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Crossovers induced by discrete-time quantum walks

Kota Chisaki,!'* Norio Konno,"' ! Etsuo Segawa,?: ! and Yutaka Shikano®4:§

' Department of Applied Mathematics, Fuculty of Engineering,
Yokohama National University, Hodogaya, Yokohama 240-8501, Japan
*Department of Value and Decision Science, Tokyo Institute of Technology, Meguro, Tokyo 152-8551, Japan

?Department of Physics, Tokyo Institute of Technology, Meguro, Tokyo 152-8551, Japan

‘ Department of Mathematical Engineering, Massachusetts Institute of Technology, Cambridge, Massachusetts 02139, USA
Q Q  (Dated: July 26, 2010) Q #OL a

We considéey crossovers wind respect to weak convergence theorcm‘-rfrcém/dw—time quantum ﬁ a
walk (DTQW )} We show that ‘continuous-time quantum walk (CTQW), discrete-time rand
(DTRW), and“continuous-time random walk (CTRW) can be expressed as a limi 1screte-time

quantum walk (DTQW). At firstuwe generalize our previous study ((15) on®DTQW with positio 1"\{

eva I“ (\ﬁ‘ measurements. The result estifates the limit theorem for DTQW with position measurements \
o § per each step with probability p ~ 1/n®, where n is the final time. We also give a corresponding
1‘(’.’;‘ ; conti ime case i.e., OTQW with position measurements. As a consequence, we see crossovers [‘Y S ‘\ 'k
” . L SC LT

YITRW, and from CTQW to CTRW. Secondly, we introduce a final-time-dependent

W -DTQW) which isanodified Y int by Strauch Ml and Rumanelliw. We find H - Deu A
PQWs corresponding Eﬂ;—c:"FJTD—DTQ\ in the long\time limit. We also give weak” convergence ol ‘}' S|
theorem of FTD-DTQW an TQW. Finplly, to see 4 relation between Cao l‘*’) ]

H'Q the four walks, i.e., DTQW,/DTRW, CTQ we consider a hybrid fiype of crossove iy
that is, FTD-DTQW with; : , we obtal

walks With respect to lingt huolrcms‘
PTawW

a, 03.67.-a

a phasq diagram whidh maps the four c){ r < ‘_g "
== S~ ‘

PACS humbers: 03.65.44, 03.65.Db, 03.65.
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