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From 1540 inelastic interactions of 3.7A GeV 16O projectile with emulsion nuclei, we select samples of 87 and
61 events carefully due to interactions of neutron (n) and singly charged particles (𝑍 = 1), respectively. New
results concerning the topology of such events are investigated. The average multiplicities of secondary relativistic
particles that appear as shower tracks for n and 𝑍 = 1 stay more or less constant when compared with analogous
data on p-Em at similar energy. The multiplicity distributions and the average values of the various secondary
charged particles are studied and compared with the corresponding predictions by the cascade evaporation model.
The results assume that the n or 𝑍 = 1 from 16O collide peripherally with an emulsion target and are considered
as an expansion to the N-N collisions.
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The nuclear emulsion technique allows studies of
emitted charged particles and their distributions in
space with larger acceptance and higher accuracy
than most of the current counter detectors. It en-
sures the detection of multi-particle in relativistic-
fragmentation processes, which are characterized by
limited statistics. The data presented in this study is
based on the experiments with 16O beam interactions
with emulsion at 3.7 A GeV at Dubna sychrophas-
tron. In previous work,[1−12] an extensive set of ex-
perimental data on various projectile-target combina-
tions were investigated. To understand the behavior
of hadrons and their properties in nuclear matter, we
will investigate the new results on the topologies of rel-
ativistic 16O nucleus fragmentation in peripheral in-
teractions. The measurements in this work are based
on charge measurements of projectile fragments PFs
emitted from 16O fragmentation in peripheral inter-
actions. We will focus on a special type of events
with the first seven total stripped charges of all pro-
jectile fragments in the fragmentation cone of the inci-
dent beam, i.e., total stripped charges of

∑︀
𝑍PF = 7.

Those events are associated with peripheral interac-
tions in which the total charge of relativistic frag-
ments equals 7. Such events are characterized by
one single charged particle 𝑍 = 1 participated. The
second-type events have eight total spectator charges∑︀

𝑍PF = 8. These events which have one participated
neutron from 16O will collide. The multiplicities of
different secondary charged particles produced from
both types of events have been compiled and stud-
ied. The analysis has been made analogically with
the analysis of proton-emulsion interaction p-Em, at
the same energy.[13] In addition, the results are com-
pared with the prediction of the cascade evaporation

model (CEM).[14]

In this work, stacks of type NIKFI-BR-2 emulsion
in dimensions 20 × 10 cm2 and in thickness 600µm
were exposed to a 3.7 A GeV 16O nuclei at the sy-
chrophastron of JINR, Dubna. The emulsion plates
are scanned using along the track method where the
inelastic interactions were carried out. In this inves-
tigation, we select two samples of special type of in-
teractions. The first sample includes 87 events hav-
ing total stripped charge of 8 for all possible projec-
tile fragments

∑︀
𝑍PF = 8, i.e., all eight charges of

the incident 16O ion were contained within the frag-
mentation cone. The angular interval of the fragmen-
tation cone is determined by considering the values
of Fermi momentum 0.25 GeV/𝑐 and beam momen-
tum of 4.5 GeV/𝑐 per nucleon used in this experiment
where ⟨sin 𝜃c⟩ = 𝑃fermi/𝑃beam = 0.25/4.5 = 0.055
then 𝜃c = 3∘. These events are mainly due to interac-
tions of a neutron participated from projectile nucleus.
In this study, the interactions with

∑︀
𝑍PF = 8 due to

electromagnetic dissociation are excluded while the se-
lected events are due to inelastic interactions that have
at least one particle of type grey and or black tracks
emitted as secondary target fragments in angles out of
the cone of projectile fragments. The second sample of
interactions includes 61 events having a total stripped
charge of magnitude seven for all possible projectile
fragments

∑︀
𝑍PF = 7, i.e., seven charges of the inci-

dent 16O ion are contained within the fragmentation
cone. In these events one singly charged particle of
𝑍 = 1 from the projectile nucleus will participate in
the collisions.

In each event of the selected samples, the charges
𝑍 ≥ 2 of individual PFs were determined by the com-
bination of several methods, which include grain, gap
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and 𝛿-ray densities.[15] On the other hand, at each
interaction point, the PFs with 𝑍 = 1 are well sepa-
rated. To distinguish the proton tracks from 𝜋-meson,
the concept of a fragmentation cone was used. Any
shower track lying within this cone that has no notice-
able change in ionization when followed up to a dis-
tance ≈1 cm from the point of interaction was consid-
ered proton while other single charged particles were
taken as 𝜋-meson.

For each detected event we counted under high
magnification up to 1500, the multiplicities of rel-
ativistic shower particles 𝑁s correspond to single
charged relativistic secondary particles with very high
velocity 𝑣 > 0.7𝑐. These produced particles are mostly
pions. Grey tracks producing particle 𝑁g with ve-
locity 0.3𝑐 < 𝑣 < 0.7𝑐 are characterized by a range
𝑅 > 3 mm. These tracks are mainly due to pro-
tons with kinetic energy 26 < K.E. < 400 MeV.
Black tracks producing particles 𝑁b represent a mul-
tiplicity of particles having velocity 𝑣 ≤ 0.3𝑐, range
𝑅 < 3 mm and corresponding to K.E. ≤ 26 MeV. We

use the term of heavily ionizing charged particles de-
noted by 𝑁h for all particles with K.E. < 400 MeV
where 𝑁h = 𝑁g + 𝑁b.

Totally 1540 inelastic interactions are recorded for
3.7 A GeV 16O with emulsion nuclei though scanned
length 195.56 m. The respective mean free path is
12.7 ± 0.35 cm and the corresponding reaction cross
section is 988.3 ± 27 mb. We select samples of 87
and 61 events carefully due to interactions of neutron
(n) and singly charged particles 𝑍 = 1, respectively.
These kinds of interactions are rare events with ratios
5.65 ± 0.62% and 3.96 ± 0.51% of the total number
of interactions, respectively. This is due to the small
value of reaction cross section compared with that for
16O-Em interactions. The natures of these events are
similar to nucleon-emulsion collisions such as p-Em,
which have reaction cross-section 350.3 ± 27 mb and
mean free path 35.83 ± 1 cm.[16,17] Experimentally, it
is a large scanning distance and hard to pick one of
this kind of event, which explains the limited statistics
of this kind of interaction.

Table 1. Topology of 3.7A GeV 16O events having
∑︀

𝑍PF = 8 and
∑︀

𝑍PF = 7 in emulsion nuclei.

Channels with Number of events (%) Channels with Number of events (%)∑︀
𝑍PF = 8 due to neutron int.

∑︀
𝑍PF = 7 due to 𝑍 = 1 int.

8O16 →8O 30 (49± 1.82%) 8O16 →7N 32 (37± 1.23%)

8O16 →7N+H 5(8± 1.60%) 8O16 →6C+H 19 (22± 1.18%)

8O16 →6C+2He 7 (12± 1.09%) 8O16 →5B+2He 10 (12± 1.20%)

8O16 → 32He+2H 6 (10± 1.67%) 8O16 → 32He+H 15 (17± 1.15%)

8O16 →5B+2He+H 4 (6.5± 1.62%) 8O16 →4Be+2He+H 5 (5.5± 1.10%)

8O16 → 42He 2 (3.2± 1.60%) 8O16 →3Li+22He 1 (1± 1.00%)

8O16 →5B+3H 1 (1.6± 1.60%) 8O16 → 22He+3H 5 (5.5± 1.10%)

8O16 →6C+2H 2 (3.2± 1.60%)

8O16 →4Be+22He 4 (6.5± 1.62%)

All 61 All 87
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Fig. 1. Normalized multiplicity distribution of shower
particles 𝑁s produced in the participation of 𝑍 = 1 (solid
square) and neutron (open square) from 3.7A GeV 16O
with emulsion nuclei. The open triangle is the correspond-
ing distribution from p-Em. The solid line represents the
CEM predictions.

New results concerning the topology of such events
are listed in Table 1; it represents the distribution
of all channels of events emanating from 16O frag-
mentation for two present samples

∑︀
𝑍PF = 8 and∑︀

𝑍PF = 7 corresponding to interactions of n, and
𝑍 = 1 participate from 16O beam at 3.7 A GeV. It

is observed that when n collided, 49 ± 1.82% of its
collisions include a projectile spectator with oxygen
isotopes 8O15, 20 ± 1.69% are associated with 2PFs,
one of them has single charge 8 ± 1.60% or double
charge 12±1.65%, and 31±1.70% are associated with
more than three PFs. On the other hand, channels of
𝑍 = 1 due to hydrogen isotopes participated in the in-
teractions with a single PF of 7N are high probability
37± 1.23% more than any other possible fragments of∑︀

𝑍PF = 7. They have one projectile spectator with
𝑍 = 7, while 34± 1.21% are associated with two PFs,
one of them has 𝑍 = 1 (22 ± 1.18%) or 𝑍 = 2 by
12 ± 1.15%, and 29 ± 1.19% are associated with more
than three PFs. Concerning helium nucleus or 𝛼-PFs
production in

∑︀
𝑍PF = 8 and

∑︀
𝑍PF = 7 events, one

can find 38 ± 1.23% and 41 ± 1.24% of events hav-
ing at least one 𝛼-PF, respectively. This may reflect
the presence of 𝛼-clusters inside the oxygen nuclei and
it is the preferred mode of projectile fragmentations.
It is important to study the effect of these criteria
on the systems responsible for production of different
secondary charged particles, and to search for differ-
ences on the corresponding results obtained for proton
interactions with the same target and energy.
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Figure 1 illustrates the experimental normalized
multiplicity distribution of shower particles 𝑁s for the
two selected types according to the participation of
𝑍 = 1 and n from 16O with emulsion nuclei at 3.7 A

GeV. The data are compared with p-Em interactions
and with predictions of CEM. All distributions follow
the same trend and the CEM model is quite satisfying
distribution for the three studied beams.

Table 2. Average values of shower 𝑁s, grey 𝑁g and black 𝑁b produced from n or 𝑍 = 1 participated in 16O interaction with
emulsion in comparison with p-A collision and CEM predictions.

Present work p-Em[13] CEM[14]

Neutron n 𝑍 = 1 (All events) 𝑁h < 7 (All events) 𝑁h < 7

⟨𝑁s⟩ 1.47± 0.18 1.86± 0.21 1.63± 0.02 1.68± 0.03 1.75 1.8

⟨𝑁g⟩ 0.54± 0.06 0.75± 0.08 2.81± 0.06 1.21± 0.03 2.71 1.14

⟨𝑁b⟩ 1.35± 0.17 1.83± 0.21 3.77± 0.08 1.39± 0.04 3.29 1.0

The average multiplicity of different secondary
charged particles appears in emulsion as shower, grey
and black tracks due to interactions of oxygen at 3.7 A
GeV with the above stated restrictions of projectile
fragments are given in Table 2, and one can conclude:
(1) The average ⟨𝑁s⟩ for the studied interactions and
its prediction stay more or less constant compared
with the values of p-Em, which proves that the process
of pion production from the selected samples of inter-
actions is similar to that observed for hadron-nucleus
interactions. The invariance of ⟨𝑁s⟩ in the cases of
𝑁h ≤ 6 and all the samples indicate that there is in-
dependence of the target mass number and the inter-
actions for both the samples are with a light compo-
nent of emulsion nuclei (CNO). (2) The small increase
in ⟨𝑁s⟩ for 𝑍 = 1 from 16O could be due to the in-
teracting part of 𝑍 = 1, which may occur through a
few hydrogen isotopes since 𝑍 = 1 is contamination
of hydrogen isotopes.
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Fig. 2. Normalized multiplicity distribution of grey par-
ticles 𝑁g produced in the participation of 𝑍 = 1 (solid
square) and neutron (open square) from 3.7A GeV 16O
with emulsion nuclei. The open triangle is the correspond-
ing distribution from p-Em. The solid line represents the
CEM predictions.

Figure 2 represents the experimental normalized
multiplicity distribution of grey particles 𝑁g for the
two selected types according to the participation of
𝑍 = 1 (solid square) and n (open square) from 16O
with emulsion nuclei at 3.7 A GeV. The data are sys-
tematic compared with the corresponding distribu-
tions for proton (open triangle) and predictions of

CEM (solid line). All experimental and predicted dis-
tributions are normalized to the same number of inter-
actions. One can conclude: (1) All distributions fol-
low the same trend but the 𝑁g distribution for p-Em
shows different trends along the tail up to 𝑁g = 12.
The disagreement of these results with what is ob-
tained for p-Em may be explained from the average
number ⟨𝑁g⟩ given in Table 2, which is 0.54 ± 0.06
and 0.75 ± 0.08 for n and 𝑍 = 1, while 2.81 ± 0.06
for p-Em. This reflects that the numbers of collisions
through proton interaction are about 5 and 4 times
higher than those for n and 𝑍 = 1, respectively. In
p-Em, the proton interacts with different groups of
emulsion nuclei (H, CNO, AgBr) making the num-
ber of collisions increase and producing more recoil
protons (𝑁g). The small values of ⟨𝑁g⟩ for n and
𝑍 = 1 may be due to interactions of n and 𝑍 = 1
only with free H or CNO. It could be confirmed by
investigating the comparison of these values with the
magnitude ⟨𝑁ch⟩pp = 2.57± 0.18 at 3.7 GeV.[18] They
nearly match the values of ⟨𝑁s⟩ + ⟨𝑁g⟩, which are
nearly equal to 2.0 ± 0.24 and 2.5 ± 0.29 for n and
𝑍 = 1, respectively. (2) The CEM model is not quite
successful for describing the general trend of grey par-
ticles of n and 𝑍 = 1, while it gives a good description
for that of p-Em and predicts its average value. This is
because the calculations of the CEM model were per-
formed by Monte Carlo simulation of random stars,
which has considered all the compositions of nuclear
emulsion.

The total interactions with emulsion nuclei are
classified into two groups, first with the light com-
ponent (HCNO) and have 𝑁h < 7 where 𝑁h is the
multiplicity of heavily ionizing charged particles and
𝑁h = 𝑁g + 𝑁b. The other interactions are with the
heavy emulsion component (AgBr) of 𝑁h ≥ 7. Figure
3(a) shows the normalized multiplicity distribution for
black tracks 𝑁b, produced from interactions of the se-
lected events with all components of emulsion nuclei.
One can conclude that the 𝑁b distributions take the
same trend for both n and 𝑍 = 1 up to 𝑁b = 8,
while there is remarkable disagreement of p-Em that
appears differently with a long tail up to 16. In ad-
dition, the average number ⟨𝑁b⟩ given in Table 2 is
1.35±0.17 and 1.83±0.21 for n and Z=1, respectively,
while 3.77 ± 0.08 for p-Em. It could be explained as
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mentioned for grey particles by considering that the
interaction of n and 𝑍 = 1 is mostly peripheral col-
lisions, therefore it leads to reduced fragmentation of
the target nuclei in comparison with inclusive p-Em
interactions. The total sample of interactions occurs
with the two emulsion components. It is characterized
by the transfer of a small amount of energy, hence a
small number of target fragments. The corresponding
collisions for p-Em include central interactions with
heavy emulsion components with probability above
50% of all the samples of interactions. It causes a
large amount of energy transfer, thus the target nu-
clei become more excited and expanded producing a
large number of target fragments that appear as black
particles.

0 2 4 6 8 10 12 14 16
0.001

0.01

0.1

1

10

0 1 2 3 4 5 6
0.001

0.01

0.1

1

10

For all h

(a)

(
b
)

 =1 from 16O at 3.7 ASGeV

 Neutron from 16O at 3.7 ASGeV

 p-Em 3.7 ASGeV
      CEM model

h < 7

(
b
)

b 

 Z=1 from 16O at 3.7 ASGeV

 Neutron from 16O at 3.7 ASGeV

 p-Em at 3.7 ASGeV
 CEM model

(b)

Fig. 3. (a) Normalized multiplicity distribution of black
particles 𝑁b produced in the participation of 𝑍 = 1
(solid square) and neutron (open square) from 3.7A GeV
16O with all emulsion nuclei. The open triangle is p-Em
data. The solid line represents the CEM predictions. (b)
The same comparisons for interactions with light emulsion
components CNO of 𝑁h < 7, where 𝑁h = 𝑁g +𝑁b.

Figure 3(b) shows the same normalized distribu-
tions of black particles from events with 𝑁h < 7,
which correspond to the interactions with light emul-
sion components. The prediction of the CEM model
may be close to the experimental data of the present
work. The mean values ⟨𝑁b⟩ for the three collisions
are approximately the same due to the fixed nature of
the light target and the same process or mechanism of
target fragmentations.

In summary, we have studied the inelastic interac-
tions of neutron n and singly charged particle 𝑍 = 1
participated from 16O at 3.7 A GeV. The results ob-
tained from this study give the following conclusions.
(1) The average multiplicity of shower particles ⟨𝑁s⟩
for the two studied interactions stays more or less con-

stant and the corresponding one obtained from p-A
at similar energy is in agreement with the result pre-
dicted by the CEM. The model describes all the 𝑁s

distributions. (2) The average value ⟨𝑁g⟩ produced
from n and 𝑍 = 1 is very small compared with those
obtained from p-Em at the same energy, also CEM
cannot quite successfully describe the general trend of
𝑁g distributions. (3) The 𝑁b distributions and mean
values for n and 𝑍 = 1 interactions for all emulsion
components are different from those of p-Em interac-
tions and out of the prediction by CEM because the se-
lected events contain mostly peripheral collisions and
therefore lead to reduced fragmentation of the tar-
get nuclei in comparison with inclusive p-Em inter-
actions. (4) The average value ⟨𝑁b⟩ produced from
n and 𝑍 = 1 is in agreement with that for p-Em for
events with 𝑁h < 7. The CEM prediction (for 𝑁h < 7)
is close to the experimental data and describes well the
𝑁b distributions.

We would like to thank the nuclear physics group
of the high-energy laboratory at JINR, Dubna, Rus-
sia, for providing us with the irradiated plates.

References

[1] El-Nagdy M S 2001 Mod. Phys. Lett. A 16 985
El-Nagdy M S 1993 Phys. Rev. C 47 346

[2] El-Nadi M et al 2001 Eur. Phys. J. A 10 177
[3] El-Nadi M et al 1998 J. Phys. G 24 2265
[4] El-Nadi M et al 1996 Int. School Cosmic Ray Astrophys

10th Course (Erice, Italy 16–23) p189
Sherif M et al 1995 Phys. Scr. 51 431

[5] El-Nadi M et al 1993 Int. J. Mod. Phys. E 02 381
Abdel-Halim S M 1994 The 2nd Int. Conf. Eng. Phys. (Fac-
ulty of Engineering ICEMP, Cairo University) p 285

[6] Adomovich M I (EMU01 collaboration) 1995 Z. Phys. A
351 311
Adomovich M I (EMU01 collaboration) 1992 Z. Phys. C 55
235

[7] Tucholski A et al 1989 Nucl. Phys. A 493 597
[8] Bannik B P et al 1988 Z. Phys. A 329 341
[9] Karabova M et al (Kosice-Leningrad collaboration) 1979

Yad. Fiz. 29 117
Karabova M et al (Kosice-Leningrad collaboration) 1986
Sov. J. Nucl. Phys. 29 1

[10] Basova E et al 1978 Z. Phys. A 287 393
[11] Abdel Halim S M et al 2003 Chaos Solitons Fractals 16 691
[12] El-Nagdy M S, Abdel-Halim S M, Yasin M N 2005 CP748

First Int. Conf. Mod. Trends Phys. Res. MTPR (New York:
American Institute of Physics) 0-7354-02337/05 p 387

[13] Bubnov V I et al 1981 Z. Phys. A 302 133
[14] Barashenkov V S and Yoneev V D 1972 Interactions of High

Energy Particles and Atomic Nuclei with Nuclei (Moscow:
Atomizdat)
Barashenkov V S 1971 Yad. Fiz. 13 743
Artykov I Z et al 1980 Acta Phys. Pol. B 11 39

[15] Ismail A Z et al 1984 Phys. Rev. Lett. 52 1280
[16] El-Nagdy M S 2003 Arab J. Nucl. Sci. Appl. 36 125
[17] El-Nadi M et al 1996 Radiat. Phys. Chem. 48 427
[18] Adomovich M I et al (EMU01 collaboration) 1989 Lund

University LUIP 8904

032501-4

Reference Title:
Ref

Reference Title:
Ref

Reference Title:
Ref

Reference Title:
Ref

Reference Title:
Ref

Reference Title:
Ref

Reference Title:
Ref

Reference Title:
Ref

Reference Title:
Ref

Reference Title:
Ref

Reference Title:
Ref

Reference Title:
Ref

Reference Title:
Ref

Reference Title:
Ref

http://cpl.iphy.ac.cn
https://doi.org/10.1142/S0217732301003954
https://doi.org/10.1007/s100500170130
https://doi.org/10.1088/0954-3899/24/12/012
https://doi.org/10.1088/0031-8949/51/4/003
https://doi.org/10.1142/S0218301393000133
https://doi.org/10.1007/BF01290914
https://doi.org/10.1007/BF01290914
https://doi.org/10.1007/BF01482584
https://doi.org/10.1007/BF01482584
https://doi.org/10.1016/0375-9474(89)90104-8
https://doi.org/10.1007/BF00892543
https://doi.org/10.1007/BF00892543
https://doi.org/10.1007/BF01481722
https://doi.org/10.1016/S0960-0779(02)00322-3
https://doi.org/10.1007/BF01413043
https://doi.org/10.1103/PhysRevLett.52.1280
https://doi.org/10.1016/0969-806X(95)00169-X


Chinese Physics Letters
Volume 35 Number 3 March 2018

GENERAL
030201 Soliton, Breather and Rogue Wave Solutions for the Nonlinear Schrödinger Equation

Coupled to a Multiple Self-Induced Transparency System
Xin Wang, Lei Wang

030202 Impact of Distribution Fairness Degree and Entanglement Degree on Cooperation
Xin Zhao, Bo-Yang Liu, Ying Yi, Hong-Yi Dai, Ming Zhang

030501 Specific Emitter Identification Based on Visibility Graph Entropy
Sheng-Li Zhu, Lu Gan

NUCLEAR PHYSICS
032501 Features on Very Peripheral Collisions of 16O-Em at 3.7 A GeV

M. S. El-Nagdy, A. Abdelsalam, B. M. Badawy, P. I. Zarubin, A. M. Abdalla, A. Saber

ATOMIC AND MOLECULAR PHYSICS
033401 Experimental Observation of Spin-Exchange in Ultracold Fermi Gases

Peng Peng, Liang-Hui Huang, Dong-Hao Li, Zeng-Ming Meng, Peng-Jun Wang, Jing Zhang

033701 Enhanced Loading of 40K from Natural Abundance Potassium Source with a High
Performance 2D+ MOT
Jiang-Ling Yang, Yun Long, Wei-Wei Gao, Lan Jin, Zhan-Chun Zuo, Ru-Quan Wang

FUNDAMENTAL AREAS OF PHENOMENOLOGY(INCLUDING
APPLICATIONS)

034201 Designing Fano-Like Quantum Routing via Atomic Dipole-Dipole Interactions
Jin-Song Huang, Jia-Hao Zhang, Yan Wang, Zhong-Hui Xu

034202 Beam Steering Analysis in Optically Phased Vertical Cavity Surface Emitting Laser Array
Meng Xun, Yun Sun, Chen Xu, Yi-Yang Xie, Zhi Jin, Jing-Tao Zhou, Xin-Yu Liu, De-Xin Wu

034203 Noncolinear Second-Harmonic Generation Pairs and Their Scatterings in Nd3+:SBN
Crystals with Needle-Like Ferroelectric Domains
Tian-Run Feng, Hui-Zhen Kang, Lei Feng, Jia Yang, Tian-Hao Zhang, Feng Song, Jing-Jun Xu,
Jian-Guo Tian, L. I. Ivleva

CONDENSED MATTER: STRUCTURE, MECHANICAL AND THERMAL
PROPERTIES

036101 Growth and Physical Properties of CdS/TiO2 Bilayer by Plasma-Based Method

T. Hoseinzadeh, M. Ghoranneviss, E. Akbarnejad, Z. Ghorannevis

036102 Microstructures and Mechanical Properties of AlCrFeNiMo0.5Tix High Entropy Alloys
Zhi-Dong Han, Heng-Wei Luan, Shao-Fan Zhao, Na Chen, Rui-Xuan Peng, Yang Shao, Ke-Fu Yao

036103 Influence of Pressure on the Annealing Process of β-Ca2SiO4(C2S) in Portland Cement

Yun-Peng Gao, Wan-Qing Dong, Gong Li, Ri-Ping Liu

036104 Intrinsic Instability of the Hybrid Halide Perovskite Semiconductor

CH3NH3PbI3
∗ Express Letter

Yue-Yu Zhang, Shiyou Chen, Peng Xu, Hongjun Xiang, Xin-Gao Gong, Aron Walsh, Su-Huai Wei

036401 Spin and Orbital Magnetisms of NiFe Compound: Density Functional Theory Study and
Monte Carlo Simulation
R. Masrour, A. Jabar, E. K. Hlil, M. Hamedoun, A. Benyoussef, A. Hourmatallah, K. Bouslykhane, A.
Rezzouk, N. Benzakour

036801 Nonlinear Doping, Chemical Passivation and Photoluminescence Mechanism in
Water-Soluble Silicon Quantum Dots by Mechanochemical Synthesis
Si-Min Huang, Bo Qian, Ruo-Xi Shen, Yong-Lin Xie

http://cpl.iphy.ac.cn
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/030201
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/030202
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/030501
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/032501
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/033401
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/033701
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/034201
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/034202
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/034203
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/036101
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/036102
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/036103
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/036104
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/036401
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/036801


CONDENSED MATTER: ELECTRONIC STRUCTURE, ELECTRICAL,
MAGNETIC, AND OPTICAL PROPERTIES

037101 Two-Dimensional Borane with ‘Banana’ Bonds and Dirac-Like Ring
Hong Wu, Yun-Hui Wang, Zhi-Hong Yang, Feng Li

037301 A Silicon Cluster Based Single Electron Transistor with Potential Room-Temperature
Switching
Zhanbin Bai, Xiangkai Liu, Zhen Lian, Kangkang Zhang, Guanghou Wang, Su-Fei Shi, Xiaodong Pi,
Fengqi Song

037401 Successful Nitrogen Doping of 1.3 GHz Single Cell Superconducting Radio-Frequency
Cavities
Shu Chen, Jian-Kui Hao, Lin Lin, Feng Zhu, Li-Wen Feng, Fang Wang, Hua-Mu Xie, Xin Guo,
Meng Chen, Sheng-Wen Quan, Ke-Xin Liu

037402 Theoretical Study of Screening Dependence of Aluminium Doped MgB2

Gargee Sharma, Smita Sharma

037501 The Mixed Spin-1/2 and Spin-1 Ising–Heisenberg Model in the Mean-Field Approximation:
a New Approach
Erhan Albayrak

037701 Elastocaloric Effect in PbTiO3 Thin Films with 180◦ Domain Structure: A Phase Field Study
Fang Wang, Bo Li, Yun Ou, Long-Fei Liu, Wei Wang

037801 EMP Formation in the Co(II) Doped ZnTe Nanowires

Yu-Ting Liu, Li-Peng Hou, Shuang-Yang Zou, Li Zhang, Bian-Bian Liang, Yong-Chang Guo,
Arfan Bukhtiar, Muhammad Umair Farooq, Bing-Suo Zou

CROSS-DISCIPLINARY PHYSICS AND RELATED AREAS OF SCIENCE AND
TECHNOLOGY

038101 Possible Martensitic Transformation in Heusler Alloy Pt2MnSn from First Principles
Lin Feng, Chen-Chen Guo, Xue-Ying Zhang, Hai-Cheng Xuan, Wen-Hong Wang, En-Ke Liu,
Guang-Heng Wu

038102 A Perfect Graphene Absorber with Waveguide Coupled High-Contrast Gratings
Hao-Jing Zhang, Gai-Ge Zheng, Yun-Yun Chen, Xiu-Juan Zou, Lin-Hua Xu

038103 An Al0.25Ga0.75N/GaN Lateral Field Emission Device with a Nano Void Channel

De-Sheng Zhao, Ran Liu, Kai Fu, Guo-Hao Yu, Yong Cai, Hong-Juan Huang, Yi-Qun Wang,
Run-Guang Sun, Bao-Shun Zhang

038501 Low Specific On-Resistance SOI LDMOS with Non-Depleted Embedded P-Island and Dual
Trench Gate
Jie Fan, Sheng-Ming Sun, Hai-Zhu Wang, Yong-Gang Zou

http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/037101
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/037301
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/037401
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/037402
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/037501
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/037701
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/037801
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/038101
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/038102
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/038103
http://cpl.iphy.ac.cn/10.1088/0256-307X/35/3/038501

	Title
	Table-1
	Fig. 1
	Table-2
	Fig. 2
	Fig. 3
	References

