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→ Visualization : YG
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- Generic QMB operators are , due to their linearity ,
fully specified by their action on the computational

basis states .

- Basic examples of operators :
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↳ Spin - flip : 5¥ ) I
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• Action of QMB operators can be conveniently
implemented with bitwise operations .
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Recap bitwise operations :

1
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- Apply logical operations such as AND ,

OR
,
✗OR

,
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I bit by bit to
a pair of integers in binary representation,

and store the result in a new integer . y
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- For now
,
think of operators as 242N matrices

0 = { ↳ 101 I> 17>4--1

Iid

(later : sparse matrices , on the fly algorithms , symmetries, etc)

- Examples :

↳ Implementation of SEM from its action on basis

integers I.
int jbit = 2M£

;
initialize 5¥ ' as zero matrix ;

Loop on I :O
,
. . . 12N
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{
if ( ( jbit AND It -1-0 ) {

5¥ [I ,I] + = 0.5 ,'



} else {SÉ
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}

↳ Implementation of 5¥
'
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5¥ ' [I ✗OR jbit , I ] -1=0.5 ;
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int Iij = I AND bitij ; [% retrieve bits i and g- from I]
int hoping = bitij ✗OR Iij ; [% Flip bits iaadj in Iij ]
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- General approach : Decompose generic operator

0 = { ↳ 1011=7 1J>LII ( e. g.
the Hamiltonian ) into

Iif

d Suen 0 = É On such that for a given Io ,
the
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matrix element < y / 01 Io > is non
- zero for at most

one state 7 .



→ All finite matrix elements are known after a

single loop on I
,
rather than a costly double

loop on I and J .
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→ Finite elements CJIO II> are stored more economically
in a sparse matrix

.
spicy typically

↳ # of non - zero elements ⇐ F. dim IN)=t F. 2Nd v2?

↳ Typically in ED for QMB systems , F~log(dink)~N,
even for spatially non - local Hamiltonians .


