
• Spin less fermions : Taking into account Fermi algebra
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- Binary representation of occupation number states :

simply identify occupation
numbers nj c- {0,1}
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- Examples for the action of operators :fyE)
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• Models of spinful fermions (or fermions with further
internal degrees of freedom ) can be mapped to the

Spinler case ( e.g. even sites for spin t and odd sites

for spin 9) at the expense of somewhat non
- local

terms in simple operators .
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B. 2 : Krylov Space Construction and Basic Lanczos
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• Primary goal : Find the ground state
/
of a given

QMB model more efficiently than
by full diagonal ization .

• Physically intuitive method : Imaginary time propagation

is → • éP"!° with a random initial state/E.) =
him

14:>
.



cxlF-if.qoj.TW?tiixi5IigaTEa,e-T-..5=&e--Ea-!--e-
" ⇐

( c.IE.> + { e-
is

calea> ) I

f 17=10
i

lEonon-d① t.im/-=(co1E--E.-*E1ca1Ex7
→ limp→ • 4*1,9>-1--13--0"tÉ§ÉÉ¥Eñ

I

= ¥ ,
IED

. ☐
I

1-
- -1

• Simple imaginary time propagation algorithms:
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→ For small In = : St we have e-
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→ Simplest algorithm : Iterate 14¥ → 11 - 5TH) 147

I
until converged .

→ Basic refinement : Reduce ft while converging .
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- Cost of imaginary time propagation : Old.mx/F.p)p#terusin@
↳ Pros and cons :

1- Very easy
to implement - Many iterations are needed

( typically 0 (104-105) /
.

+ Numerically very stable

+ simultaneous convergence
- Only ground state directly
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