


Continuous quantum walks



A state is a positive semidefinite

matrix with trace 1
, e. .gs euqi

If ✗ is a graph
U It ) = exp (itA)

determines a continuous quantum walk.

If the initial state is 0 , then the state

Dctl at time to is given by

DA): = Ult>04ft ,



If A = for Er
,
then

☐(f)= either-0s) ErOf,

Then

EWltc-e-e.it#0-hFe/1b0--e.aeieDAs-.ebej--wehaie
perfect state transfer from a tab at
time t.

Du :-. euei

vertex state



If we have ab-pst at t.me t then ,
since Da and Ob and the idempotent Er
are real, therefore eiblok

-Oil is real
,
for all k

,
l

such that E. Oaf, ¥0 .

⇒
11

Now
Er oaf, = C-realEsat to

it and only if neither frea nor Esea arezero .

i. e.
, or & 0, lie in the eigenvalue support
of a (which equals esnpplb )) .



If Eneaeifh - Enebejfr then

(a) Enea & Geb are parallel column spaces

(b) (E)a.a = (G)↳ (traces )

we say vortices aeb are strongly
Cospectral if they are aspectual and

parallel.



If ☐ is a state , define

Ñ ⇐ § Er Dtr
Note that i, =D, if & only if

E. 0, Er = G- Ozfr , ltr

We observe that

(Er Da Ert = Gea eÉ_eaE = (E)
a.a

Er Dafr

and Da has spectral decomposition

Ña = [ (E)a.aftp.atrdac-rr
idempotent



Theorem D is the orthogonal projection of
D onto the commntanb of A .


