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Abstract

We investigate the relation between static correlations and low energy MPS-TM cMPS-TM generator

excitations. Being a central object in obtaining static correlations we show g S ~ -
that the MPS Transfer Matrix (MPS-TM) of the ground state already TA = Z A" A PQ,R =Qel+19Q+RQOR
S

contains important information about the location

dispersion's minima. We relate the MPS-TM to the quantum transfer mixed MPS-TM mixed cMPS-TM generator
matrix (QTM) at zero temperature and investigate the peculiar structure of A - R - -
its eigenspectrum. We also derive a bound for the decay of momentum TA12 = Z Ay ® Aj 73812:1312 =(2®1+1®Q1+ R ® Ry

filtered correlations as a function of the dispersion.

D-52056 Aachen, Germany
(c)MPS Transfer Matrix

and magnitude of the

Numerical Observations

XY Model, y=0.3, g=0.2, D=40 XXZ Model, A=-0.5, h=1, D=100 Lieb-Liniger N!Pde', y=c/p~1.35, D=64
Hxvy = - Z(l +7)Sx5 w1t (1 W)Sjysjyﬂ +95§ Hxxz = - sts +1 1 S;jS;JJrl T ASZS g1t hSZ Hyp, = f dxdw dw + CWWW# - Mww
J
Regular TM
_ Regdlar TV B e ot e e Rogular TH
= — 2—particle L .:” e \{;? “.":~ .| —6-particle} 2. e T :
N 0.8 SN W gl —4-particle R ’ Type |
I PR ST 2—particle| '
2} 0.6 e R T
0.4/ 15._
1.5 0.2 L B
o1 0.2 Tk
T 0.4 0.5k
0.5¢ -0.6 ~
-0.8 .-
i 0.5 0 0.5 1 % 02 04 06 08 : - 05 0 0.5 .0 . .
Re(\) o/m, ki 1 1.5
Mixed TM Mixed TM o/, kim
I —3¥particle | " 55.-5 ‘ ,.,-:"f'_ .:;i:';i';éipér.ticle' | L 'lélementary'
¥ elementary RRAA R A | ——8—particle ' NN,
N : AR -“""-'.!."f.é,-'f‘}:‘f.".-'?,"'-:':.‘::2" Lo .." elementary
ol ?.. .=;§§:§35. :. $ s ..fgg; : ;;%}i_:;}qi:zyi‘ff?
1.5 ‘ i '. o M E
Elj» | 0.5j
0.5¢
0 f % 0.2 0.4 0.6 0.8 : 1% 02 04 0.6 0.8 1' _ _ - 0 0.5 —
Re(\) o/m, kK/m o/m, k/m Re(\) o/m, kin
i — o€t ' . ,
E'gﬁg\/sa'gas )I‘] —C Pft_regli'af/mtlxte_d AKLT on Square Lattice Cylinder (N=12) Extended Hubbard Model, U=5, V=1, y=2, D=100
(C) & along wi V_arla Ior_]a_ EXClta IOn Hyup = anjcaﬁl +h.c. + VZn]nﬁl + UZnT]nw ,uan
energies from a topologically trivial/non-trivial Regular TM
MPS ansatz [1,2]. If applicable we also plot 3 A B I SR - Frait s Reg“'ar M
exact excitation energies. A EEE RS e 1 g 2000 05}
» The eigenspectrum has a very peculiar EER *.o i ey § 05 .
shape (see static correlations) 2 N O . JI R : - 0.7} : ’- : T
= . . —_— L\ I . + . i %
* Phases ¢ of low lying € coincide very < | T | IR _ 081 A, %
precisely with momenta of minima in 2 X° M * ' [as=0 [ R S %@f SRR
dispersion E;, 1k 1 1% S=1|_ BOAL Fu- g MR o8 i
- - *S=2 0.3F F WA Gy %o nH
* Values of low lying ¢ ; serve as first T X _ L F oy R E Ve
: : J, : : l 4 L 1 L S=3| 0.2 &+ L ¢ : el Y w
approximations to excitation energies and v S=4 W BE R
are related to these energies via charac- 0y I ¥ Y e
teristic velocities MM LT X Ly 0 0 02 04 06 08
Static Correlations The Quantum Transfer Matrix
*Shape of Eigenvalue spectrum Imaginary Time Evolution Truncation of Virtual System
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variational state [3]: |¢,(O9)) = \/_ Y e
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variational energy: Ej =

€

structure factor (MPS): S(k) > 2% (0 jo

FE;. becomes small whenever T4 has eigenvalues with phase ¢ = +k

and magnitude close to one.

 Momentum Filtered Correlations

Defined as Fourier transform of static correlation times a gaussian

Cr(€) = N,y e o " (A0 Bysn) - (A) (B))

The correlation length £ can be bounded (similar to [4]) as
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* Translation invariant MPO decomposition . RG network (e.a. MERA 151 represents
of exp(—0H ) — MPS matrix A” is itself work (e.g. [5]) rep

half-infinite MPO

« 7 4 corresponds to quantum transfer
matrix (QTM) at zero temperature

» Can be written in terms of an effective
Hamiltonian as74 = exp(-0H)

dominant eigenstate of T4
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