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↳ Quick and dirty : store Ha . .is explicitly as

48×4×2 ( sparse ) matrix and use predefined
Lanczos routine to find GS 14>

→ Worst case : Memory and runtime scale as 0ft
")

.

→ Reality here is 01×3) due to 11 ☒ .
. - structure

.

( still critical since not sub leading )
.

↳ Alterative : Use product structure of Hamiltonian in

basis representation 14> = §, Ya , , 10¥
☒ 1b£ to
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vanishing elements each
. To further optimize ,
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(super)- operators to 0 (1) .

↳ Use one of the above Hs 14> routines in a

tan czos iteration
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2. Redacted density operators :
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→ Full diagonalization of f.a , 93 . .





↳One of step 2 : spectral representations
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3. Hilbert space truncation

• Represent operator on Tla ☒ Nra in 9A . eiga basis,
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• Relation to above eigea - decomposition :{ llag.la> =/)

{ viii. It > = tie?
• Assuming Ro > in - - - 3- Rza , ,

discard all

columns j ZX of ( Ua ;) and ( VE;) , respectively

→ Truncated 2x ✗ X matrices ñ
,
Ñ*

-

• Project all tracked operators ( at least SIA , Sef , Ha .,
to the truncated basis by computing

output : J -- ñtoñ ( on A. → neat )
and § = ÑTOÑ# ( on • B → new B)

,
respectively.



4. Putting together the infinite system DMRG algorithm .

• Structure of iteration
:

↳ start with Lt , 43--2 , HA = Hit it 111-13=11-113,2,

↳ As long as 2Gt < X ,
no truncation is necessary .

↳ Iterate growth procedure from sub problems

(1) - (3)
,

where the new inputs given in G) are

the Ñ operators from the previous step G)
,

in particular Tta . → Ha
,
II.

☐
→ HB

,

5¥ → si. ii.→ si .

↳ Iterate until observables such as F-g-lwitht-4.tk
are converged to satisfactory precision .



✗ -7

↳ Keep track of Etmn
,

= 1- Eat
,
and track

j = 0

how large X needs to be to satisfy Ñ×< E. = 20-13.
↳ Special for integrable ✗✗ 2- - model ÷ Track difference to

exact Eg ( known from Bette -

Aasatz solution ) .

( see attached plots )













5. Finite size DMRG C Bonus )

• Proceed as in (4) up to fixed 2 (typically
1--100 to 1000 and OB C) .

↳ Only difference to (4) : store operators Ha
,
H
, ,

Sia , 5,1 for all Block sites 2 ,
- -

p ¥ .

• Follow up with DMRG sweeps (cycles ) ,
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↳ Store tracked operators for all occurring block sites
Lt

, Liz , updating them
in
every sweep .

↳ Iterate until E. converged .




