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The ground-state properties of the two-leg spin-1/2 ladder with four-spin ring exchange under a 

magnetic field are studied. We are particularly interested in novel quantum states and exotic orders in-
duced by the ring exchange and the field. In the absence of the field, it has been shown that when the 
ring exchange J4 is strong enough the system exhibits exotic phases, such as the scalar-chirality phase 
and the rung-singlet phase with a dominant vector-chirality correlation [1,2]. It is also known that for 
J4=0 and a sufficiently strong field, the system exhibits a gapless phase described as the To-
monaga-Luttinger (TL) liquid [3,4]. In this work, we apply the spin-chirality duality [1], which is an 
exact transformation interchanging the Neel-spin and vector-chirality operators, to the results obtained 
so far. We thereby show that under a magnetic field the system with large J4 exhibits a gapless phase 
described as a TL liquid with a dominant vector-chirality correlation. We also discuss how the domi-
nant correlation function changes as the strength of J4 and the field vary. 
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