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Fig. 1.(a) Schematic view of the growth of 1T-CrTe, nanosheets by CVD; (b) The 1T-

CrTe; nanosheets thickness as a function of growth temperature with the corresponding

3



Optical images; (c) Optical image of the CrSe, nanosheets on WSe; substrate; (d) At growth
temperatures of 700, 710 and 720° C, the thickness distributions of CrSe; nanosheets; (e)
Atomic force microscopy images of monolayer CrSe, after exposure in air for different
durations; (f) Illustration of the process of synthesizing FeTe nanosheets by CVD; (g)

Tetragonal and hexagonal FeTe optical images and atomic force microscopy images.
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Fig. 2.(a) Schematic illustration of the growth process of CoX, (X = S, Se, and Te); (b)
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OM images and height profiles of ultrathin CoS>, CoSe», and CoTe, nanoplates on SiO,/Si;
(¢) Schematic of Sublimed-salt assisted CVD growth of VSe,; (d) The lateral length of

VSe, nanosheets as a function of hydrogen flow rate.
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Fig. 3.(a) Schematic of the space confined CVD synthesis method for making Fe.GeTe
flakes. ; (b) Optical images of FesGeTe, nanosheets synthesized at distances from different
Te precursors to Fe/Ge precursors; (c) Schematic of the pretreatment of precursors for V-
doped WSe; by mixing liquid W with V precursors. The inset shows optical image of
CVD-grown V-doped WSe; monolayer; (d) Schematic illustration of the pretreatment of

precursors for 0—-MoOs: Te nanoflakes from Mo layer deposited by evaporation as precursor.
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Fig. 4. Magnetic hysteresis loops for 1T-CrTe; flakes with a thickness of ~3.0 nm under
the magnetic field parallel (a) and vertical (b) to the c—axis of the crystal; (c) Remanence
and coercive force at zero field for 1T-CrTe, samples of various thicknesses; (d)
Temperature—dependent magnetic moment of 2D &-Fe,O3 with a vertical magnetic field at

100 Oe; Magnetic hysteresis loop obtained by VSM of CrS; at different temperature in
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parallel magnetic field (¢) and vertical magnetic field (f).

PRBNFE S E5E TH(Vibrating Sample Magnetometer, VSM)J& 55—l 5 5246 #fi (1) P R AE
Titke R ARG SR, A i E — IR DN P o0 DA ] 8 AR MR MR AR S, FBAHTBOR A%
M EIRB) UG T, R JE TR ARIIRE S BR8], VSMA AT DA & M-H i 2 FIM-T i 2k .
TP R 2 B AR VR R VSMIERAIE 1V Teo MIND Tea (K 8k il AT 2y LA K TaTe IR AT A
sl aniElae-HFTR, o EEZEGRRRA SO E R HIEE VSMIIE | CroSsb AT 12 H
Tl W R i 25OV ESPAT AN ELREIAE R, £E120 KU o] LUK I B 2 i G, 1X 5% B Neel
i (Tw) 120K

SR, VSMIFIIE RS IR TSQUID. thAh, {i I SQUIDAIVSMEE i & st 1 /7 il &
T AR RS S i B E RG] . — 5T, HICVDHIRE ) Z4ERPRLRRE S 5T E RN P
SR/ JE AT e 2 3 3O AR T A IR R AR R . 53— 71, 4EA LS R AR KA R
ECEE G )RR 2 B R b o 1RSSR P B REVE 2% B A5 5 B IR I B 5 S T R s T =
HEMRIEIE S, REOSMRIEVERE AR TEAL 646,

3.2 iz

ANTF] T FISQUIDELV SMERAS K BEAN R J& BEANRST HIZAK Fr (SRR, B — 2 T30
A JZ B BN GHK Py RN PT DS i re N A5 31 PRIk, 5 R 5 B0 A% A DU 8 P DAAE RS 1
eI MR N ARG . BN, S R TR AL A A B ER A B CVDAE K TR 2. 48
nm(Z34)2) B JLHA0K I VSer,  FEREAN [F] JE FE ) VSea #EAT 1 4z M & (KE15(a)) . 72
(>9. 6nm)VSex 442K - HH W82 21 K 1 AR AN 28 M G BH (magnetoresistance, MR), HARGRT =
Yk H faf % FE 38 (charge density wave, CDW)f&HtET, X0 HE/Z HHT-CDWAE 2 KT #4535
AU R B . BEE R AR, COWIRESHMAAMEMRY: ] B4, 7E4. 6 nm/F (L 7L)HY
VSexZAK fr o, FEIR AR 110 KNy, BIE H 3 7 ARHR — IRMREIAE2DAR 4 A 55 f Jm) d(weak
antilocalization, WAL)ZX S, - WALZS S AT LU Hikami-Larkin-Nagaoka(HLN) /7 #£ 5¢ 2 Hifl &,
R -l AR A 2 L7,

(@) 1o —75m (b) 092 77T (c) °5—5x o
— 55nm f ] .
= 08— 6.0 nm \'\.} raato s s e, ..J"'”/ 74 b 0.0+ e /1 ” //’._‘
=) — 9.6nm T o91f SR s # $ _ i  H
S 06 _ 20m ' o ettt _.,,:-..-A""" .‘,».{‘ - X -05F b4 !
% 28 nm c T /.4- < 12T < Ny Yo, -
Xx| O & ° {1 o -t e
g oaf £ MSNEY AT Bl W L g
E: a 0.90 Frrvestiseentin, 57 © 6T aaad / \ e
% i e
a e 3T ANl . H &=
0.2 - 1T 15F
- - 0T
0.0 N N N n n 0.89 N L 20 L " n L n
0 50 100 150 200 250 300 2 4 8 16 32 9 6 -3 0 3 6 9
T(K) T (K) H(T)
d e f
( ) 1.0+ tr-Cr,Te, — ( ) J200_ ( ) [zon - = 200K

——m-Cr,Te, /—‘ T,
150 K
0.9t 125K

/ 100K
z
: z 75K
0.8 it x o
// WL 50K
orl= pr | 25K
2K
0 50 100 150 200 250 -1.0 -0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0
T (K) HH (T) MoH (T)

Kl5(a)4. 6 ~ 28 nmA[AJEREEVSe K R B EDN ) FEBH 2, R EH28 nm VSe4K A

8



BIE ) Tepws  (b) A [FIES T RS HURIR AR B2, SRS T (o)1, 9 KN
ML, @i XKL MR)= alf? + b FAFIUCHIA G (E4R): (d)EEZ N6 nmif)
tr—CrsTes Flm—CrsTesila 5 K HH I [ HLBH ; 79 AI7E6 nm/E tr—CrsTesas£F(e) AIm—CrsTes # 14(f)
0B R (1T 9 )3 i P AR RS EE /K FEL R

Fig. 5. (a) Temperature—dependent longitudinal resistivity of VSe, nanosheets with different
thickness from 4.6 to 28 nm, indicating the evident 7cpw of the 28 nm VSe, nanosheet;
(b) Logarithmic low—temperature—dependent resistivity under different magnetic fields. Solid
lines are fits to the Kondo model; (c¢) Transverse and longitudinal MR with low magnetic
field fits (solid lines) to expression MR (%) = aH’ + b at 1.9 K; (d) Temperature dependence
of the longitudinal resistance of tr—CrsTes and m-CrsTes with the thickness of 6 nm,
respectively; Temperature-dependent magnetic field (out-of-plane) sweeps of the Hall
resistance measured on the 6 nm thick tr—CrsTes device (e) and 6 nm thick m—CrsTes device

(f), respectively.
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Fig. 6. (a) Schematic of the MOKE measurement of the CrTe nanosheet; (b) 6k as a
function of temperature for CrTe nanosheets with thicknesses of 11, 15, 19, and 45 nm;
(c) Hysteresis loops of CrsTes nanosheets with thicknesses of 10, 17, 23, and 30 nm
measured at 50 K; (d) RMCD signals of the CrSe; nanosheets with varying layer numbers
at 15 K; (e) RMCD signals of the 16-layer CrSe; nanosheet at different temperatures; (f)

Magnetic phase diagram for CrSe; of layer number versus temperature.
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Fig. 7. (a) MFM images of 2D ironene with different thicknesses; (b) MFM images of 2D

ironene with different geometrical shapes; (c) MFM images of a rectangular £-Fe,Os single
crystal with the thickness of =~ 10.2 nm, after applying the voltages of 0, +10, and —10

V, respectively.
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Fig. 8. (a) Temperature-dependent PL spectra of a—MnSe nanosheets collected from 80 to
300 K; (b) In and R, and (c) EQE and D* at various excitation wavelengths of a—MnSe—
based photodetector at room temperature and atmospheric conditions; (d) Comparison of the
anomalous Hall conductivity and anomalous Hall angle of CrsTes nanosheets with other

metallic ferromagnetic materials.
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