6 a ¥ Y aaa a a A
NAFNFAIVDIYAAAWAN ﬂi@lﬂﬂ‘iﬂ')ﬂﬂl&lltﬂﬂﬂ a%nau‘luﬂgn‘sm Lﬂg%ﬂﬂ%'\fﬂﬂ%ﬂﬂﬂ‘l') LLe

= a o an 6 a 6 a a g 6 A 6
ﬂiq&l’] FUEINRINW, Eq(‘W“Eﬂ NITYATSAT, Tl aq“/lﬂﬁ’]i, SIREATIATY avl,aimu, AW U T HaLaad

maTruad ameIngmand umIMEALNAAE DUUNIZTIN 6 LYANYT N NFUNNY 10400
Institut fur Experimentelle Physik, Otto-von-Guericke-Universitat, Universitatsplatz 2, D-39106 Magdeburg, Germany

UNAALa

sl,umi?iﬂmmsmuqmmuﬁauné’mmuvlmaww:ﬂ mﬂﬂﬁuluﬂﬁﬁ’%mLugmamﬂuﬁuaﬁa:gnmﬂﬁaﬂLLaa

4 1 v J Qs a v I Q 1 Q 0 ldl a tﬂl a dd‘ 1
angUssiidanudnuim I@wmmwmeLLaaLﬂua@muI@ﬂmaﬂummawaaﬂsmmaauwmmumg
mululawuUandonesjiser  mnuamImaseuswod  wasmaaivessanfuildsullaganannainau
asnanmImuguuuuilaunaudt wuderldifiensiefeunvasunusessaniwiugliveng  earfiou  juU
awdsn sUmnum dudu mnﬂtﬁ@ma\ﬂ:@Luum‘*ﬁmuqummL‘?TuLmﬁﬁﬂ%waéﬁm@iamuﬁmmgﬂiwwaa
LRUNINTLAROWNVDIVAARY wamsmaaﬂuﬁaaﬂﬁﬂ'ﬁmﬂﬁgnﬁwmﬁnmLﬁuLauLLazﬁuﬁu@Tﬁsmsﬁﬂmiw‘ﬁa
o dd"ﬁll’ A Aa ' A & ed a £ a
duay laglunsdildfinsldlawunfivmaunazzlivinannasanis dnngmasiiiialdusansnaiuneldlu

Fnneg 1aanIsiaueuinIzua0IN TR uNTaILNUTBITANRUIINMINATIZARY YIUAILAN

Tunsdinmuguuunilaunauianzf vanduazgnatugulasmansusadugmug w amziniaiu

' ' '
A a =

LARDY muaa@mﬁslﬂ'h@@i'@ﬁﬁmuﬂvlﬂ” mﬂmimaaawudﬁwﬁmd'}{u,l,numawmﬁuua:qwi’mLi:;luwwaﬂﬁma'i(

9

o o A

o ¥ A P ad & Ao I A a ' € (4
fagimnuaduniimafanivasandudiliansmaduislaes NSuniuslouuwuduaaunsnaas (resonance
[ ' a @ A @ a P a I 6
attractor) lasizzszninsunuuasvaniuuazaaiafidnias  nanReunivasnanduanduslouuuduaaunin-
s (3 . ' v v v A < € 6 aa
wasuuulalwloasasd (hypocycloid) udlunmsassnudrudiszazlaann azndwslauuuduaaunsniaosuuudn-
6 . . =g a ' v o A 2
laanand (epicycloid) wananimadiunsmisnadtldlwinmisauguuuoileunsueziinaldawiavaisles-
uwnuduaaunsniaafidasuld  gavhowanisnasesmalwda jianmuazideauayldgnihandSouiivuiungsg

VIny Lﬂsml,umﬁl,a@Lmiﬂma'éf“?ignﬁwLauaﬂ' aunUR

o Ly { a aaa a o
AMAN : sandwduad; isengmenanlufiuad; nniuguuunilaunay



Dynamics of Spiral Waves under Feedback Control in the Light-Sensitive Belousov-
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Abstract

For non-local feedback control, spiral waves rotating rigidly in a thin layer of the light-sensitive
Belousov—Zhabotinsky (BZ) reaction are subjected to a time dependent uniform illumination. A non-local
feedback algorithm computes the illumination intensity to be proportional to the average wave activity
within a square-shaped sensory domain. The investigations show a broad spectrum of dynamical
responses which results in square- and cross-shaped trajectories of the spiral tip, including reflections at
the virtual walls. The geometry of the sensory domain is crucial in determining size and shape of the tip
trajectories. The experimental results are complemented by numerical simulations, where the feedback
signal is derived from sensory domains with different geometries. A theoretical approach, by constructing a

flow map based on an analysis of the feedback signal, is proposed to explain the observed phenomena.

In local feedback, the rigidly rotating spiral waves are investigated under an application of a
sequence of short light pulses. Each light pulse is applied at a moment that corresponds to the passage of
the wave front through a particular measuring point. For a small distance between the measuring point
and the initial location of the spiral core, a resonance attractor with hypocycloidal shape is observed,
whereas for a larger distance an epicycloidal resonance attractor occurs. The size of the attractor can be
changed by introducing a time delay. Experimental and numerical results are compared with an earlier

developed theory on the resonance attractor.
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