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Observations

transit time signal radial velocity measurement
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Recurrence plots

phase space trajectory
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ecurrence plots
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Texture of RPs

Quantitative measures of RP:

» density of points
 distribution of diagonal line length

 distribution of vertical line length

e related entropies, etc.
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Letellier et al. (2008)



Texture of RPs

Quantitative measures of RP:

Diagonal of length £
ri—1,j—1 = 0,
rij =1,
Fi+1,54+1 — 1,

Fite—1,5+6—1 = 1,

Fi4e,i+¢ — Y.

Letellier et al. (2008)



Workflow
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plot DIV vs. N



DIV(N) - asymptotic behavior
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DIV(N) - asymptotic behavior

Full trajectory K = 0.6

Yo = — 0.71 + 0.027

Yor = — 1.04 4 0.01

K=0.6
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Full trajectory K= 1.1
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DIV(N) - asymptotic behavior

I2

KT, 6,1) =

(a1 cos(¢p —t) + ag cos(¢p + 1))
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Time-delay embedding

1 | true state space M c R¢ 2 | the measurement: one scalar observable 3 | reconstructed state space R™
s=F(s) — unknown and inaccessible x(t) = h(s(t)) — a single generic function of the state Xi=(Xi, Xi+t1 +evr Xi+(m-1)1) — herem=3
x(t)
Xi+t K
+
measure : delay-coordinate
Xi . ® X+
h:M- R : : : map
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[the three sampled values are the three coordinates of the single point X,]

T - delay time

m - embeddmg dimension Takens, Lecture Notes in Mathematics, 898, pp. 366-381. (1981)



Time series perspective

original phase space

Pni1 = pn + Ksin6, (mod 27),
Oni1 =0, +prr1 (mod 27)

“observation”
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Time series perspective, DIV(N)

based on action p based on reconstructed traj.
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Label depending on the final DIV:

DIV (zg; N) < a = “The orbit stemming from z is regular,”
DIV (zg; N) > a = “The orbit stemming from zg is chaotic.”

treshold = -2.15
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QUANTITATIVE ASSESSMENTS OF DYNAMICAL MAPS
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