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Figure S1. Powder XRD patterns of BigSeo of different excessive Se.

1500 -35 -
(a) —e— BigSe, ( Il to SPS) -30-( )
& -1200 —e— BizSe, ( Lto SPS) —~ 5.
£ -
> -900] % -201
= S 199
% -600+ L -101
e 2 )
-300- .
300 400 500 600 700 300 400 500 600 700
T (K) T (K)

Figure S2. Temperature dependent (a) the Hall carrier concentration (nn), (b) the Hall carrier

mobility (un) of BigSeqsps and BigSeoLsps.
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Figure S3. Temperature dependent (a) the Hall carrier concentration (nn), (b) the Hall carrier

mobility (un) of BigSeqsps and BiSejsps.
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Figure S4. Samples cut from the SPS ingot along the parallel to (/) or perpendicular to (L) the
SPSing pressure direction.
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Figure S5. The optical band gaps of BisSeq and BiSe measured by the Fourier transform infrared
spectroscopy.
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Table S1 Relevant formulas and parameters applied in theoretical calculation of lattice thermal

conductivity.
parameters BigSeo BiSe Formulas'-3
A 3.1x10
N 17 12 MY
K=A—
v (A3) 28.53 21.08 y°N°T
M (g/mol) 140.11 143.97
longitudinal sound velocity, vis (ms') 2626, 28971 2714 vyt g T
transversal sound velocity, v (ms') 1574 17361 1583 R R R
h2 o 6nt
Op=r vy (=
b (K) 107.94,119.13L  107.86; 6, r ;zv‘“(wv)
; 3(%)2—4
v 1.36; 1.37¢ 1.46 ]/:E(vts—)
(B) +2
ts
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