Measuring correlations of Majorana in flat-band
with quantum metric
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Another measurment -- Quadratic Spread and it's relation with Quantum
Metric




Introduction to Majorana

Solving Lieb-Kitaev model with Exact Diagonalization
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Quantum metric solution of localization length in k-space

Solving analytic form of wavefunction
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B €2 (k) <—1>
F 3, "B E.
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HAPHB Ty (Na) = (1,-1)T, FARES:
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AH. BAMMAURZARERNERY, BHEEREAAPEEREE R, BREHEAPERRERTUT . EIFHL
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# V=1 Delta = 0.01
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for s in range(N) :
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H[s,s+1] =

H[s+1,s]
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for s in range(N) :
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B—HEX FP"(Na)Ti S 5B =A e, v, po MBI, ST SEEERERISBH AT, FENEFEE
K 5 X BT 94, ¢, Yo B T3 12 (particlef 73):
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k -1

M, fEug(k)2ét, EHRZEETEKNT. REEPHEMTEHBERT . XEAEENTET S THEQML= 4
Bm, IERBuwk)BTELRRRPERNIES . X2 UiKitaevil 4 TS T marjorana, B 1 IR R ZHE I 578,
# Kitaev chain 12 ZE N\ — 4~ B A& K LatticeF i), 47 2 4P E 5t R A Lattice® T .

Original Definition of Quadric Spread
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RAERA BT ZHRRES, W Equadratic spreadE —NMFHE L, ERFEHLEMEATH. EEENEFNTBALE
) quadratic spreadf% 3., £ X5 7 RAL B nfg B wannier 2 3 H bloch B $ o), 48 B -
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—HERATHIES .

Calculating QML with the definition of Quadratic Spread
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= <m2>L —af

XERFAE-ANHEZETRETHNYEER (o) MERFEX -85, EXENMERER: o, XA F o bya
model-dependent constant in the order of lattice constant a. For instance, in the Lieb-Kitaev model this constant becomes zero in the
flat quasiparticle band limit as shown in section.JX 4~ % ¥ & 7N R 48 J5 T X — BA N 2 o® 7 1 B Fig3it R A R AT A £ &
B {H£JE X — FARYE 4 B 5] SCHR [68] N. Marzari and D. Vanderbilt, Phys. Rev. B 56, 12847 (1997)F A R (11), M 42
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FIG. 3. (a) A comparison between the localization length of a
MZM extracted numerically £, and 4&on. (b) The quadratic
spread Q8 of MZMs as a function of QML £qu. The results
are in agreement with Eq. . The parameters of the lattice
model for both figures are g =0, =5 x 107%J, A = 4.95
107*J and V/J € [0.01,0.1].

RERBITRENER: Qmr=alqu+CN3® . RETXELTUAEE, HARTHEMEBEWAT £, %
BRRRINT Qsr R mﬁﬁ:ngﬂﬁTmﬁﬁ:chs, Ht~Aandp=0, RF&s EFMRBEESET —EHR.
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