T
F

v

Fig. 7) Local ham-
Hamiltonian of the system: L R iltonian # is writ-
\Wa ten for two su
cessive rungs. The
total hamiltonian
is the sum of local
ones.

Two point correlation function between first and
rth site, for §in the x, y or z direction:

Which systems are we intrested in?
spin systems, (i.e. spin chains, spin ladders and ...)

why?
Spin systems are one of the candidates for quantum
information processing devices (state transfer, ...)
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What do we want to know? .
- Construction of the ground state.

- Studying the properties of this state (Correlation
functions, Correlation length, Entanglement).

- Quantum phase transitions and ...
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How can we gain these?
One of the best candidate is Mairix product states
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- Studying the first excited state.

=

- Studying non-homogeneous spin systems,

i (MPS) H=3 ks 1
1
Z}” 1 Problem: Constructing the ground state is so hard to L ;
'E' 1 do (if possible at all). E |
i Solution: MPS gives us a recipe for constructing the {
i ground state and many other intresting properties of Two point correla- |
!‘ desired system. tion function be- i
_;r_ i -Calculating concurrence of the system in terms EF ¥ tween first and 84144
:F*[ :, of u and v. T :r rth site, for s in the Firt
4 i I i x, y or z direction: F 4
r I -Studying hehavior of the entanglement in terms 48 [
= & of parameters of the system. 4 T
f T £ b = t ' 3
i ; e { 4 1 4 {4 Fig. 6) Two point correlation |
! System: An array o[ N, ¢-level objects (Fig. 1) 1 il HLEE ] g E EHEE function of s versus u and » HHEEH
344 Boundary condition: Periodic i1 -Obtaining the hamiltonian in terms of spin oper- fosd ¥ iy . 4
F' i ators to understand the interactions of the F 4 d
41 Addenl o {r pro system. } £
r [ 4 E [
| f
T
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Fig 1) A chain ol &, d-level spins with perodic bounduary condition

Ground State:
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- Studying problems with open boundary condi-
tion.
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- Our system is symmetric under this transformation \ Resu ltS
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T States of upper leg
States of lower leg

that is [
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i they are applied to A’s in this way
= [T, A RyA, =TiR)

Fig. 2) Spin-1 Ladder. To each posible state of a rung a matrix

IR . is assaciated.
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