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(a)

(b)

Fig. 6. SEM images of contact configurations of the W probe at the
middle (a) and tip (b) of an individual diamond nanocone.

The I–Va curve of the nanocontact between the W probe
and the diamond nanocone tip can be understood as the com-
bination of a smooth background current and some discrete
current jumps. The smooth background of the I–Va curve at
forward bias combined with the curve at reversed bias pro-
vides us the information about the tunneling barrier.

The temperature dependence of these discrete current
jumps was also investigated by changing the substrate temper-
ature. The I–Va characteristics of the diamond nanocone tip at
elevated temperature are shown in Fig. 7(b), the dashed lines
shown in Fig. 7(b) are the curves numerically fitted by using
the tunneling current at 293 K from different discrete hole lev-
els as suggested in the flowing discussion. From Fig. 7(b), the
following results can be obtained: (i) the background current
is enhanced at the elevated temperatures of 393 K and 493 K;
(ii) the current jumps observed at 293 K disappear at elevated
temperatures of 393 K and 493 K.

Here, a tunneling process from discrete hole levels in the
diamond nanocone tip to the W probe is suggested to explain
the as-observed experimental results. The contact between
the hydrogenated diamond nanocone tip and the W probe can
be though of as a quantum point contact (QPC) structure as
illustrated in Fig. 8(a). The hydrogenated diamond tip can
be considered as a quantum dot. The nanocone body be-
neath the tip, which is formed by stacking diamond crystal-

lites with many defects,[28] acts as the other electrode for this
QPC structure. Discrete electron states will be formed due to
the size confinement within the diamond nanocone tip. The
existence of the p-type region is due to the electrochemical
transfer doping effect,[41] which results in upward band bend-
ing at the interface of the diamond nanocone and the W probe.
It should be noted that the W probe could be easily covered
with an oxidized layer several nanometers thick due to air
exposure.[42] That would act as an insulating barrier, which
indicates a metal–insulator–semiconductor (MIS) nanostruc-
ture formed at the contact between the diamond nanocone and
the W probe as shown in Fig. 8(b).
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Fig. 7. (a) The I–Va plots of different contact configurations at forward
(solid lines) and reverse (broken lines) biases at room temperature: (a1)
the contact of the W probe with the diamond nanocone tip, (a2) the
contact of the W probe with the diamond nanocone midway, and (a3)
the contact of the W probe with diamond film. (Blue line is a fitted
curve based on the tunneling model.) (b) The I–Va plots of the contact
of the W probe with the diamond nanocone tip at different tempera-
tures: 293 K (curve a, dashed lines are the fitted I–Va plots based on the
tunneling model); 393 K (curve b), and 493 K (curve c).

At zero bias, most discrete hole energy levels at the dia-
mond nanocone side are above the Fermi level, and they can-
not participate in the tunneling process. Due to the increase
of the applied forward bias on the diamond nanocone, the
Fermi level at the metal side is elevated. As a result, more
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and more quantized hole levels take part in the tunneling pro-
cess, as in the schematic in Fig. 8(c). This produces the current
jumps as observed, appended on the smooth background cur-
rent through a trapezoid surface barrier, as shown in Fig. 7(a1).
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Fig. 8. Schematic diagram of nanocontact structure (a) and energy-band
diagrams of the nanocontact with an insulating barrier between the dia-
mond cone tip and the W probe at zero bias (b) and negative (c) bias.

Assuming a QPC structure, spatial confinement will lead
to the quantization of original hole gas. The discrete energy
levels in a quantum dot can be expressed as[43]

En ∝
h2n2

8m∗r2 (n = 1,2,3, . . .). (1)

Here, m∗, the hole effective mass perpendicular to the surface,
is 0.75 me,[38,44] r is the tip radius of the diamond cone, and
h is the Planck’s constant. The averaged tip radius measured
from SEM images yields r ≈ 2.5 nm. The degeneracy of the
discrete states is Nn = n2.

As has been well known, with the increase in the mea-
surement temperature, thermally excited carriers can disturb

the original discrete hole carriers states Planck’s constant, con-
cealing the quantized carrier transport process. Therefore, it is
rather difficult to preserve a well-defined quantum structure at
room temperature. However, in our case, under the assump-
tion of the QPC with a cone tip radius of 2.5 nm, the energy
gap of the first two levels is estimated to be about 0.114 eV
(much larger than the thermal disturbance of about 0.026 eV
at room temperature), so the as-formed quantum states in the
diamond tip QPC structure can be preserved well even at room
temperature due to the rather small confined dimension. Ap-
plying an external electric field is an effective way to extract
hole carriers from the as-formed QW states through the surface
tunneling process. The applied (negative) bias on the W probe
can modulate the position of the Fermi level in the above-
mentioned QPC system and cause new hole energy states in
the QPC structure to contribute to the total tunneling current,
as schematically shown in Fig. 8(c).

The electron transport through the nanocontact is a rather
complicated problem. It is very difficult to find out how the lo-
calized QW states couple to the states of the diamond cone sur-
face through defects of the cone. However, a simple but very
useful formulism was developed in field emission research on
diamond. Similar to the description in Refs. [45] and [46], the
tunneling current can be expressed as

J(V ) = A
m

∑
i=1

NiTt(Ei,V ) f (Ei,V ), (2)

where A is the contact area and Ni = i2 is the number of states
at Ei, f (Ei,V ) is the attempted escape frequency of this energy
level, stemming from the classical expression of the oscillation
frequency of localized states. It can be calculated as[38]

f (Ei,V ) =
eV

2d
√

2m∗hEi
, (3)

with d being the barrier width, assumed to be 1.5 nm, and
Tt(Ei,V ) the tunneling coefficient of the trapezoid barrier from
the i-th subband. In Wentzel–Kramers–Brillouin (WKB) ap-
proximation, the tunneling transmission coefficient Tt of the
trapezoid barrier (with barrier height of ψ1 = χm + Ei + kT
and ψ2 = χm + Ei + kT + e|V |) is a function of the applied
field V[47]

Tt(Ei,V )≈ exp

[
−
√

2
(

8π2m∗h
h2

)1/2

(Ψ1 +Ψ2)
1/2 d

]
. (4)

Here, m∗h is the effective hole mass with value of 0.75 me (me is
the free electron mass),[38] E is the hole energy, and h is Planck
constant, ψ2 = χm +Ei +kT +e|V |/2 is the average tunneling
barrier height at applied voltage V (χm, the barrier height of
the Fermi level, and χm > |V |), k is the Boltzmann constant,
T is the absolute temperature. From the above formulism, it is
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inferred that discrete current jumps can be observed at a cer-
tain applied voltage gap of (Ei−Ei+1)/e.

Assuming that the voltage applied on the nanocontact is
proportional to the total voltage applied to the device, we de-
fine β =V/Va, where V is the voltage applied on the tunneling
contact, and Va is the total voltage on the two metal electrodes.
Then, by a polynomial fitting [by using Eq. (2)] of curve a in
Fig. 7(b), we find that χm = 1.54 eV and β = 0.0106 can well
produce our experiment results shown in Fig. 7(b). In addi-
tion, χm = 1.54 eV can be used to produce the I−Va curves of
diamond film (with β = 0.3), as shown in Fig. 7(a3).

The discrete current jumps can be explained quite well by
considering discrete hole levels, as shown in the fit lines plot-
ted in Fig. 7(b). The observed current jumps at 7.6 V, 19.3 V,
and 40.6 V indicate subband gaps of 0.103 eV and 0.194 eV,
indicating an inter-subband gap ratio of about 3:5. This fits
(E2−E1)/(E3−E2) well, as calculated from Eq. (1).

Thus, the result at the room temperature shown in
Fig. 7(b) can be well explained by employing the above-
discussed tunneling mechanism. At elevated temperature, the
tunneling barrier is decreased, which increases the tunneling
coefficient Tt, as indicated from Eq. (4). Thereafter, the tun-
neling current at elevated temperature will be enhanced. How-
ever, the thermally excited carriers at elevated temperature will
conceal the discrete current jumps observed at room temper-
ature. It seems that no dehydrogenation process occurs at the
surface of the diamond nanocone at elevated temperature, be-
cause no current decrease is observed even at the temperature
of 493 K, which accords well with the results reported by Cui
et al.[48]

7. Conclusions
The electrical properties of ordered diamond cone ar-

rays self-organized under selective ion sputtering, using the
HFCVD system, have been reviewed. The following conclu-
sions can be drawn.

(i) Diamond cones with different aspect ratios and cone
densities can be formed by HFCVD plasma etching with
CH4/H2 gas mixture. The addition of CH4 can effectively en-
hance plasma etching. The enhancement is attributed mainly
to the mean energy of methylic ions being higher than that of
H+ ions. The aspect ratio and density of diamond cones can be
controlled by the duration of ion sputtering. Another advan-
tage of adding methane gas to the plasma is the formation of a
thin amorphous carbon coating over the diamond cones, which
is favorable to the enhancement of field emission by providing
a pathway for electron-hopping conduction through the defect
bands.

(ii) Compared with the unetched diamond film, as-formed
diamond cones have enhanced field electron emission with
good emission stability. The diamond cones formed by

CH4/H2 plasma etching have a better field emission property
than those formed by pure H2 plasma etching because of a
more advantageous cone array density and a higher field en-
hancement factor. The threshold field for electron emission
depends on the distribution density of diamond cones because
of the field-shielding effect.

(iii) High emission current can be obtained from an indi-
vidual diamond cone due to its high-aspect-ratio geometry and
the electron conducting pathway provided by the a–C cover-
ing layer with high content of sp2 bonding. After a surface
stabilization process, the diamond cone shows stable emission
properties and a stable work function of 3.35 eV, due to both
the desorption of surface H atoms and the loss of sp3 emitting
sites.

(iv) The chemical gas sensing properties of as-formed
diamond nanocone arrays show that the enhanced gas sens-
ing performance is obtained due both to the carriers tunneling
from discrete hole states in the diamond nanocone and to the
enhanced surface-to-volume ratio of the conical structure.

(v) The observed current-jumps in the I–Va plots directly
reflect the presence of quantum well states in the nanocontact
structure between the diamond nanocone tip and the W probe.
The results also indicate that the number of current jumps
clearly show the nanocontact size and temperature dependence
– that is, with the contact size and measurement temperature
increasing, the jumps are more difficult to observe, due to the
decreased sub-band gap and thermal disturbance. The results
can be theoretically reproduced quite well by using the tun-
neling mechanism of discrete hole levels in the nanocontact
structure.

In summary, the nanostructured diamond cones show
great potentials for the application as unique nanodevices.

References
[1] Iijima S 1991 Nature 354 56
[2] Rangelow I W 2001 J. Vac. Sci. Technol. B 19 916
[3] Huq S E, Kent B J, Stevens R, Lawes R A, Xu N S and She J C 2001 J.

Vac. Sci. Technol. B 19 988
[4] Wong W K 2002 Appl. Phys. Lett. 80 877
[5] Zhu J 2009 Nano Lett. 9 279
[6] Lu C, Li Y L, Tian S B, Li W X, Li J J and Gu C Z 2011 Microelectron.

Eng. 88 2319
[7] Wang Y 2010 Nano Res. 3 520
[8] Sandhu G S and Chu W K 1989 Appl. Phys. Lett. 55 437
[9] Ramesham R and Loo B H 1992 J. Electrochem. Soc. 139 1988

[10] Wang Z L, Gu C Z, Li J J and Cui Z 2005 Microelectron. Eng. 78 353
[11] Baik E S, Baik Y J and Jeon D 1999 Diamond Relat. Mater. 8 2169
[12] Zhang W J, Meng X M, Chan C Y, Wu Y, Bello I and Lee S T 2003

Appl. Phys. Lett. 82 2622
[13] Wang Q, Gu C Z, Xu Z, Li J J, Wang Z L, Bai X D and Cui Z 2006 J.

Appl. Phys. 100 034312
[14] Ternyak O, Cimmino A A, Prawer S and Hoffman A 2005 Diamond

Relat. Mater. 14 272
[15] Cui Z 2006 Micro-nanofabrication Technologies and Applications

(Springer-Verlag: Berlin and Heidelberg)
[16] Wang Q, Li J J, Li Y L, Wang Z L, Gu C Z and Cui Z 2007 J. Phys.

Chem. C 111 7058
[17] Fox N A, Wang W N, Davis T J, Steeds J W and May P W 1997 Appl.

Phys. Lett. 71 2337

098107-8

http://dx.doi.org/10.1038/354056a0
http://dx.doi.org/10.1116/1.1371018
http://dx.doi.org/10.1116/1.1366705
http://dx.doi.org/10.1116/1.1366705
http://dx.doi.org/10.1063/1.1446990
http://dx.doi.org/10.1021/nl802886y
http://dx.doi.org/10.1016/j.mee.2011.02.074
http://dx.doi.org/10.1016/j.mee.2011.02.074
http://dx.doi.org/10.1007/s12274-010-0012-x
http://dx.doi.org/10.1063/1.101890
http://dx.doi.org/10.1149/1.2069533
http://dx.doi.org/10.1016/j.mee.2004.12.047
http://dx.doi.org/10.1016/S0925-9635(99)00185-5
http://dx.doi.org/10.1063/1.1568546
http://dx.doi.org/10.1063/1.1568546
http://dx.doi.org/10.1063/1.2222064
http://dx.doi.org/10.1063/1.2222064
http://dx.doi.org/10.1016/j.diamond.2005.01.043
http://dx.doi.org/10.1016/j.diamond.2005.01.043
http://dx.doi.org/10.1021/jp069042l
http://dx.doi.org/10.1021/jp069042l
http://dx.doi.org/10.1063/1.120024
http://dx.doi.org/10.1063/1.120024


Chin. Phys. B Vol. 22, No. 9 (2013) 098107

[18] Liu N, Ma Z, Chu X, Hu T, Xue Z, Jiang X and Pang S 1994 J. Vac.
Sci. Technol. B 12 1712

[19] Geis M W, Efremow N N, Krohn K E, Twichell J C, Lyszczarz T M,
Kalish R, Greer J A and Tabai M D 1998 Nature 393 431

[20] Nilsson L, Groening O, Emmenegger C, Kuettel O, Schaller E, Schlap-
bach L, Kind H, Bonard J M and Kern K 2000 Appl. Phys. Lett. 76
2071

[21] Suh J S, Jeong K S, Lee J S and Han I 2002 Appl. Phys. Lett. 80 2392
[22] Jo S H, Tu Y, Huang Z P, Carnahan D L, Wang D Z and Ren Z F 2003

Appl. Phys. Lett. 82 3520
[23] Nisson L, Groening O, Emmenegger C, Kuettel O, Schaller E, Schlap-

bach L, Kind H, Bonard J M and Kern K S 2000 Appl. Phys. Lett. 76
2071

[24] Pan L H, Peridier V J and Sullivan T E 2005 Phys. Rev. B 49 57
[25] Semet V, Binh V T, Vincent P, Guillot D, Teo K B K, Chhowalla M,

Amaratunga G A J, Milne W I, Legagneux P and Pribat D 2002 Appl.
Phys. Lett. 81 343

[26] Karabutov A V, Frolov V D, Simakin A V and Shafeev G A 2003 J.
Vac. Sci. Technol. B 21 449

[27] Li H, Li J J and Gu C Z 2005 Carbon 43 849
[28] Wang Q, Wang Z L, Li J J, Huang Y, Li Y L, Gu C Z and Cui Z 2006

Appl. Phys. Lett. 89 063105
[29] Hsieh C T and Chen J M 2003 Appl. Phys. Lett. 83 3383
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Shi-Ping and Zheng Dong-Ning

090313 The effects of the Dzyaloshinskii–Moriya interaction on the ground-state properties of the XY chain in a

transverse field

Zhong Ming, Xu Hui, Liu Xiao-Xian and Tong Pei-Qing

090314 Effects of three-body interaction on dynamic and static structure factors of an optically-trapped Bose

gas

Qi Wei, Liang Zhao-Xin and Zhang Zhi-Dong

090501 Particle–hole bound states of dipolar molecules in an optical lattice

Zhang Yi-Cai, Wang Han-Ting, Shen Shun-Qing and Liu Wu-Ming

090502 Approximation-error-ADP-based optimal tracking control for chaotic systems with convergence proof

Song Rui-Zhuo, Xiao Wen-Dong, Sun Chang-Yin and Wei Qing-Lai

090503 Homoclinic orbits in three-dimensional Shilnikov-type chaotic systems

Feng Jing-Jing, Zhang Qi-Chang, Wang Wei and Hao Shu-Ying

090504 Cluster exponential synchronization of a class of complex networks with hybrid coupling and time-

varying delay

Wang Jun-Yi, Zhang Hua-Guang, Wang Zhan-Shan and Liang Hong-Jing

090505 Nonautonomous deformed solitons in a Bose–Einstein condensate

Li Ze-Jun, Hai Wen-Hua and Deng Yan

090601 Clock-transition spectrum of 171Yb atoms in a one-dimensional optical lattice

Chen Ning, Zhou Min, Chen Hai-Qin, Fang Su, Huang Liang-Yu, Zhang Xiao-Hang, Gao Qi, Jiang Yan-Yi, Bi

Zhi-Yi, Ma Long-Sheng and Xu Xin-Ye
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090701 A new magneto-cardiogram study using a vector model with a virtual heart and the boundary element

method

Zhang Chen, Shou Guo-Fa, Lu Hong, Hua Ning, Tang Xue-Zheng, Xia Ling, Ma Ping and Tang Fa-Kuan

ATOMIC AND MOLECULAR PHYSICS

093101 Vibrational transition spectra of H+
2 in a strong magnetic field

Hu Shi-Lin and Shi Ting-Yun

093102 Multireference configuration interaction study on spectroscopic properties of low-lying electronic states

of As2 molecule

Wang Jie-Min and Liu Qiang

093201 Significant discrepancy between the ionization time for parallel and anti-parallel electron emission in

sequential double ionization

Wang Xiao-Shan, Du Hong-Chuan, Luo Lao-Yong and Hu Bi-Tao

093202 Method of accurately calculating mean field operator in multi-configuration time-dependent Hartree–

Fock frame

Li Wen-Liang, Zhang Ji and Yao Hong-Bin

093301 High resolution photoassociation spectra of an ultracold Cs2 long-range 0+u (6S1/2 + 6P1/2) state

Chen Peng, Li Yu-Qing, Zhang Yi-Chi, Wu Ji-Zhou, Ma Jie, Xiao Lian-Tuan and Jia Suo-Tang

093701 Photoassociation of ultracold RbCs molecules into the (2)0− state (v = 189,190) below the 5S1/2 + 6P1/2

dissociation limit

Chang Xue-Fang, Ji Zhong-Hua, Yuan Jin-Peng, Zhao Yan-Ting, Yang Yong-Gang, Xiao Lian-Tuan and Jia

Suo-Tang

ELECTROMAGNETISM, OPTICS, ACOUSTICS, HEAT TRANSFER, CLASSICAL MECHANICS,

AND FLUID DYNAMICS

094101 A double constrained robust capon beamforming based imaging method for early breast cancer detection

Xiao Xia, Xu Li and Li Qin-Wei

094102 Tunability of graded negative index-based photonic crystal lenses for fine focusing

Jin Lei, Zhu Qing-Yi and Fu Yong-Qi

094103 Varactor-tunable frequency selective surface with an embedded bias network

Lin Bao-Qin, Qu Shao-Bo, Tong Chuang-Ming, Zhou Hang, Zhang Heng-Yang and Li Wei

094201 Influences of Mg2+ ion on dopant occupancy and upconversion luminescence of Ho3+ ion in LiNbO3

crystal

Dai Li, Xu Chao, Zhang Ying, Li Da-Yong and Xu Yu-Heng

094202 An image joint compression-encryption algorithm based on adaptive arithmetic coding

Deng Jia-Xian and Deng Hai-Tao

094203 Analytical approach to dynamics of transformed rotating-wave approximation with dephasing

M. Mirzaee and N. Kamani
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094204 Measurement of intensity difference squeezing via non-degenerate four-wave mixing process in an atomic

vapor

Yu Xu-Dong, Meng Zeng-Ming and Zhang Jing

094205 Coherent effect of triple-resonant optical parametric amplification inside a cavity with injection of a

squeezed vacuum field

Di Ke and Zhang Jing

094206 Generation of a continuous-wave squeezed vacuum state at 1.3 µm by employing a home-made all-solid-

state laser as pump source

Zheng Yao-Hui, Wu Zhi-Qiang, Huo Mei-Ru and Zhou Hai-Jun

094207 Spontaneous emission of two quantum dots in a single-mode cavity

Qiu Liu, Zhang Ke and Li Zhi-Yuan

094208 High power 2-µm room-temperature continuous-wave operation of GaSb-based strained quantum-well

lasers

Xu Yun, Wang Yong-Bin, Zhang Yu, Song Guo-Feng and Chen Liang-Hui

094210 Reflective graphene oxide absorber for passively mode-locked laser operating at nearly 1 µm

Yang Ji-Min, Yang Qi, Liu Jie, Wang Yong-Gang and Yuen H. Tsang

094211 A grating-coupled external cavity InAs/InP quantum dot laser with 85-nm tuning range

Wei Heng, Jin Peng, Luo Shuai, Ji Hai-Ming, Yang Tao, Li Xin-Kun, Wu Jian, An Qi, Wu Yan-Hua, Chen

Hong-Mei, Wang Fei-Fei, Wu Ju and Wang Zhan-Guo

094212 Shaping of few-cycle laser pulses via a subwavelength structure

Guo Liang, Xie Xiao-Tao and Zhan Zhi-Ming

094213 Effects of clouds, sea surface temperature, and its diurnal variation on precipitation efficiency

Shen Xin-Yong, Qing Tao and Li Xiao-Fan

094214 An all-silicone zoom lens in an optical imaging system

Zhao Cun-Hua
094215 All-optical modulator based on a ferrofluid core metal cladding waveguide chip

Han Qing-Bang, Yin Cheng, Li Jian, Tang Yi-Bin, Shan Ming-Lei and Cao Zhuang-Qi

094601 Block basis property of a class of 2×2 operator matrices and its application to elasticity

Song Kuan, Hou Guo-Lin and Alatancang

094701 Variable fluid properties and variable heat flux effects on the flow and heat transfer in a non-Newtonian

Maxwell fluid over an unsteady stretching sheet with slip velocity

Ahmed M. Megahed

PHYSICS OF GASES, PLASMAS, AND ELECTRIC DISCHARGES

095201 Simulation of electron cyclotron current drive and electron cyclotron resonant heating for the HL-2A

tokamak

Wang Zhong-Tian, Long Yong-Xing, Dong Jia-Qi and He Zhi-Xiong
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CONDENSED MATTER: STRUCTURAL, MECHANICAL, AND THERMAL PROPERTIES

096101 Mechanical behavior of Cu–Zr bulk metallic glasses (BMGs): A molecular dynamics approach

Muhammad Imran, Fayyaz Hussain, Muhammad Rashid, Yongqing Cai and S. A. Ahmad

096102 Interaction of point defects with twin boundaries in Au: A molecular dynamics study

Fayyaz Hussain, Sardar Sikandar Hayat, Zulfiqar Ali Shah, Najmul Hassan and Shaikh Aftab Ahmad

096103 Large energy-loss straggling of swift heavy ions in ultra-thin active silicon layers

Zhang Zhan-Gang, Liu Jie, Hou Ming-Dong, Sun You-Mei, Zhao Fa-Zhan, Liu Gang, Han Zheng-Sheng, Geng

Chao, Liu Jian-De, Xi Kai, Duan Jing-Lai, Yao Hui-Jun, Mo Dan, Luo Jie, Gu Song and Liu Tian-Qi

096201 The application of reed-vibration mechanical spectroscopy for liquids to detect chemical reactions of an

acrylic structural adhesive

Wei Lai, Zhou Heng-Wei, Zhang Li and Huang Yi-Neng

096202 In situ electrical resistance and activation energy of solid C60 under high pressure

Yang Jie, Liu Cai-Long and Gao Chun-Xiao

096301 High-pressure phonon dispersion of copper by using the modified analytic embedded atom method

Zhang Xiao-Jun, Chen Chang-Le and Feng Fei-Long

096401 Copolymer homopolymer mixtures in a nanopore

Zhang Ling-Cui, Sun Min-Na, Pan Jun-Xing, Wang Bao-Feng, Zhang Jin-Jun and Wu Hai-Shun

096701 Effects of transverse trapping on the ground state of a cigar-shaped two-component Bose Einstein con-

densate

Cui Guo-Dong, Sun Jian-Fang, Jiang Bo-Nan, Qian Jun and Wang Yu-Zhu

096702 Extended Bose Hubbard model with pair hopping on triangular lattice

Wang Yan-Cheng, Zhang Wan-Zhou, Shao Hui and Guo Wen-An

096802 Evolution behavior of catalytically activated replication decline in a coagulation process

Gao Yan, Wang Hai-Feng, Zhang Ji-Dong, Yang Xia, Sun Mao-Zhu and Lin Zhen-Quan

CONDENSED MATTER: ELECTRONIC STRUCTURE, ELECTRICAL, MAGNETIC, AND OPTI-

CAL PROPERTIES

097101 Modeling of conducting bridge evolution in bipolar vanadium oxide-based resistive switching memory

Zhang Kai-Liang, Liu Kai, Wang Fang, Yin Fu-Hong, Wei Xiao-Ying and Zhao Jin-Shi

097201 A novel 4H-SiC lateral bipolar junction transistor structure with high voltage and high current gain

Deng Yong-Hui, Xie Gang, Wang Tao and Sheng Kuang

097301 Improved interface properties of an HfO2 gate dielectric GaAs MOS device by using SiNx as an interfa-

cial passivation layer

Zhu Shu-Yan, Xu Jing-Ping, Wang Li-Sheng and Huang Yuan

097302 High-performance 4H-SiC junction barrier Schottky diodes with double resistive termination extensions

Zheng Liu, Zhang Feng, Liu Sheng-Bei, Dong Lin, Liu Xing-Fang, Fan Zhong-Chao, Liu Bin, Yan Guo-Guo,

Wang Lei, Zhao Wan-Shun, Sun Guo-Sheng, He Zhi and Yang Fu-Hua
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097303 Field plate structural optimization for enhancing the power gain of GaN-based HEMTs

Zhang Kai, Cao Meng-Yi, Lei Xiao-Yi, Zhao Sheng-Lei, Yang Li-Yuan, Zheng Xue-Feng, Ma Xiao-Hua and

Hao Yue
097304 Effect of optical pumping on the momentum relaxation time of graphene in the terahertz range

Zuo Zhi-Gao, Wang Ping, Ling Fu-Ri, Liu Jin-Song and Yao Jian-Quan

097401 Fabrication of rhenium Josephson junctions

Xue Guang-Ming, Yu Hai-Feng, Tian Ye, Liu Wei-Yang, Yu Hong-Wei, Ren Yu-Feng and Zhao Shi-Ping

097502 Preparation of gold tetrananocages and their photothermal effect

Yin Nai-Qiang, Liu Ling, Lei Jie-Mei, Jiang Tong-Tong, Zhu Li-Xin and Xu Xiao-Liang

097701 Performance improvement of charge trap flash memory by using a composition-modulated high-k trap-

ping layer

Tang Zhen-Jie, Li Rong and Yin Jiang

INTERDISCIPLINARY PHYSICS AND RELATED AREAS OF SCIENCE AND TECHNOLOGY

098101 Crystallization of polymer chains induced by graphene: Molecular dynamics study

Yang Jun-Sheng, Huang Duo-Hui, Cao Qi-Long, Li Qiang, Wang Li-Zhi and Wang Fan-Hou

098102 Germanium nanoislands grown by radio frequency magnetron sputtering: Annealing time dependent

surface morphology and photoluminescence

Alireza Samavati, Z. Othaman, S. K. Ghoshal and R. J. Amjad

098103 Structural and optical properties of a NaCl single crystal doped with CuO nanocrystals

S. Addala, L. Bouhdjer, A. Chala, A. Bouhdjar, O. Halimi, B. Boudine and M. Sebais

098104 Interface evolution of a particle in a supersaturated solution affected by a far-field uniform flow

Chen Ming-Wen and Wang Zi-Dong

098401 Dynamical investigation and parameter stability region analysis of a flywheel energy storage system in

charging mode

Zhang Wei-Ya, Li Yong-Li, Chang Xiao-Yong and Wang Nan

098501 Effect of ionizing radiation on dual 8-bit analog-to-digital converters (AD9058) with various dose rates

and bias conditions

Li Xing-Ji, Liu Chao-Ming, Sun Zhong-Liang, Xiao Li-Yi and He Shi-Yu

098502 Tight-binding study of quantum transport in nanoscale GaAs Schottky MOSFET

Zahra Ahangari and Morteza Fathipour

098503 Characterization and luminescence of Eu/Sm-coactivated CaYAl3O7 phosphor synthesized by using a

combustion method

Yu Hong-Ling, Yu Xue, Xu Xu-Hui, Jiang Ting-Ming, Yang Peng-Hui, Jiao Qing, Zhou Da-Cheng and Qiu

Jian-Bei
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098504 Efficiency and droop improvement in a blue InGaN-based light emitting diode with a p-InGaN layer

inserted in the GaN barriers

Wang Xing-Fu, Tong Jin-Hui, Zhao Bi-Jun, Chen Xin, Ren Zhi-Wei, Li Dan-Wei, Zhuo Xiang-Jing, Zhang

Jun, Yi Han-Xiang and Li Shu-Ti

098701 Processes of DNA condensation induced by multivalent cations: Approximate annealing experiments

and molecular dynamics simulations

Chai Ai-Hua, Ran Shi-Yong, Zhang Dong, Jiang Yang-Wei, Yang Guang-Can and Zhang Lin-Xi

098702 Online multiple instance regression

Wang Zhi-Gang, Zhao Zeng-Shun and Zhang Chang-Shui

098703 Characterizing neural activities evoked by manual acupuncture through spiking irregularity measures

Xue Ming, Wang Jiang, Deng Bin, Wei Xi-Le, Yu Hai-Tao and Chen Ying-Yuan

098801 Dependence of InGaN solar cell performance on polarization-induced electric field and carrier lifetime

Yang Jing, Zhao De-Gang, Jiang De-Sheng, Liu Zong-Shun, Chen Ping, Li Liang, Wu Liang-Liang, Le Ling-

Cong, Li Xiao-Jing, He Xiao-Guang, Wang Hui, Zhu Jian-Jun, Zhang Shu-Ming, Zhang Bao-Shun and Yang

Hui
098802 Electron beam evaporation deposition of cadmium sulphide and cadmium telluride thin films: Solar cell

applications

Fang Li, Chen Jing, Xu Ling, Su Wei-Ning, Yu Yao, Xu Jun and Ma Zhong-Yuan

098803 Numerical simulation of a triple-junction thin-film solar cell based on µc-Si1−xGex:H

Huang Zhen-Hua, Zhang Jian-Jun, Ni Jian, Cao Yu, Hu Zi-Yang, Li Chao, Geng Xin-Hua and Zhao Yin

GEOPHYSICS, ASTRONOMY, AND ASTROPHYSICS

099501 Dependence of the 85Rb coherent population trapping resonance characteristic on the pressure of N2

buffer gas

Qu Su-Ping, Zhang Yi and Gu Si-Hong


