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Abstract: The preparation of quantum dot thin films and the accurate determination of optical constants are particularly
important in the development and application of their optoelectronic fields. At present, the optical constants of MoTe,
single-crystal films prepared by mechanical exfoliation and chemical vapor deposition are relatively mature. However,
the optical constants of 2H-MoTe, quantum dot films are rarely reported. 2H-MoTe, quantum dots were prepared by ul-
trasonic assisted liquid phase exfoliation, and two sizes of 2H-MoTe, quantum dots were prepared by changing the type
of solvent and ultrasonic order. The optical constants such as refractive index, extinction coefficient and dielectric con-
stant of quantum dot films of two sizes were studied by B-spline model and Tauc-Lorentz model using ellipsometry. The
results show that the two sizes of 2H-MoTe, quantum dots have similar refractive index, extinction coefficient and a wid-
er spectral absorption in the visible to near infrared band. And compared with MoTe, bulk material, it has a lower dielec-
tric constant.
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Fig. 2 Size, morphology, structure and composition analysis of MoTe, quantum dots: (a) TEM image of 10. 5 nm quantum
dots; (b) TEM image of 3. 0 nm quantum dots; (¢) HRTEM images of 10. 5 nm and 3. 0 nm quantum dots; (d) XRD pattern of

10. 5 nm quantum dots; (e) Raman spectrum of 10. 5 nm quantum dots; (f) FTIR spectrum of 10. 5 nm quantum dots
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Fig. 3 SEM and UV-Vis-NIR absorption spectrum tests of MoTe, quantum dot films: The top-view SEM image of the quantum

dot films shows that (a) the particle size is 10. 5 nm, (d) the particle size is 3. 0 nm, and insets are the local enlarged images; The

cross-sectional SEM image of the quantum dot films shows that (b) the particle size is 10. 5 nm, (e) the particle size is 3. 0 nm;

The UV-Vis-NIR absorption spectrum of quantum dot films (¢) the particle size is 10. 5 nm, (f) the particle size is 3. 0 nm, and in-

sets are the pictures of the films



XX 5

ZEIEM A5 MoTe, i 5 R B4 1) 45 S 83 i R O ST S 5

TV ) o IR 2 A N 22 B A Bl 20 e
oy RS S s 9 JE B B2 48 B O 300 nm 22X
(6)—(8) Rl B—spline BEAY (1) 242, HA T2 —> 40
B MR G BCF AL B A A R S BRI
WM n kA, AT DA I 5t it 258 i 0T
SERM AR R AT EE . A5(9) /2 Taue—
Lorentz #1745 1 32 B 38 2oF 2l 28 A SO IY RE
fHE A AL S AR A W WSR2 9, WS X IO A B 141
i B

(ii)

Substrate

() A i D 35 1308 5 ) 7 22 8T 5 (b) 2H-MoTe, Bt 1~ 4,

& 4
T AR R
Fig. 4
trometer device; (b) The models of 2H-MoTe, quantum dot

(a) The schematic diagram of the ellipsometric spec-

film

(a) @ Measured A
40+ 140

@ Measured ¢

Fitted
32 132
A
24t {24
16 - 16
8L . . 48
0 500 1000 1500 2000
Wavelength/nm

s _(C)f’“ I

@ Measured n
nlof @ Measured k |
Fitted

0.5 40.5

0.0

1 1 1 0_0
0 500 1000 1500 2000
Wavelength /nm

Lift, < x <t

Bi(x) = p=0 . (6
() 0,0therwise P (6)
b l‘+ +1
Bi(x)= 2l ()« L T g, (7)
ti+]l*t, i+p+l [
S =2 eBlx) . ®)

b bR BY(x) By () BB () 1 AR R BRESK
BIYCRC, bR £ 0 A0 B A0, 26 45
N3 (6) % LT 0K B-spline bR %5 5 A FH 36 #E 23 =X
(7) T LAAE 38 R Bl . AU ()M FE SR 4 S (v)
P 3 Ry n A R AN, o o 255 10 ik R KR
IR R B
AE,C(E - E )
£ E
e, = [(E* - E2) + C’E*]E )
0 E<E,
Hrp ERASDGRE R AR TR, C IR T,
E AR B AR T 0 T LIS A K-K R ™,
i S fE
P15 2 10. 5 nm 2 s S RSEAMG O D00 38 5 4005 1Y
V2w BUE, LA AR A B—spline , 18 1 1% fis A0 15
T RO o FAL B A3 (2)-(5) TS
LIk F Lo E5(a,b) Rl 2, o] LW
GBI AE 5 G (BRI AL, 1815 (e) AT (d) 43 531)

060 (b) o Measured Ig |60
o Measured I,
Fitted
0.45 40.45
I
0.30 0.30
0.15F 0.15
0 500 1000 1500 2000
Wavelength/nm
3.0 3.0
(d)
241 124
@ Measured g
1.8k @ Measured &, | 1.8
Fitted &
1.2 {11.2
0.6+ 10.6
0 500 1000 1500 2000

Wavelength/nm

K5 FHRSE10. 5 nm MoTe, i 1 & B-spline ffi i B A 25 58« (a,b) iS5 (o) M n, kEAINRE S HLEME; (DN

AL E R E AN E B S A

Fig. 5 The ellipsometry spectra fitted results using B-spline model of MoTe, quantum dot film with the size of 10. 5 nm: (a, b)
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