+9Q, H=g+il+gQ—1. Kk, (31) FIEATLAH =4 ODEs(5)-(7) LA ik w 1 H (1)
SE URAIR . FEH Laing[25] HI4EH, ATE I
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m=1

Hr 2 = €', “c.c.” Ronal— W ILHIEE
Z' (T’erl _ T.m71>
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Fig. 13 (a): Fixed point of (37) i (@) . (b)
with p #£ 1. (b): Fixed points -
of (37) with p = 1. Solid: sink; 1 1 ~~¥
dashed: source; dash-dotted: . '\ 05 M"“u.u
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4.2 Conductance Dynamics
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4.3 Winfree Model
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Cﬁfg :Q+57QJ(\‘[91') ;P(ej) (44)
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RS HR N . AT FX — 1, FFEM 0,(0) = 2tan™" (Vi (0)) HIAEHE (4D XFT KM N, 3% ATl Reik
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Fig. 15 (a): Mean voltage V and firing rate r, extracted from simulations of the network (52). The three
different curves correspond to three different choices of @ and p in (61). (b): Results of a single simulation
in which Vi (0) were randomly chosen from a unit normal distribution. Simulations are of duration 100
time units. Parameters: fp = 0.2, J = 0.1, N = 1000
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BAIEE T A ) IE 2R G 3R 88, X T IX SR 4%, WS 22 [9] LL=A> ODE (5) (7) [Nt T 1E#
IR, [FIR SR EH (e X2 —FEAELL, BT AFRATROZ IR R R BTHRG 28 G Ol X T TER 2 kR —
IR 37 a5 » A TRT LA 18 SCICAH o7 M 25 5 P2 Vi AR PR EE 2R 1 T A% (9, 26, 29] o Ffif 77 35083 Ott/Antonsen (OA)
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