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Another viewpoint that connects the destabilization of fixed points with
the disappearance of KAM curves orders the marginally stable fixed points
in a fractal diagram (Schmidt and Bialek, 1981). The basic idea is to order
the fixed points by rotation number a, with the first two orders given by

Fre % s Bt (4.4.13)

e
respéctively, where the 7 and m values are the positive integers. For m large

the fixed points approach the island separatrix of the associated n, while for
m=1, ay = a, of the neighboring island chains. For the first three such

nEd/m’

“orderings, the value of X at which the fixed points become unstable is

plotted, for the standard mapping, in Fig. 4.10. Excluding the main island
(n=1), the values of X for which the n =2, 3, 4,... fixed points (open

' circles) become unstable are seen to fall on a smooth curve of descending

values of X. (The curve is Symmetric about a = 0.5, with the other half not
shown.) Between each pair of n values, the values of X for which the

2.0 ﬁ4
1.5 a |
.’
* 1 L /N A I/\
e a LA FRAR T [\ \ 3
Y \

0.5 °°4
0.0

0. 0.1 0.2 0.3 0.4 0.5

r: a

of critical X at which families of fixed points bifurcate repeats itself on finer and
finer scales (after Schmidt and Bialek, 1981).
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(actually Aﬁv?m:..ﬁuwano 7' 1s the total motion 0 ) ? 4 6 loat
time). + le
Another possible explanation is in that th_ﬂ..amoou
tion 3), and the last invariant curve has G.A tg 1e.ee,
is shifted toward the half-integer resonance. Extending
Greene's hypothesis (Section 4) we conjecture that [ |M ,
values at the chaos-chaos transition, particularly, @‘
for the standard map, are the so called Markov numbers
(see, e.8s, wcu.mw:. Those form denumerable set of ir-
rationals _\:5 with nonrandom sequence of elements
m, = 1;2. These and only these numbers have minimal
asymptotic detunings %akvhkhakuuluxuu 7 with some in- i
tegers M , which are all different from each other
(see eq. (3.5)).

Another important question is whether the statistical
properties are completely determining by the boundary ro- 8
tation number Tn as is the critical structure (Fig.4)?
It is also not clear thus far. In Fig. 6 the recurrences
in model (1.1) are showmn for [Iy= [ (mod 1). The expo- t
nent P 2 1.4 has a usual value (lower curve, Ret.28), ,
However, the recurrences in some chaotic layer at the & w4
other side of the same critical curve [y appeared to

be anomalous with \u 2 lele § mv

6. Possible Mechaniams of Statistical Anomalies

The simplest quantitative conjecture for the trajec- Pi ,
8+ 6. The same as i .
tory "aticking" near a chaos border is in that the tran- A =3.1819316; I, b“u.n mﬁu—o%pnoﬁﬂ.weﬂ.ﬂ map (1.1):
° b lgmig e e Jlower curve, shifted

sition time (2] ) from one scale to the next is of the b [4
j y A lo il urr
order of a characteristio time for a given scale (%,): Gikatts HW%WH . ~Ud .»vunde”o M“M mmwbom“ in the main
’ o#e o "+ The upper ocurve

is the recurrences in some chaotic layer at the other
side of the same critical curve.

e B (6.1)

n
As .WJ rapidly drops with h (€ m:..m\h ) the total

sticking time 2~ 7, . On the other hand, the measure

Cheribou, Skepebpe.
T —
K.. (198 v, (78%)




@ Ef'/é/:‘d? relation anod
O e efrio 07{ f/?:/ wi corre M'm«.
7’Z¢4. kyf;‘&u '

Y :
S = =BT ey

- fa
,T 'Zf T /l/é i LTS - 2/ LO/&)
measwuire £ o
; €r f‘-ﬁ/;cz'?f/ elativ
0/ S)LGG/“’:/ P‘ff(i‘;'#'zﬁlf'; C[z') = Mr?uh /‘. ob\h’
reléom. :

|7z p-t =095 {|

+
:D"’ /(’ﬁ//i‘ = 2‘2—/3 - éo.s’

L5

a Xy ommefove ¢
( x, D i z %%MS!QH

("71 Crt) has one syn/wfagu-l/d

g&ﬁ/e&fn/ nes %/Oeq/egﬂ Cter—/&

NA/\,!_,\,/
'/“/fz -7%7‘2"'2—-:/2—»f=3
s A



E /:rem,ke/— Kowtorovea model

VEg hon ] ek (1932 )

—

oV
— [— ¢ i X‘ . (- .
22X, - ’exl t—( XLH i K S "‘X( — Q

P""‘l - Xl‘fl L

e Pire = P+ K siu X, Chercbov
X AN E + Standard
Lt ' L1 hﬁ/b

rotetion nen Ler

r = XA/ =Xo
LN

=> 0/’&15,’ 7‘7 a,/ /94/-7(’.‘_’(’3
(é‘- = X [mo/![)

= 7{(1‘-,?7/' + o) (mod 2y ) — /Lu&’/ancﬁ'a

K < /(&r(l') e ]Z — Smaor /f—thcl‘:‘dk
R > Eeir — 7( — Hevids staircase

(C&—fn‘vr-xsj
2 k < KCF‘ — /OA'OMM. s/aecfruw—
E “)/k/ ~ck
E > kKX
} s /OZVoh—Ov\ /d;/@

/4“5" ‘/ %wr—&m - il"dor;/ﬁau:{//’édé[y @ualy bty
(1978Y— 1923) 4



M Peyrard and S Aubry (/ﬂ? 3 }

23 = 21 T x=0.20 e
220,10 A=0.L0
. et 03 2.0+ 204 e
- : I _f_ o
X - K ' ’.r"’ 5
B d o 3 g |
=3 0 % 0 e 7 |
0 n 0 -x v 3
k : k 7
217 a-0.21 w217 22030 — \ e
o .I\ ."“ i
L - 0 %5 0 2.0
w 03 2 Figure 1: Two typical aspects of the hull function f(x) describing the ground state for 4 <
] “’ A<k (A=0.10)and A> A (A = 0.4).
'... 1 : .-"'. A Z K
..'. 0 T IT— * — 2
0 x 0 x 22

09U

&
Figure 3. Phonon spectrum of the FK chain for different values of 4 (note that the lowest AQ = ﬁ 2 =
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the wavevector k is not obviously defined. Eigenfrequencies are here plotted in increasing
order so that in the limit A-» 0 we obtain the usual phonon branch.)
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