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Fig. S1 UV-Vis absorption spectra of LN powder samples with different Li amounts.
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Fig. S2 Zoomed XRD patterns of the as-prepared LN samples with different Li 
amounts. (a) peak of (012) plane, (b) peaks of (214) and (300) planes. 



Table S1 Frequencies of TO and LO phonons of symmetry A1 and E on congruent LN 
crystal.1,2

Modes A1(TO)/cm1 A1(LO)/cm1 Motion
1 254 272 Nb z, O z
2 275 332 Nb z, Li z
3 332 419 O x y
4 631 871 O x y
Modes E(TO)/cm1 E(LO)/cm1 Motion
1 152 186 Nb x, y, O x, y
2 186 194 (all)
3 236 238 (all)
4 263 295 (all)
5 322 366 (all)
6 369 425 (all)
7 432 456 (all)
8 578 625 (all)
9 738 880 Nb x y, O x y



200 400 600 800 1000
In

te
ns

ity
 (a

.u
.)

Raman shift (cm-1)

 Powder
 Crystal

200 400 600 800 1000

In
te

ns
ity

 (a
.u

.)

Raman shift (cm-1) 

LN crystal

a b

 
Fig. S3 Raman spectra of the as-grown LN single crystal (a) and 1# LN powder 

sample (b). Inset of (a) is photograph of LN single crystal along the c-direction grown 
by Czochralski method within our lab. 



 
Fig. S4 E(LO) peak of sample 1 in Raman spectra. Red line is fitted curve. Right table 

lists our fitted data. 
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