Spin-chirality duality in a spin ladder system
with four-spin cyclic exchange
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1 Introduction
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2 Two-leg ladder with four-spin cyclic exchange

2.1 model Hamiltonian
AACCREMEERZSD S=1/2 2&BBFRELT, UTFOKSBNIN =T >
H = Z{JSU “ 891+ J(s14 - S141 + 82 - s2041) + Jo K} (2)
1

EEZ%D, ZORIE. A A BRMEEAEE Jy VS WEE (J4/J S0.3) 1TI3. AF BFA
X ECH)72 disordered A, V3D % Resonating-Valence-Bond (RVB) fHIZEL TW5 Z &AM S
NTW5 5], ACCHEFEAVWT K, #BEHTE, NIV RZT 20
H = (J+2Jy) Zsl,l so1+(J + J4) Z Z Su,l Sul+1
l 1 p=12

+ Ja ) (s1-S2041 + 51041 - S2,)
!

+ 4Js) (s1-824) (S1001 - S2041) +4Ja ) (S10 % 824) - (S1,041 X Sp.041) 3)
l l
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2.2 Spin-chirality duality transformation
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T, = §(W1+Vz)= (81,0 +2,) +81,1 X 89 (6)
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2.3 self-dual point and ground-state phase diagram
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- J
H = (J+2Jy) Z S -T;+ (—2- -+ 2J4) Z (Si-Si41+ T - Tiy1)
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+ 4J5) (Si-Tu) (Styr- Tugr) +27 Y (S x T0) - (St41 X Tupa) - (8)
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=
Car(i=) = Tt~ sh)(st0 — 550 )

Cve(ll=T1) = (=1)""((s14 X s20)*(s1,0 X 82,0)°) (10)
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TR (K (b)) Lz, Jy ODAEREHRTI, VC HEREENXEMIZ/Z> TS [K ()]
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(Jg/J 22.5) Ti. %3 VC HENKERZ RVB . Wh3 “h1 55 RVBH” IZEL
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B 2: (a) Ja/J = 0.3, (b) Js/J =05, (c) Ju/J =1 TD AF AHRIBS (). K. VCHIM

¥ (AmA).,

3 Conclusion

B4, A AECBEBMERER Jy 27D S =1/2 25BBTROZEERBICOVWTHEANZ, 2
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