A’ JAII»Aa¥x q-,-,-u
=EHE

FHERBIE RS, PENIERE RS, PL mapping
RG =465

i | NANOBASE 23 7] b A PO 3 i SRR R Gt RHA A Tk U foe i ik
iR T 5o 7 i B IR R A

& MFRRRECLHEHBEAR, RARRERNA#BSBRENES K
AR PEFEC0.02 um & TEHC 0.1 um
& RAA b IE
A ELE90%, L RA XM EH30%, 155 HmAE RS
& . fRaman/PL/ Yt HLI S 2 Al B A =
& Si%RE, Bk
& HFEEAN, HfEEEK
200pm x 200pm3E B P &R s % & 2D Mapping (x 40 objective)
MBS
XperRam Compact XplOOO
22 B8] PER 400nm 400nm
A AL 30cm-1 100cm-1
ek A 1. 5em-1 0. 6cm-1
s ] 30cm-1 F] 6000cm-1 100cm—1 ] 3500cm-1
CCD ICX674, 1392X1452 pixels | 1024x256 TE A R4 4H
TE #1748 FL 4% CCD Ml
BoLEs 532nm, FJIERL 785 532nm, FJERL 785nm
Mapping hig, 9, HHR $7 2 MG T EAANE
V' 10X, 40X, 100X 10X, 50X, 100X
St FR M, AR R S| A e
= 30%

3 J& XperRam Compact 5550144 A &) 412 AU S Tt

JS2FH SEA51 -
& OtRUR, K (ED AR

Aunion Tech Co.,Ltd

Room 904 Building 1 No.1878, West Zhongshan Road, Shanghai 200235, China
Tel: +86-21-51083793 Fax:+86-21-34241962
E-Mail: info@auniontech.com Website: www.auniontech.com




A IR~ =y
EEHE
PR, BYELERS, WnAUBEREMNFERERYE L, T ERENEH #1488 Kbk
KB RCHEMAR, LB S R R G To v 58 AU TR

(a) FEfh & BTSCE I YA 25 B 9K
i RMER

(b) FBRIKE MEHI mapping EIFE,
BB NHOEIHEIX % 180um x180Mm, 25 2pm

& hi=Eg (i)
AER®REBOLRECE MBS, BOtR#EEEE 40 5945 FHRKAHA 2008m x
200Mm, BWOLHRHPHFKE 0. 1

C

B () B RE S I B G

B (d) AL 38 5 mapping AIE, BB ABOEIEHEIX S 50um x50mm, FOEHHSHE 0. 3um
B (e) ZHi LB 58 mapping A8, T B AEOEIHE X Ik 30um x30km, WOt DEE 0. 1um
B () BB A2 mapping A8, T B AEOEFHE X Ik 30um x30mm, WOt DEE 0. 1um

— Multi-layer Mo,
— Single-layer Mo,

Intenslty (a.u.)

Aunion Tech Co.,Ltd

Room 904 Building 1 No.1878, West Zhongshan Road, Shanghai 200235, China
Tel: +86-21-51083793 Fax:+86-21-34241962
E-Mail: info@auniontech.com Website: www.auniontech.com




A’ JAII»Aa¥x q-ffu
=EHE

K (g) BRS5Z)R “HACHE B 2 AR5 5 2 1852

& Ut PL if%:

A ECHE D L H0]A _ Photo Luminescence data

Experiments Condition_ PL

2500

)
M
]

Intensity (a.u.

] I
520 540 560 580 600 620 640 660 680 700 720 740
AR _TMD S Wavelength (nm)

R ICHR :

(1) A Van Der Waals Homojunction: Ideal p - n Diode Behavior in MoSe, - Advanced
Materials CEANINPHAF-4ESRS)
(2)  SemiconductorInsulator Semiconductor Diode Consisting of Monolayer MoS’,
h-BN, and GaN Heterostructure —ACS Nano CESHNP 558

3. We propose a semiconductorinsulatorsemiconductor (SIS) heterojunction diode
consisting of monolayer (1-L) MoS2, hexagonal boron nitride (h-BN), and epitaxial
p—GaN that can be applied to high—performance nanoscale optoelectronics. The layered
materials of 1-L MoS2 and h—-BN, grown by chemical vapor deposition, were vertically
stacked by a wet—transfer method on a p—GaN layer. The final structure was verified
by confocal photoluminescence and Raman spectroscopy. Currentvoltage (IV)
measurements were conducted to compare the device performance with that of a more
classical pn structure. In both structures (the pn and SIS heterojunction diode),
clear current-rectifying characteristics were observed. In particular, a current
and threshold voltage were obtained for the SIS structure that was higher compared
to that of the pn structure. This indicated that tunneling is the predominant carrier
transport mechanism. In addition, the photoresponse of the SIS structure induced
by the illumination of visible light was observed by photocurrent measurements.
A : monolayer MoS2 . h-BN . GaN . semiconductorinsulatorsemiconductor diode .

carrier tunneling

(3) Raman Vibrations, Domain Structures, and Photovoltaic Effects in A-Site
La-Modified BiFe03 Multiferroic Ceramics - JACS CIRHNPRHEEES:)

2. Micro—Raman spectroscopy, X-ray diffraction, high-resolution transmission

electron microscopy (TEM), oxygen vacancies, synchrotron X-ray absorption

spectroscopy, magnetizations, optical band gaps, and photovoltaic (PV) effects have

been studied in (Bil - xLax)Fe03 (BFO100xL) ceramics for x = 0.0,0.05, 0.10, and
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0. 15. XRD, Raman spectra, and TEM confirm a rhombohedral R3c symmetry with the tilted
Fe06 oxygen octahedra in all compounds. The low—frequency Raman vibrations become
broader and shift toward higher frequency as La3+ increases. Fe K—edge synchrotron
X-ray absorptions reveal that Fe3+ valence and Fe — 0 - Fe bond angle are not modified
by the La3+ substitution. All compounds exhibit a linear antiferromagnetic feature.
Optical transmission reveals band gaps in the range of 2.22 -2.24 eV. The
heterostructures of indium tin oxide (ITO) film/(Bil - xLax)Fe03 ceramics/Au film
show a p-n junction—like I -V characteristic behavior. The maximal PV power
conversion efficiency can reach 0.19% in ITO/BFO15L/Au under illumination of k =
405 nm. A junction—-like theoretical model can reasonably describe open-circuit

voltage and short-circuit current as a function of illumination Intensity

(4) Enhanced photovoltaic effects in A-site samarium doped BiFe03 ceramics: The
roles of domain structure and electronic state - JECS CESINMAE8ERE)
3. This work reports enhanced photovoltaic (PV) responses of (Bil — xSmx)Fe03
(x =0.0, 0.05, 0.10) ceramics (BF0100xSm) with ITO film under near—ultraviolet
irradiation (7 =405 nm). The ceramics were characterized by micro—Raman scattering,
high-resolution transmission electron microscopy, and synchrotron X-ray absorption
spectroscopy (XAS). A rhombohedral R3c symmetry with tilted FeO6 octahedra has been
confirmed. The Fe K-edge absorption spectra reveal a slight shift toward higher
energy as A-site Sm3+ substitution increases. The oxygen K-edge XAS reveals an
enhancement of hybridization between the O 2p and unoccupied Fe 3d states due to
Sm doping. The optical band gaps are in the range of 2.15-2.24 eV. The maximal PV
power—conversion and external quantum efficiencies respectively reach 0.37% and
4.1% in the ITO/BF05Sm/Au heterostructure. The PV responses can be described
quantitatively by a p—n—junctionlike model. The domain structures and hybridization

between the 0 2p and Fe 3d states play important roles for the PV responses

(5) Raman spectra and structural stability in B-site manganese doped

(Bi0. 5Na0. 5) 0. 925Ba0. 075Ti03 relaxor ferroelectric ceramics - JECS (SN 445E
)

3. Soft X-ray absorption (XAS), transmission electron spectroscopy (TEM), Raman
spectroscopy, and synchrotron XRD have been studied in B-site 0 - 2 mol% manganese
(Mn) doped (BiO. 5Na0. 5)0. 925Ba0. 075Ti03 (BN7.5BT) relaxor ferroelectric ceramics.
High-resolution synchrotron XRD and TEM reveal two phase coexistence of rhombohedral
R3c and tetragonal P4bm structures in 0 and 0. 2%, and an orthorhombic structure in
1 and 2% Mn—doped BN7.5BT at room temperature. Raman spectra of 0% Mn reveal
structural transition from two phase coexistence to tetragonal phase near 190 °C
with a softening anomaly, while 0.2 - 2% Mn—doped BN7.5BT show softening behavior

near 290 °C upon heating. Raman spectra and synchrotron XRD indicate that Mn doping
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can enhance structural thermal stability in BN7.5BT ceramics.© 2015 Elsevier Ltd.
All rights reserved.
F##i7]: Relaxor ferroelectric ceramics; Raman spectroscopy; Synchrotron XRD; Phase

transition

(6) Raman vibrations and photovoltaic conversion in rare earth doped

(Bi0. 93RE0. 07) Fe03 (RE%Dy, Gd, Eu, Sm) ceramics - CERAMICS INTERNATIONAL C#sn
[(igEssE Y
3. High-resolution Raman spectra, X-ray diffraction, oxygen vacancies,
synchrotron X-ray absorption spectroscopy, magnetization, optical bandgap, and
photovoltaic (PV) conversion have been studied in BiFe03 (BF0) and

(Bi0. 93RE0. 07) Fe03 (RE¥%Dy, Gd, Fu and Sm) multiferroicceramics (7%Dy - BFO,
7%Gd - BFO, 7%Eu - BFO, and 7%Sm - BFO). 7%Dy - BFO exhibits a weak ferromagnetic
behavior instead of the linearantiferromagnetic responses found in the other
compounds. Optical transmissions reveal band gaps of 2.20-2.21 eV, which are
slightly smallerthan 2.24 eV in pure BFO. The current vs. voltage (I-V)
characteristic curves of indium tin oxide (ITO)/(Bi0.93RE(. 07)Fe03
ceramics/Auheterostructures suggest a p - n—junction-like behavior. The maximal PV
power—conversion efficiencies under illumination of A %405 nm in ITO/7%Dy - BFO/Au,
ITO/7%Gd - BFO/Au, ITO/7%Eu - BFO/Au, and ITO/7%Sm - BFO/Au respectively reach 0. 22%,
0.35%, 0.27%, and 0.24%, which are much larger than 0.017% in ITO/BFO/Au. The PV
open—circuit voltage and short—-circuit current can be reasonably described by
ajunction model as a function of illumination intensity.

A Rare—earth doped BiFe03 ceramics; Raman vibration; Structure; Optical band

gap; Photovoltaic conversion
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