
C. 2 Density Matrix Renormalization

Group (DMR G)
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Cill Form compound block AA with length 2L and
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Liii ) Diagonalize Hat to find M lowest Cia energy ) states

44 Project Hat onto subspace spanned M
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( V ) Restarting from cii ) with doubled block site :
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→ Final HII is effective M✗M Hamiltonian of



the full system
§ This gives poor results , since the ground
state of the compound block is not well

approximated by low-lying states of sub -
blocks .
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• More clever truncation procedure in DMRG : select

states by their contribution
to entanglement rather

than by their energy .
• Truncation procedure in DMRG : orthonormal
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basis state

- Consider generic state 14 > = §jYij Idiot> ④ lot;D
of bipartite system

g
f f

E- ✗ = Nt R,
fdi-m-RF-MimT-MB.TL
I. =_miIMa_M☐_ .

-
j

→ Y = ( Yij ) is Ma ✗ Mis matrix
.



↳ Singular value decomposition (SVD) of Hi ;) gives
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↳ Reduced density matrix : %=Tr,( 14 > CH) =
in
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General : % = 44T
.

↳ Number of non - vanishing singular values sa

is called the Schmidt - rank r of 143 , where Krem.



- Key question : What is the best approximation of a rank r

state 14 > within the states IF > that have a

lower Schmidt rank Far ?

→ Exact answer from SVD :
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→ Truncation by discarding smallest Schmidt coefficients.

• Infinite system DMRG algorithm .

- General structure
↳ Consider system of increasing length N = 2,461 - -

-
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and discard sufficiently many states in truncation

procedure to keep effective Hilbert space dimension
(~X ) manageable .

↳ Basic growth iteration
: yFindGsif of A • • B

add new site
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- Growth and truncation procedure in formulae :
↳ starting point of an iteration:(Effective) Hamiltonians

Ha , His of blocks A , B .

↳ Add new site to each block to form superblock

Hamiltonian Ha
. . ,

= HA . ☒ I. is -111A .
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↳ Find ground state /4.) of#d) ✗ II. d.) matrix Ha . . ,

by Laaczos [cost Off.cl?tog-x-d4) .

↳ compute ga
.
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→ Result : % .
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↳ Discard the (d- 1) - X smallest eigenvalues to
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