Tensor-Network methods for Spectral '
Functions of Tight-Binding models A

A. Moustaj*', T. Antao, Y. Sun', and ). Lado' Aalto University

School of Science

1. Department of Applied Physics, Aalto University

1. Introduction m B =" tyclesrt 3 Vil e + 3 Uschenel e
19,0 1,0 )

We provide a new method to compute Tensor Network Representation Kernel Polynomial Method
momentum-resolved spectral T - N .
: ; . : . ci[0) ¢ 0) c5[0) c;[0) |0} c5l0) <;]0) <o) o] : :
functions in moiré materials using a o o We W oW O(w—H) ~ e [+2)% T,(H)Tn(w)

3 ° . n=1 -

tensor-network formulation of tight-

binding Hamiltonians. With V2 R 5 D e 5 R N R KA I Ay T (#) Ho T (H) T ()

(Quantlcs). Tensor Cross H,, (QTCI  Hoow =B & L :

Interpolation (QTCI), we are able to g o L = 2 =

. . L L 1

simulate incommensurate 25 X2 s :

superstructures that require very . . .

large lattices. Unfolded band Self-Consistent Mean Field Loop Quantum Fourier Transform
kv kn-—1 -+ ki

structures can be co.mputed, PO — +_+_H - Xaﬁ(l L | o

providing an essential tool for ( S ) F

simulating ARPES or QTM data (elej) = [HHHD = Z And (H—H) row @y

1D: Interacting chain with inhomogeneous strain Local Momentum-Resolved
" Spectral Function
(a) p(z,w) A(k,w)
- Max T Max
AP (R'7 k7 (U)
A A - 1
(k Pr F k)
0 0
N =1.6 x 10"
Ap(z, k, w)
T Max
0 | 0 N/I2 N
k k
2D: 8-fold QP potential N =1.6 x 107 .
@ " o 4. Conclusion
Max
. I | _ i
e We use a tensor-network
s S ° formalism of tight-binding models
st and use the TNKPM to compute
= 20 ' 2048 - mean-fields and spectral functions
! The (Q)TCI tools help speed up the
1948 i | =k Rk o calculations substantially and are
1948 0 T8 ’ o %0 : suitable to use with super moiré
© modulations
S 0 :
2148 R 409 By using the QFT, we can compute
s the momentum-resolved

: Max spectral function, an essential
tool to study ARPES spectra
We can also resolve momentum

> 2048 —SHAHAPHEHARHEHATE BB 2048

E/t,
-

1948

® dependence locally in space, like the

—6

- Quantum Twisting Microscope
X X
. . . Séol‘:rlft?ﬂc o ArXiv 2503.04373 BXE
*Contact details: anouar.moustaj@aalto.fi Sponsors: Institute Q Dﬁmsp::mg References: « ArXiv 2506.05230 kL
el ° ArXiv 2512.18397 e==p  miHE



