Other Results



QUANTUM DOTS AND OPTICAL CAVITIES

PHOTONS, COUPLED QUANTUM
DOTS AND QUBITS



TWO EXCITONS IN QD WITH
COHERENT FIELD
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EXITONIC MODEL
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CORRELATION
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SQUARE OF THE DENSITY TRACE

OPERATOR
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TWO EXCITONS AND SPIN OF QDs IN
EMPTY FIELD



» RABI OSCILLATIONS BY EXCITONS

—  loklodslo),

=]

e - I Ry i S e S

=

= : ' : : : : : : | E— Digl0¥5l1

= IR V2R |0)al0}al1),
NN e i A  — ) L [

_E 1 ...-'-"J: 1 1 1 1 1 1 : | }ﬂl }Bl }'I:

£ oadll T e [l 005100,

0.00 0.02 0.04 0.08 0.08 0.10 0.12 0.14 0.18
Tiempo (ns)



1 1 1 1 1
1 1 ] | | 1 1 1 =
B e Ry e nm_.. o, u.l-r..u}uuuu_||||+||||T||||
1 1 1 1 1
1 1 —_— m A H 1 1 1 _._".a..“_
B L LRy S i iy & ===l ---4----k---j
1 1 1 1 1 1
1 1 1 .Im_.. i it Ty 1 1 1 =
Y Ly — =) e Y I
1 1 1 = e = 1 1 1
1 1 1 m 1 1 1
Bl I IR I L..lm.-n_ilm.uilmn_uluu_luul._.uulu_uluulm
1 1 1 1 1 1
1 1 “___ “___ — .__“ 1 1 1 e
il e R il il I S |
T T T T
1 1 1 1 1 1
. . . Ee T i e . . . 1]
mepreemmecepeaad = =¥ — —F lkeccmenmreeaapaa- |
1 1 1 - - - - 1 1 1 o
1 1 1 1 1 1
==rf=-=a-=-==-p=--- I f===1====1===-r
1 1 1 . 1 1 1
1 1 1 ! 1 1 1
A i Sy B D N e e ' m
1 1 1 . 1 1 1 o
1 1 1 1 1 1
= r “AaTTTTrT-°--° i i R
1 1 1 1 1 1
[T
1 1 1 1 1 1 1
-Tr-TyTTT°’r | I i mTTTTTTTTrT " _.J._
1 1 1 1 1 1 1 o
L T
i i 1 1 1
1 1 1 1 1
=]
1 1 1 1 1
TTrTTTRTTTT rTTTaATTTTYTTTS YT Tt T T I _.n_._
1 1 1 1 1 ]
N R . L L A
i 1 1 1 1
1 1 1 1 1 TS
[ I P T — L L -
i 1 1 1 .
1 1 1 1 ]
ccblcccde e ooao o2 [ ORI R (I T
1 1 1 1
1 1 1 1 o
[ T T [ R ERR R =
1 1 1 .
1 1 =}
e 1
1 1 1
1 1 1
e e
1 1

0.05

.00

m
v
=

PEPIIGEQDI

Tiempo (ns)



DENSITY MATRIX

Table: Matrix Density of the QDs and photon in the cavity.
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EVOLUTION OF d(t)
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DENSITY MATRIX DIAGONALIZATION

» Eigenvectors:
#)=10,0,0,
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EVOLUTION OF THE ENTANGLEMENT
STATES FOR EXCITONS
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EVOLUTION OF THE ENTANGLEMENT

STATES WITH SPIN
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TOTAL ENTROPY
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DIAGONALIZATION OF RESTRICTED DENSITY
OPERATOR IN AAND B

» Eigenvectors:

®,)=10), 0

®, = (0,1,+1,0,)
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EVOLUTION OF THE ENTANGLEMENT
STATES OF REDUCED EXCITONS




1
1
--r-

L L e IR

L L e IR

L L e IR

B T e

B T e

P R e i

I e B R R

sSTTAaTTTTrTTTAaATTTTTIOTT”

1 1
1 1
I I

r|||L||||r
1 1 1

1 1 1
| Ry e —_—
1

LR Rl s el Sl

1
1
=TT

T

1

1
) S

1

1

e = ===

1

1
-

1

1

P S

1

]
e =--

]

1

P S I

e it I

Ry o

[ .

[ R ——

—

1
1
I

]

1
I
e
]

PERIIQETDI

a.a

045 0.50

.25 0.40

ooa5 o010 o015 020 025 030

0.a0

Tiempo (ns)



SQUARE TRACE OF DENSITY OPERATOR

BY EXCITONS

compuesto para los QDs

para un QD
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compuesto para los QDs

para un QD
—— Sistema reducido

—— Sistema reducido
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Correlacion

CORRELATION OF EXCITONS

_________________________________________________________________
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ENVIRONMENTS NO DISSIPATIVE

» Equations to solve:

d(a(9) _ ) d(mir)) _ _a2d(2) d{;{éﬂ]

dt d

= 22d(8) 249) 35 - 200
» Solutions:

al(t) =0

b(t) = cos (V22t)

c(t) = %sin “(V2at)

d(t) = ‘%sin(ﬁ,{t) cos(v24t)



MATRIX DENSITY
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DECOHERENCE IN EXCITONS
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DIAGONALIZATION OF REDUCED DENSITY
OPERATOR IN A AND B

» Eigenvectors:

®,)= 0,0

@, = (0,1,+1,0,)




TRACE OF SQUARE OF DENSITY
OPERATOR
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RABI FREQUENCES

» EXCITONES=V2*\= v2* 315GHz

» ESPIN= V2*\eff= V2* 24.18GHz



ONE EXCTION OR SPIN

d(b(0))
dr

dle(t)) _
dt

d(d(t)) ri{t) )

= —2Ad(t)

= 22d(t)

= A(b(t) -

[VoplL)e [Monl0)e
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(D) Depl0)e| )

b(t) = cos *(At)
c(t) = sin *(At)

d(t) = sin(At) * cos(At)




CONCLUSIONS

» Excitons interaction in the quantum dot with a
coherent field, the interlaced state is not
defined, but the range of entanglement was
predominant during the system dynamics.




»In the interaction of quantum dot excitons
with empty field in times proportional to a
half-integer number of m on Rabi frequency
were obtained maximally entangled states as
Bell states, useful in computer science and
information quantum.



> In the interaction of quantum dot spins with
empty field, the dynamics were similar to that
of excitons with empty field, but in this model,
the frequency of Rabbi and coherence times
are greater because model conditions.



» Spin model, is predominant over the exciton
due to the coherence time exceeds the time
for a certain computation operation (0.04ns).



They analyze the dynamics of a single quantum
dot (with exciton or spin) interacting with the
different fields in the cavity, we obtained results
that analyze the behavior of quantum gates with
two-level systems




RECTANGULAR DOUBLE BARRIER
POTENTIAL
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POSCHL-TELLER DOUBLE BARRIER
POTENTIAL

RASHBA AND DRESSELHAUS EFFECTS






Anticrossing due to Rashba coupling

0.25 ]

0.20

Energy [meV]
o
o

0.10 |

0.05'

0 2 5 6 8 TR
BI[T]
A=2hw,(I/X)~0.5 ueV=6 mK=0.02 T=13%x10"" s (A, =8 pm).


http://www.mpi-halle.de/




