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1. Backeround of Lightly Hole Doped Mott Insulators
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2. Method: Density Matrix Renormalization Grour
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3. One-hole: Self-Localization of the Chargel*] & Destructive Quantum Interference
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4. Two-hole Binding!8!l: Short-ranged Spin-Spin Correlation & Suppressed Coherence of Charge

1.0 0.14 u m =
Binding Energy: S 010 os | (@ 2-leg t3: 57 =0 v [ @zegotasizo Pairing Mechanism
_ ) _ -~ N=100x2 : —- N=40x2 - - -
E,= (E, — Ey) —2(E; — Ep) i o — e s ol & o O Short-range spin-spin correlation (J-term);
0.005 T —e — ' 100
E, <0 Binding of two holes | o2l R LIS @l O Suppressed coherence of charge (t-term);
. . 00f= = = = = = = = r —K—— o 006 e 015
E, = No bindin 0000 02| —x—% o (@) 24egt] =
b S . E _—X 0.04 f 03 ‘
. - ; 0af X}x /o——"o/o ' ' @ Jo20
Ep>0 Repulsion of two holes 0.005 "o 5—0 ol \ - i
o o 00 e oo 'f e 0z ‘ S .
osf O o N=100x2 - N=100<2 o 1™ the destructive interference
0010 YT s 4 s s 7 8 s 1w s 4 s s 7 s s 1w 2 ) WS of phase strings picked up by
0.5 0.14 ﬁ ® Ll .
ol (0) 2-leg t-3: 57 =1 T | ® 3teg ot 5720 u Fhe hole from different paths
0015 N X N=g0x2 o N 035 in t-J] model suppresses the
’ -~ N=100x2 -
02f—e—ath * B s Y I coherence of the hole, and
_ 0.5 oaf e leads to the strong binding of
L _ 3-leg: Stzot=0 0-0:" T T ——— i e s 0'06_' e 26 8 10 12 14 16 18 20 2 24 2 28 30 2 two holes. But no “droplet”
—=— N=20x3 o /x/ 0.04 f _ o ~ state for four holes.
0.4 |- —8— N=40x2 —8— N=40x2 010 F e N=40x3 02f E, ' [ () 2kgotd =)
—@&— N=60x2 —6— N=60x2 —4A— N=60x3 0.3 I /O -O-N=60x2  -@-N=60x2 iz ' ’ 0.16 ——
-0.5 —&A— N=80x2 —A— N=80x2 v N=80x3 >ﬁ>° -A-N=80x2  -A-N=80x2 W ol 60001 o ] 2-legt-J: S_=0
@ N=100x2 < N=100x2 L NeiE R -~ N=100x2 -~ N=100x2 b ' m— N=40x2 !
06 bl L OB 1 New N R e a - N e /
2 3 4 5 6 7 8 9 10 - D " . g w 10| A NB02 e
t/J i g 008 [ N=12002 "
n n 4 <] L %— N= oo /.
. . . . . 0.00 |- . 0F 0.06 | .
Leg # | Spin Excitation | Binding Energy Separated Contribution: 5 o o /_/'/ P
' O Driving Force of pairing: Superexchange interaction . - ‘. | I
Even Gapped E, <O S ] S Oq e a4 ]
PP . 005 | O No strong binding of two holes in o-t-] model » ToMET oo e e e -
u - = = "y m 2 3 4 5 6 7 8 9 10
odd Gapless E, = — the presence of spin gap is not a sufficient condition. ° B "

REFERENCES:

[1] P. W. Anderson, Science 235, 1196 (1987).
[2] P. A. Lee, et. al,, Rev. Mod. Phys.78, 17 (2006); E. Dagotto, Rev. Mod. Phys. 66, 763 (1994).
CO N CLUS'ON ® [3] F. Ronning, et. al,, Science 282, 2067 (1998); K.M. Shen, et. al., Phys. Rev. Lett. 93, 267002 (2004); D.Fournier, et. al.,
: Nat. Phys. 6, 905 (2010); Yoichi Ando et al, Phys. Rev. Lett. 87, 017001 (2001); C. Ye et. al, Nat. Commun.4, 1365 (2013).
[4] Z. Zhu, et. al., Sci. Rep. 3, 2586(2013).
[5]K. Wu, et. al.,, Phys. Rev. B 77, 155102 (2008).
[6] D. N. Sheng, et. al., Phys. Rev. Lett. 77, 5102 (1996).
|
|

B Single hole - Self-localizaion of the charge.
Localization Mechanism: Destructive quantum interference of different paths.

B Two holes - Strong binding of two holes.
Pairing Mechanism: Short-ranged spin pairing & Suppressed forward charge scattering.

7] Z. Y. Weng, et. al., Phys. Rev. B 55,3894 (1997).
8] Z. Zhu, et. al. Arxiv: 1312.6893 (2013).




