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 Introduction and Motivation Quasi-long-range SC: @, (r) ~ ™" Dy (L /2)~(Ly/2) ™" 2) Superconductivity (SC)

» The Hubbard and t-J models are widely regarded as the starting point —a— m=4096 —s—m=5000 - i : Quasi-long-range SC: ®,,,(r) ~ r~*sc D, (Ly/2)~(Ly/2) Kse
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to understand high-Tc superconductivity, such as cuprates.[1-2] e m=8000 > m=10000 e oo e 3700

» Enormous effort has been devoted to studying the properties of the | | 1 § I ; —4—m=3200 —v—m=3800

—4—m=4500 ——m=5200

models at intermediate couplings, however, no general theoretically emti00 R, | : °F N mee00 e me7200.
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controlled methods or consensus.[1-2] e s, - ' S~ | e m=10000
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Previous studies suggest striped ground state with unidirectional @) U=12. L =64 = T - e m=15000
B : X I"_I-‘ L + m::::-o
charge-density-wave order, many low-lying states close in energy. -- -
However, no direct evidence for the presence of superconductivity.|3] " °} (a) L,=96, 5=12.5%

Question: Can we have long-range superconductivity in doped in-spi | 2 4 o | 16,24 32 40 4856 64
Hubbard and t-J models on square lattice wider than 2-leg ladder?

** Hubbard Model and DMRG study [4-5]
H=- z U(cwc]a+h c)+U2annll * e

ij,o o o
_ _ _ - L2y . Short-range spin correlation

v N=LL,, L,=4, L,=16~64, hole doping 5=1/8 .« o s I CH o-0.00% N AN

v Isotropic hopping t=1, t'=-0.25, and U=8~12 * o 16 32 48, 64 &0 a6 8 | 5=6.33% X~ F(L,/2)~e " x/4ss

v Keep m=4096~20000 states with ~100 sweeps ' : 5=12.5%
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1) Charge-density-wave order (CDW) _ ﬁ 4) Luther-Emery liquid [6]
0% | . / _K./2 4) Entanglement entropy and central charge
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S «l T * t-J Model and DMRG study [7]
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n(x) = &g +Ach(Lx)cos(7x+¢) H=—t (CiO'CjO' + h. C.) ‘|‘] (Sl S] A )
,élch(Lx)~L;’[(C/2 Quasi-long-range CDW order L - | S (1)) (1)) 5) Luther-Em ery |iC|Uid
"' v N=L*L, L,=4, L,=16~128, hole doping 5=5%~12.5%
2) Superconduct|V|ty (SC) a =%,9 v'Isotropic hopping and spin interaction t=3, J=1 /de(l‘x) L —Kk/2
v Keep m=2187~15000 states with ~100 sweeps
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v' Both superconducting order and charge-density-wave order are
guasi-long-ranged.

Ke/2 Quasi-long-range CDW order
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