44 4 ( ) Vol. 44 No. 4
2020 7 Journal of Jiangxi Normal University( Natural Science) Jul. 2020

: 1000-5862(2020) 04-0373-05

( 330022)
Al O,
10 482.54 A DOLI 10. 16357/j. cnki. issn1000-5862. 2020. 04. 08
0
( )
942
N N 1344
13
46
2
2
2
( )

1547
78 .

120200122
(51761017 51661012 51461019)
(19889 . E-mail: 408958049@ qq. com



374 ( ) 2020

300 mJ.248 nm 10 Hz.
( 1).
( Laser molecular beam epitaxy LMBE) (99.99%)
Coh GF Al O, ( 4 cm.
t
oherent( ) ' 3 mm) 1.5 em.
) 8 mm
(Nit Fe =1:1)
(
) TEM
2
LMBE
: 400 C 600 C (
1 x107" Torr ;
) 2
’ Al, O,
RIRERIBE R
1. XYBrER
2. 7133}
3. e
&k?ﬁ“%ﬁj“ﬁ%ﬁ - 4. N/ ED
’ st ' e
™
.
-
“
>
RAHLET e, b
fT 28
P I
! ! \ AN £ ‘,‘. NTE
kg e sagr ak o
1 L. BEpf x4
N X 2. AT AR R
T T 7T T3 BRAIARE/ ekt /St

-
geRANEEEIEIERES RN RNy

H R
g E ..... E
TAL, NiFe worse  :

-

. .
. -
L T R T

1
2010JEOL ( HTEM) 2



4 375
2( a) 2(b) 400 °C 600 C 2( a)
2('b)
2
Al 0,
2
400 C
15 nm
600 °C
20 nm.
2
( Finite Element Analysis) .
( Molecular Dynamics) 02
ANSYS ( FEA)

400 C

600 C

ANSYS



376

Fe=1:1) ALO,

lus)
ratio)

2

Xy

600 C

( ) 2020
)
(
).
)
( Ni:
( Young's modu—
360 Gpa ( Poisson”s
0.24.
2325 @
0.000 251 0.006 791 0.013 331 0.019 871 0.026 410
3 400 C NiFe
ALO, 600 °C NiFe ()
ALO,
4 2 0. 020}
AL 0, ~0.015¢
0.010
0.005F 35
400 C 80 ¥/nm
100
/o 120140 1500
4 400 °C NiFe ()
600 °C NiFe ()
AL O
: ( i) 2 Y3 Xy
4
400 C 600 C
2
2627 ( ll)

28

ANSYS 2



4 377
ended cylindrical Au-Ag alloy nanostructures on a Si/
SiO, surface J . Nano Letts 2004 4( 8) : 1493-4495.
12 Linic S Christopher P Ingram D B. Plasmonic-metal nano—
structures for efficient conversion of solar to chemical en—
ergy J . Nature Materials 2011 10( 12) : 911-921.
13 Liu Yin Qin Xiaoying Qiu Tai. Magnetic properties of
nanostructural y-Ni28Fe alloy J . Trans Nonferr Met
Soc China 2006 16( 6) : 13704373.
14 Azizi A Sadrezhaad S K. Synthesis of Fe-Ni nano-parti—
cles by low-temperature hydrogen reduction of mechanical—
ly alloyed Niferrite J .J Alloys Compd 2009 485( 1/
2) :484-487.
15 Choi W K NgV Ng S P et al. Raman characterization of
1 Zihlmann S Makk P Vaz C A F et al. Hexagonal boron . . . . .
germanium nanocrystals in amorphous silicon oxide films
nitride as an atomically thin oxidation barrier for ferromag— . ] .
synthesized by rapid thermal annealing J .J Appl Phys
netic nano structures EB/OL . 20194247 . https: //
) Jabs /1509 0308741 1999 86( 3) : 13981403.
ANV OTgrabs i v 16 Wellner A Paillard V Bonafos C et al. Stress measure—
2 Kim J Rong Chuanbing Lee Y et al. From core/shell struc— ) .
A FePt/Fe 0. /MO 1o e FoPt il ments of germanium nanocrystals embedded in silicon ox—
e Che e f“M & 10 ;;ro‘;m; (g)“;m 7242 ‘;;Zzp rees ide J .J Appl Phys 2003 94(9) : 5639-5642.
: st aterials 1 7242-7245.
! ety of Aeriats (23) 17 Chew H G Zheng Feihu Choi W K et al. Influence of re—
3 Lambert C H Mangin S Varaprasad B S D Ch S et al. . )
ductant and germanium concentration on the growth and
All-optical control of ferromagnetic thin films and nano— . .
stress development of germanium nanocrystals in silicon
structures J . Science 2014 345( 6202) : 1337-1340. . .
4 Abmed A Gaibhive N S, Intrinic f - behavior i oxide matrix J . Nanotechnology 2007 18( 6) : 65302.
] . Intrinsic le E L ¥
e APae PHHISIC feTomagnetic behavior 18 Ren Wei Yang Yurong Diéguez O et al. Ferroelectric do—
Fe-doped Cu, O octahedra due to cation vacancy defect EB/ . . o . . .
OL . 20194247 . hito: // o ed /b mains in multiferroic BiFeO, films under epitaxial strains
. 7 . http: it—
P [TV CSUIT. SUImEH. el nalbr J . Phys Rev Lett 2013 110( 18) : 187601.
stream/ 123456789 /37286 /1 / ahmed_octahedra. pdf. . . . .
19  Jin Zuanming Xu Yue Zhang Zhengbing et al. Strain
5 Baltz V Sort ] Rodmacq B et al. Thermal activation . L
i N N bias in f ) . modulated transient photostriction in La and Nb codoped
1lects t 2he ¢ > ¢ tic-antile ag—
eriects oft The exclialige bias mn feromagneticrantiferiomag multiferroic BiFeO; thin films ] . Applied Physics Let—
netic nanostructures J . Physical Review B 2005 72 .
ters 2012 101( 24) : 242902.
(10) : 104419. i i i -
20 Liu Guirong Dai Keyang Nguyen T T. A smoothed finite
6 Mohammed Salah E H Hehn M Malinowski G et al. Ma— .
element method for mechanics problems ] . Computa—
terials and devices for all-eptical helicity-lependent switc— . )
N | of Phusics D Anolied Phvsics 2017 50 tional Mechanics 2007 39( 6) : 859-877.
ing J. . Journal of Physics D: Applied Physics 21 Levitas V I Idesman A V Palakala A K. Phasefield mod—
(13) :133002. . o
eling of fracture in liquid J .J Appl Phys 2011 110
7 Suzuki K Parsons R Zang Bowen et al. Copper-ree nano— (3) 33531
crystalline soft magnetic materials with high saturation ” . ) ALO
magnetization comparable to that of Si steel J . Applied Ni ? 3]
i .
Physics Letters 2017 110( 1) : 12407.
. Hy““Li %Y 2 (h ) S . : 2012 42(7) : 711915,
t al.
Hang 'l - duan '.Oflg o .aol %ngs ?n ¢ a' e 23  Benabbas T Androussi Y Lefebvre A. A finite-element
suppression and sensitivity manipulat lic tun—
supg?lebm.on ane senst .Wl ¥ maniptia .10n oF maghe l(. u study of strain fields in vertically aligned InAs islands in
nel junction sensors with soft magnetic Co,, 5 Fe, 5Si;s B, GaAs ] .J Appl Phys 1999 86(4) : 19454950.
layer J . Jouranl of Applied Physics 2017 122( 11): N " .
113903 24 Pei Qingxiang Lu Cheng Wang Yunyu. Effect of elastic
) anisotropy on the elastic fields and vertical alignment of
9 Li Zhenhua Truhlar D G. Nanothermodynamics of metal nan—
i Chemical Sei 2014 5(7) < 26052604 quantum dots J .J Appl Phys 2003 93( 3) : 14874492.
oparticles ] crieat selence (7) 25 Shin H Lee W Yoo Y H. Comparison of strain fields in
10 Yen Chunwan Lin Mengliang Wang Aiqin et al. Co oxi- .
truncated and un-truncated quantum dots in stacked InAs/
dation catalyzed by Au-Ag bimetallic nanoparticles sup— ) . . .
| " | of Phvsical GaAs nanostructures with varying stacking periods J . ]
ported in -mesoporous silica ] . Journal "of Physica Phys Condens Matter 2003 15(22) : 3689-3699.
Chemistry C 2009 113(41):1783147839. ( 23 )
11 Zhang Hua Jin Rongchao Mirkin C A. Synthesis of open—



4 :Zn MoS, N 423

The Theoretical Study on the Configurations Electronic Structures and
Electrocatalytic Hydrogen Evolution of Zn-Doped MoS,

ZHANG Hongge' ZHU Jia"" ZHANG Yongfan’
( 1. College of Chemistry and Chemical Engineering Jiangxi Normal University Nanchang Jiangxi 330022 China;
2. College of Chemistry Fuzhou University Fuzhou Fujian 350116 China)

Abstract: The geometrical configurations electronic structures and the hydrogen evolution performance of molybde—
num disulfide ( MoS,) and Zn doped molybdenum disulfide ( Zn-MoS,) at different doped concentrations are stud—
ied by density functional theory ( DFT) . The results show that after Zn doped molybdenum disulfide the Gibbs free
energy of atomic H adsorption on Zn-MoS, is significantly decreased to —0.09 eV which is close to the ideal value
(‘about O €V) indicated hydrogen adsorption performance is effectively improved. Analysis of electronic structures
show that a new gap state which originates from Zn-3d state appears near the Fermi energy level of the Zn-MoS,
which indicates that the electronic structure of molybdenum disulfide is effectively modulated. There also is a new
electronic state of S3p orbital occurred near the Fermi energy level of the Zn-MoS, which results in effectively
overlapping between the S3p orbital and the H-'s orbital and further significantly optimizing the hydrogen adsorp—
tion performance. Furthermore the analysis of Zn doped MoS, at different doping density show that the system can
remain excellent catalytic activity for hydrogen evolution reaction. The electronic properties of the MoS, can be effec—
tively modulated by Zn doping MoS, at different doping density and further the electro catalytic activity for hydrogen
evolution reaction is improved.

Key words: MoS,; Zn doping; electronic properties; electrocatalytic activity for hydrogen evolution reaction; density
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The Preparation and Strain Field Study of Embedded Ni¥e Alloy Nanoparticles

CHEN Mingyue ZHOU Hang’
( College of Physics and Communication Electronics Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract: Through the pulse laser deposition system and rapid thermal annealing process the embedded Ni¥'e alloy
nanoparticles grown in the Al,O, film are prepared. Through the finite element analysis it is also found that the an-
nealing temperature not only has a significant effect on the size of embedded Ni—¥e alloy nanoparticles but also can
change the strain field distribution of Ni¥e alloy nanoparticles so that the related properties of nanoparticles can be
further improved. Therefore it is of great significance to explore the effect of annealing temperature on the strain
field distribution of embedded Ni+¥'e alloy nanoparticles and it also provides a new way to control the mechanical
properties and soft magnetic properties of Ni¥'e alloy nanoparticles.

Key words: NiFe alloy; nanoparticles; finite element analysis; strain field distribution ~ ( : )



