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ality and unitarity in the stru
ture of quantum 
ellular automataAbstra
t: A quantum 
ellular automaton is a dis
rete time quantum latti
esystem with stri
tly �nite propagation speed. As in the 
lassi
al 
ase, the up-date of ea
h 
ell depends on its neighbours, whi
h means that ea
h 
ell typi-
ally 
ontributes information to several neighbours. Sin
e 
opying informationis forbidden in the quantum 
ase, this implies 
onstraints on the update rules,resulting in a non-trivial interplay between the requirements of unitarity andlo
ality (�nite propagation neighbourhood). Cellular automata avoiding the
loning problem 
an be easily be written down by spe
ifying a lo
al me
hanism,like a gate array. We show that su
h a lo
al me
hanism exists for every quantum
ellular automaton (in any dimension), provided we may use some additionallo
al work spa
e (lo
al an
illas). When this is not allowed, we show that even inone latti
e dimension not every automaton 
an be implemented. The problem isde
ided by determining all lo
ally 
omputable properties of 
ellular automata,whi
h are summarized in a single rational number, the index of the autmaton.The index turns out to label the 
onne
ted 
omponents of the group of 
ellularautomata. Moreover, an automaton 
an be implemented lo
ally without an
il-las i� its index is trivial.
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