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TiWle: POLFED - a neZ diagonali]aWion approach Wo VWXd\ non-eqXilibriXm phenomena: applicaWion Wo
man\-bod\ locali]aWion

AbVWUacW: I Zill inWrodXce pol\nomiall\ filWered e[acW diagonali]aWion meWhod (POLFED) of compXWing
eigenYecWorV of large VparVe maWriceV aW arbiWrar\ energieV - a WaVk WhaW ofWen ariVeV Zhen VWXd\ing
non-eqXilibriXm phenomena in qXanWXm man\-bod\ V\VWemV. The algoriWhm findV an opWimal baViV
of a VXbVpace Vpanned b\ eigenYecWorV ZiWh eigenYalXeV cloVe Wo a Vpecified energ\ WargeW XVing a
high order pol\nomial of Whe maWri[. The memor\ reqXiremenWV Vcale mXch beWWer ZiWh V\VWem Vi]e
Whan in Whe VWaWe-of-Whe-arW VhifW-inYerW approach, Zhile Whe WoWal CPU Wime XVed b\ Whe WZo meWhodV
iV Vimilar. AlVo, Whe performance of POLFED iV noW VeYerel\ impeded Zhen Whe Whe nXmber of non]ero
elemenWV in Whe maWri[ iV increaVed alloZing Wo efficienWl\ VWXd\ modelV ZiWh long-range
inWeracWionV.
I Zill demonVWraWe Whe poWenWial of POLFED e[amining man\-bod\ locali]aWion (MBL) WranViWion in
1D inWeracWing qXanWXm Vpin-1/2 chainV. SpecWral VWaWiVWicV encode ThoXleVV and HeiVenberg Wime
VcaleV ZhoVe raWio deWermineV ZheWher Whe V\VWem iV chaoWic or locali]ed. SimilariWieV in Whe Vcaling
of Whe ThoXleVV Wime ZiWh Whe V\VWem Vi]e and diVorder VWrengWh in one-bod\ AnderVon modelV and
in diVordered qXanWXm man\-bod\ V\VWemV VXggeVW a VloZing-doZn of d\namicV aW large diVorder
VWrengWhV in man\-bod\ V\VWemV bXW acceVV Wo Vmall V\VWem Vi]eV onl\ preYenWV one from reaching
XnambigXoXV conclXVionV aboXW MBL WranViWion. ThiV iV fXrWher VXpporWed b\ V\VWem Vi]e
dependence of biparWiWe enWanglemenW enWrop\ and of Whe gap raWio Zhich highlighWV Whe imporWance
of finiWe-Vi]e effecWV in Whe V\VWem. PoVVible VcenarioV regarding Whe MBL WranViWion along ZiWh
eVWimaWeV for Whe criWical diVorder VWrengWh Zill be diVcXVVed. Finall\, I Zill preVenW reVXlWV regarding
MBL in highl\ conVWrained one-dimenVional qXanWXm Vpin chainV. The increaVe of HilberW Vpace
dimenVion ZiWh V\VWem Vi]e iV VloZer Whan in Whe XVXall\ conVidered Vpin-1/2 chainV Zhich alloZV Wo
inYeVWigaWe conViderabl\ larger V\VWem Vi]eV.
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