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The original D ~IRG method is one of the most powerful numerical tools to explore 

the ground-state in 1-D lattice model. Indeed, there have been a number of successful 

reports on 1-D lattice models. However, the original Dl\1RG is not an all-round player. 

Especially, the extension to 2-D models has been not so successful. Some literatures claim 

that substantial improvements are required to face 2-D models. 

In this paper, we propose a practical scheme to treat 2-D lattice models. The basic 

idea is to examine multiple-leg ladder models instead of 2-D lattice ones. One of the 

reason is that two-leg systems are known to be rather different from 1-D and the ladder 

systems may fully capture nature of 2-D models. 

First, we show that multiple-leg ladder models can be basically reduced to m_ulti-band 

1-D models. Then, since the quantum degree of freedom per site increases, the exact di­

agonalization part in Dl\!1RG should be parallelized. \Ve briefly explain our parallelization 

scheme Yamada and report how many-legs we can calculate in the Hubbard ladder mod­

els. \.Ve propose two schemes, one of which is the directly-extended version and another 

is site-clustering multi-chain one. The advantage of the former scheme is high accuracy. 

\Ve demonstrate some successful examples obtained by using the scheme. In contrast, 

we claim that the latter scheme is quite powerful in extending the number of legs. By 

clustering two sites into a single site, we approach more than 10-leg Hubbard ladder with 

the multi-chain scheme. We present some reasonable results obtained by the combined 

scheme. 
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