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Our first attempts to perform a topological analysis were
Chapter carried out on intensity data from the Laser with Modulated
ummary-| . .

Losses. This attempt failed.

Our second attempt was carried out on time series data from
the Belousov-Zhabotinskii chemical reaction. The data were
taken by Swinney's group and consisted of digitized recordings
of the log of the Bromine ion concentration.



Belousov-Zhabotinskii Experimental Configuration
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Belousov-Zhabotinskii Experimental Data
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Close Returns Plot
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Embeddings
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Embeddings
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Nonstationary!



Embeddings




Orbits to Organization
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Find a Poincaré Section

Construct a First Return Map on the Section
Introduce a Symbolic Encoding

Encode all Unstable Periodic Orbits

Find their Linking Numbers



Return Maps
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Embedded Periodic Orbits
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Some Extracted and Reconstructed Periodic Orbits

Orbit Name Symbolics Local Torsion Self-Linking
1 1 1 1 0
2 2 01 1 1
3 3 011 2 2
4 4 0111 3 5
5 51 01 011 3 8
6 62 011 OM1 3 9
7 72 (01)%011 4 16
8a 81 (01)%0111 5 23
8b 83 01(011)2 5 21
9 93 (01)3011 5 28
10a 10 (011)20101 6 33
10b  10g (011)%0111 7 33
11 119 01(011)3 7 40
13a (01)2011 01 0111 8 62
12k 013011 0111 Q A0
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Table of Experimental Linking Numbers

Symbolics 1 2 3 4 5 6 7 8a 8b
1 1 0 1 1 2 2 2 3 4 3
2 01 112 3 4 4 5 6 6
3 o011 1 2 2 4 5 6 7 8 8
4 o111 2 3 4 ) 8 8 11 13 12
5 ororr 2 4 5 8 8 10 13 16 15
6 0110M1 2 4 6 8 10 9 14 16 16
7 orortorr 3 5 7 11 13 14 16 21 21
8a 01010111 4 6 8 13 16 16 21 23 24
8b 01011011 3 6 8 12 15 16 21 24 21

2All indices are negative.



Testing the Result

e B (2), (c) y" compared with y¢. (b), (d) y5* compared with y4.
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