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7.3 Two-dimensional Hamiltonian maps

KAM curves (as, for example, in the island structures surrounding elliptic
orbits), these chaotic orbits are necessarily restricted to lie between the
bounding KAM curves. (As we shall discuss later, this picutre is funda-
mentally different for systems of higher dimensionality.)
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Figure 7.13 Plots of

p modulo 2 for four values of
K:(a)K=0.5;(b)K=1.0; (¢
K =2.5;(d) K =4.0.(This
figure courtesy of Y. Du.)

Figure 7.14 Two KAM curves
bounding an annular region.




P

"’ cjl\uﬁe@ Sec,()/\@eculj (S/CJLCL@\ 5‘7"@(}\96\2%\6
/47‘6@ ete . |

= Retahence ouv“/za Jeeds 7o 6V”"‘VCQO‘J/\

Joaset o cheof ] ol miming,

| =t zﬂ“\‘a@@rb ")« ZZ destriToon of 7¢<>\/?)

No

D Petetypes of mechend v G

| chaos

/\_.,»

| cabef o0 )T etman z@‘f'cc ﬁ%«\/bz}“ﬁn/q/]

Now'!

= sty praatel o 0 o€ uey [me.

, C"alﬁcf(j

— see | ’lLe ehex an
gkt prbjmtemasn, ond

"' Ac);\-' ﬁléml/fdf\)w\ CheoT o6 Q"LCJ CM@’\{”%/
AL event &> 4’#&#\&8

Seme Moy Questons -

/_\’9




/a4

P aa—d

e

@" //\o:(_) cA,nrco‘f'e«f(é@ C,/anS“ Z — dyqamrqu
evx_’l'f@a{/ox/ BF : v S

3 . 4 . .
— how eelec)ete o chesatii @,M@ -
S 7"@# Mebl’y 4

Very  Abbeeviste) stery -
D AM Theotews (%0 Mcajcxr‘c\f /EW\Q[C/
| i /%d@f\> ~ o
B Va | e o |\ L\BQ M (V (8§ Q\f‘ﬂ ' n:: e
how resolve fhe & l[ =V (S s L/ \M)

rigervasly T

c.e, Czd\ we (nles e, -(“Az, @7%/1/\
/0?—"%(4‘(&34%! ;ﬁ; .

- T)wq T pert
o1 H /o te 747! A, &  cm</ e«\»@ﬁb,

f*L\eJ\ Cor e oA o@“f cc// wcﬁz;qe‘/\uc@ / B
Qﬁ*. fhere) Q»;\zg'f@ = XAV Ud\(c/HL 7L0 cud /’ o

v \ T*(u_(g) =€ perforbeal wyafem Fhet |
T e st Tl

T—: = TLD(\*O Q‘f‘ L'if\(\c.t'cmo[/ &‘[#CCQJJ '——c"\/&ef'f[_cr/@

_{'—- —3 | /O(\/’TL_vfé)e'{/ S«-,f\@czx




/-

| Tﬁdﬁ’\@/é Floo !

/ o~ PekANEN] |
: A O« cccef\'é/ L@Pef'b/w 7Lom® Cen, dtn(\/c\/@
(U3

a, S’Q@?L(@QH/ 24[/ 70 e«"t'uﬂ‘k)‘?f_cé/\

/\____,/ .

"'\A)\\Q-Jf‘ C‘G AN o zbcf\,c?) o V\O‘Q"‘V\e@\b A;"’ZA
S > kw)im P
ol i
O I e—

Meolotr

D Sc;{;' =+ /U o U¢a“‘o«g’, /\Of‘ Gsﬁgﬁﬁ
alover € sof 4/ —>O

A D /‘cﬁ["coxw/ ‘f‘o(\(, ngﬂ?_z M,mu,/)
{\21'9 o (\,-: {/ | "fpf\c = XA P %LV\LLS% fcz

= Whet doex « Ju(\\f_,t\/@u Meav) z

_totu§ of /oenﬁ e be) W ster) hes Ty e /7
Wwis) = W) We o/ V/é) -7
£ |

| Smestl dostortion




/>

g

~ IKAM  tFheotet SZASE Lr s <) 6/ +Hoo
erTle hed, Y cTemk ,ﬁ}f\4®ﬁ UO[L(MQ) /LO'{[“
eCC»,bL‘Pﬁ l‘eb@ b\} SLOUN) é\@ o & Si’\/\ﬁ‘//
nd D with & | | ,, /,

ey Mthemetae] Fogls b
= (=Tonslc ore sd- of Al =o 2%) /)mv)ése«&_
= Number thes Nl .c@wMeA‘W Fer

| fsebficiently  neq —veTonent —
= ewpeteTis| delqy o & (m)) v @ U

I’M\plﬁac{‘_zbﬂ; S

| ‘%B_@_pd—) W%"‘\C @re frey fo
et | Tery <y CKacS) E«\T@hbf/éi—] beedidou

| ‘?cmhccw — Bt £8 Thesremn, PBrducd ep
f\/ﬁof\ov@g\, Ur\oﬁ\:@/@(_}/\,’)[@ 1@\/\ o .
[ efo pent Tt ead Fheiv ==£11<§7Lo/7L'd/\

MR

@ Can ompomes o Chariker/ by
Grteune. Calcwltion o€ whdn AN
| fwtas pene fate] /x/ pertvchetion




> Chuhoaoy Ches

@~ how [ocslly disgrose cheos T

Q,hq/dg | al'e Ul erce Q_D—’{_\(\e@f)ﬂ CQ"P

@ C;’\QGQ "'7> %?&F)o/\,e;\‘,%c;(}’“»CécO e\‘/‘jenub @‘P
/\eajkhm h}@ecf* P
o Tl b7, egm&fw@+o&%

i ,)W:»: )/aﬁgdumod exwoqea%
M8

4/@“’(\ o ex;d one f‘ LD . e_ .
- “°“‘”© : /Omquﬁm (/~}m,1mm«)

Z‘A

M f‘ Q\; v /L¢7 < ‘h v @ A
_Ceh0eS R CV\S 7‘-73 PecF fo
o€ showkas = L * /)




/ F

——

= L ““*:\10“”"“'@?)@4\6“\19 s /oc%[ “‘;/H’, 'éc;///
~ CZ/LVQ”EI/LO\J AN @/qé?/ - /

& Stesth+ Metar oo g

Ql/\,a’lmaaﬁcd —~ _Sen =t ) E,/\"l‘mp(

Eiagﬁgz Refer = € crncbin < cnfomiction

|~  gs 5787LGW\ e ue/\VeS>

~2 PheS Pt s pwﬁ};Meq\
S ) S st ReCefiteen) W
‘ """Cacf@%é P?zﬂ@

A Mr@o? B ddn d F#e ot whieh
twe subegnd | sup arhibs hewnes sehersted

ks> any scde, =P oneed reep trucly =F
,, / J fheSe @& sttt oxvhb el

c.e. ?[317: = - - \ ] /L g Vi}{f{d\ (
L )\}” N\—?‘@J‘r f Clemtel "

o 2 |
LB hes gfed”cf Metr em{’m@y ‘

e l/> v 1_ = CW"% C/\/QAEKJI/L‘ Ty : :
‘ zi\fﬁéﬁﬁéu\éf\ e (== & ﬁ(g)@//w erék ¢%o}) D‘CSZQ;




feans Jfencs)
RS

- Sﬁa@‘c\‘m@ [_ aAéJ ezydcf\eatf@‘\ chd\éc%éff%@
(,L/ ,f\/aMzCaL ed\,ﬁ’@& c,ré\ S/T‘IL-GW\

@ /‘[Ocd O/Q/CQ—,/ 'LLQ X2 Q"[LQO {7 /\@ CYV? <, ?
| E’D 5 fc'f“ Mcc}\ ‘1, > e ﬁoﬂ‘@
- cy\ P c\/\f Q(A[,I/Of\ M N Q é #LLEO

e ceenty %"\E‘Q/ PRV Qf" %{
@ﬂrx K @ »F-—‘/O : - %ﬁ% ma@@p/\é) -
)O AT = %).f\, +' LV S(\/\ (9’4,@)
!Q @" o‘a«\dovv\ C(‘, hgo@ /) =P MB fof\{:{t”@ﬂ
STec

pl\-(—t “v"tﬁ/\ = A}O,,l = It 6‘“\(9

_ auS oual™
LS pe 6;3 _.

épr > k <c5?q @’4ﬁ> A/l(?, | C‘f’fW\e)

WQAMW mv/((
—

tHe <AP,)> o&/\_,/_r




7.3 Two-dimensional Hamiltonian maps

(p*/2) ~ Dn. (7.44)

The quasilinear result (7.42) is valid for very large K. For moderately
large, but not very large, values of K, neglected correlation effects can
significantly alter the diffusion coefficient from the quasilinear value.
These effects have been analytically calculated by Rechester and White
(1980) (see also Rechester et al. (1981), Karney et al. (1981) and Carey
et al. (1981)). Figure 7.17 shows a plot of the diffusion coefficient D
normalized to Dgr as a function of X from the paper of Rechester and
White. The solid curve is their theory, and the dots are obtained by
numerically calculating the spreading of a cloud of points and obtaining D
from Eq. (7.44). Note the decaying oscillations about the quasilinear value

as K increases.’

7.3.4 Other examples

So far in this section we have dealt exclusively with the standard map. We
now discuss some other examples, also reducible to two-dimensional
maps, where similar phenomena are observed.

We first consider a time-independent two-degree-of-freedom system
investigated by Schmidt and Chen (1994). This system, depicted in Figure
7.18, consists of two masses, a large mass M connected to a linearly
behaving spring of spring constant k; and a small mass m which elastically

2.5+~

e A /\ ANAA A /\/
PEYRRAL

0.5+
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Figure 7.17 D/Dq, versus K
for the standard map
(Rechester and White, 1980).
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