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Time to perfect state transfer If there is ab-pot at time i

= & einlor-isErlatt,
r
,S

implying that enco.-0s) =#1 (F vis in the eigenvalue support

and exit 10- -Ps)= 1
. Hence a is periodic

,
with minimum

period being the least a such that icon-0s) is an integer
spectral radius
/

multiple of it . Note that this happens ifa only if 10-00)&

is an integer multiple of it, for all .

















We may assume : 0.

Then

e
and

, as 2 EL,

Efe -

F f

Therefore 10-9)-10-9) and (0-0)/+0-2) = 0.

Hence p
= + (0 + 8).













Lemma If (X
.
S) is controllable, then any automorphism

of 4 that fixes S is the identity.

Proof Assume P is a permutation matric that commutes

with A . If eg is the characteristic recker of S, then

P fixes s if & only if Peg-es. Have

PAYeg = A Pe = Des

and therefore PWs =Ws


























