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1. Motivation
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2. Minimal deformation principle
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3. Cluster additivity

cluster additivity
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Cluster additivity: Bravyi, DiVincenzo & Loss, Ann. Phys. 326, 2793 (2011); Hormann & Schmidt, SciPost Phys. 15, 097 (2023)

Vo
MAZERZETTIHE

Hé%fLJB Heff ®1p+14Q HY

QFE"F?‘J DRTIEH. BINIILEZT T

BRI EICH

TEE L TR nIE R 570

A —DEHEENEEZEICHRSNDOILEND D
. COMERFEFNICHEE-SNS

8/17



EERENIERERLERTIE., B/INERETTIEISRAE—INEEABND ccnns

VSRS E R LE L
) = al1) +b]0) + c[2) + -

JEELER AUB TIX. 1-particle sector
HD _ 3D @@ ma@) o g

AUB AUB AUB AUB AUB
[CEEREBRSHEA
U

Z M sector N EEMNBELHIZEFIE LA L

>

-

\_

FEHI SR —HRDFE

J
NLCED Y T AR —EHMN
IELLEETELGL

*\\\

/

R4 > b : minimal deformation & cluster additivity [ 5l ) &5 ]

Hormann & Schmidt, SciPost Phys. 15, 097 (2023); T. Momoi and O. Benton, SciPost Phys. 21, 030 (2026)

9/17



1. eigenstates

RS SA5—TH
HIE - EHAY R
£5HH

~

2. Cluster-additive
basis

Hormann-Schmidt
(HS) construction &
M 7E cluster-

additive basis Z K

%

~ ~

Hee =T

HT

i@k - cluster-additive basis Z%EIZ{EY . TDLETR/INER

3. minimal 4. effective
deformation Hamiltonian
9 5 A3 —NE
f%- m-i#E sector T H ¢t
T — 1l|lr Z&/ME > NLCE ~

— & D similarity transformation Z &L

#ER : HS construction EE C Hoe NGO, TDIEZFHRIE
[X/NER] REBELTERTES

10/17

Hormann & Schmidt, SciPost Phys. 15, 097 (2023); Momoi & Benton, SciPost Phys. 21, 030 (2026)



4. JEB R~ D5 1R
Numerical linked-cluster expansion : R S X2 —M R RD Hoee N

n=1 n=2 n=3 n=4

O ® 4 A
., o o _°, vm;=€k~i;%W@
-
cluster size / spatial range Z 119" O‘E)n)lk — Z lcoWe
C, |CI<n
\ /

o BEHEY SRA—CcTITAYIRAIE > Ho(C)

e hopping / interaction MITHIEZR Z & [T subcluster DEFE S #HBIFHMIZE L 5] <
e MEEATEHMNDMBTIELGL ., VT3 RI—H A4 X E=RFENIIEPLT ERH

e FRRRITIE DL L FMFEENRERIE L., INEKRITEL LS

BEUEESEIRESNICHE + BROFEEBR~DORBNINE

11/17
NLCE: Rigol, Bryant & Singh, Phys. Rev. Lett. 97, 187202 (2006); Yang & Schmidt, EPL 94, 17004 (2011) /



5. Applications
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: SrCu,(B0Os), M triplon 3T
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(i

Hip = Z[JISZS] + D,ILJ(SZ XSj)}
(23)2
realistic parameter: J'/] =~ 0.62
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Energy (meV)

FEIREN IR & B & DLEE

M. Malki and K. P. Schmidt (PRB 2017)
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Block-diagonalization + NLCE
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v" The upper and lower bands are asymmetric.



6. Summary
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