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Design of multi-tiered database application based on
CORBA component in SDUV-FEL system

SUN Xiaoying SHEN Liren DAI Zhimin

Keywords Database, Common object request broker architecture (CORBA), Free electron laser

In this paper, the drawback of usual two-tier database architecture was analyzed and the Shanghai
Deep Ultraviolet-Free Electron Laser database system under development was discussed. A project for
realizing the multi-tiered database architecture based on common object request broker architecture
(CORBA) component and middleware model constructed by C++ was presented. A magnet database
was given to exhibit the design of the CORBA component.
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Electron gun for SSRF
SHENG Shugang LIN Guogiang GU Qiang LI Deming

Keywords Thermionic gun, EGUN

A 100 kV triode-electron-gun has been designed and manufactured for the Linac of Shanghai

Synchrotron Radiation Facility (SSRF). In this paper the performance of the gun and some key
components are described.
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Longitudinal coupled bunch instability

in fractionally filled storage rings
ZHAO Zhentang JIANG Bocheng

Keywords Storage ring, Longitudinal coupled bunch instability, Imaginary part of impedance
Longitudinal coupled bunch instability in fractionally filled storage rings is studied in this paper.

An analytic method is used to achieve the growth rate of the instability as well as the synchrotron

oscillation frequency shift. An interesting phenomenon has been found that imaginary part of impedance

makes contribution to the growth rate of the coupled bunch instability. This phenomenon is never
observed in symmetrical cases.
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Study of orbit stability in the SSRF storage ring

DAI Zhimin LIU Guimin HUANG Nan'

Keywords Synchrotron radiation light source, Electron storage ring, Beam orbit control

In this paper, analysis of the beam orbit stability and conceptual study of the dynamic orbit
feedback in the SSRF storage ring are presented. It is shown that beam orbit motion at the photon
source points is smaller than the orbit stability requirements in horizontal plane, but exceeds the orbit
stability requirements in vertical plane. A dynamic global orbit feedback system, which consists of 38
high-bandwidth air-coil correctors and 40 high-stable BPMs, is proposed to reduce the vertical orbit
motion. Numerical simulations show that this dynamic orbit feedback system can stabilize the vertical

orbit motion in the frequency up to 100 Hz.

1 Institute of High Energy Physics, the Chinese Academy of Sciences
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Design of the SSRF storage ring magnet lattice

DAI Zhimin LIU Guimin HUANG Nan

Keywords Synchrotron radiation light source, Electron storage ring, Magnet lattice

The Shanghai Synchrotron Radiation Facility (SSRF) is a proposed 3rd generation light source
with 3.5 GeV in energy. It is composed of 20 DBA cells resulting in a ring that is about 10 nm-rad in
emittance and 396 m in circumference, and provides 10 straight sections of 7.24 m and 10 straight
sections of 5.0 m for the inclusion of insertion devices, injection components and RF cavities. The
lattice has high flexibility, and the tunes and beta functions can be easily adjusted within a wide range to
meet the requirements for different operation modes, including high beta mode and hybrid beta mode
with and/or without dispersion in straight sections. In this paper, the results of linear optics design and

dynamic aperture study are presented.
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Application of multi-threading communication

in RF amplitude control

ZHANG Jianbing WANG Fang

Keywords RF system, Loop control, Driver low-level, Serial communication

When the amplitude loop of the RF system is opening, the beam will introduce a field that can
compare with the working cavity voltage. As the beam energy is higher, the beam needs more power
from the cavity and the dissipated power on the cavity should keep unchanged. The RF amplitude
control is consequently necessary to meet requirements for beam current and cavity power. As a
constituent of the monitor programs, a method of multi-threading serial communication to control the

driver low-level of the RF system in SSRF is introduced.
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The phase servo tuner control system of the SSRF
S00MHz cavity

WANG Fang LU Jianfa WANG Guangwei'

Keywords Cavity, Tune, PLC control

Eight 500MHz cavities are designed in the storage ring of the SSRF (Shanghai Synchrotron
Radiation Facility). For each cavity, a control system is required to keep the cavity in tune during
operation. The tuning is performed between the drive signal and the cavity probe signal. The error
signal is amplified and used to drive a stepping motor which in turn moves a metallic plunger by PLC in

or out of the cavity to achieve tuning. The tune speed is 1kHz/sec.

1 Institute of High Energy Physics, the Chinese Academy of Sciences
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Low level RF control system for SSRF

WANG Fang WANG Guangwei

Keywords Low level, Feedback, Control loop

One set of low level control system was developed in the R&D stage of SSRF. It consists of a
500 MHz signal generator, three feedback loops, an interlock and a protection system. This paper
describes the design, commissioning and measurement results of this system, placing emphasis on the

three feedback loops.
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Theory of a double-undulator free-electron laser

DAI Zhimin

Keywords Free-electron laser, Double undulator
In this paper, we present a general theory of the double-undulator free-electron laser, in which an

additional undulator with period close to the beam electron betatron oscillation period in the main
undulator is introduced. A set of self-consistent equations is developed to describe the evolution of the
optical wave in this device. The basic nonlinear equations are analyzed in the low-gain regime, the
high-gain regime, and the saturation regime, respectively. By properly selecting parameters of the

additional undulator, it may enhance the gain or efficiency of the free-clectron laser.
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The Shanghai high-gain harmonic generation

DUYV free-electron laser

ZHAO Zhentang DAI Zhimin ZHAO Xiaofeng LIU Dekang ZHOU Qiaogen

HE Duohui' JIA Qika' CHEN Senyu® DAI Jianping®

Keywords High-gain harmonic generation, Free-electron laser, Deep ultraviolet

The Shanghai deep ultraviolet free-electron laser source (SDUV-FEL) is an HGHG FEL facility
designed for generating coherent output with wavelength down to 88 nm. The design and the relevant
R&D of this HGHG FEL source have been under way since 2000. Currently, a 150 MeV S-band
electron injector is under construction as the first linac section to produce a high brightness beam. The

design study and the present R&D status of the SDUV-FEL have been presented in this paper.

1 NSRL, University of Science and Technology of China
2 Institute of High Energy Physics, the Chinese Academy of Sciences
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An arbitrary function generator for the ramping of booster

synchrotron

SHEN Guobao LENG Yongbin ZHENG Lifang LU Chengmeng LIU Songqgiang

Keywords EPICS, Ramping, Arbitrary function generator

This paper describes the design and implementation of an arbitrary function generator (AFQG),
which will be used in the control system of Shanghai Synchrotron Radiation Facility. The AFG is
constructed with COTS hardware modules and VxWorks real-time operating system and works under
EPICS software environment. The AFG can be used to ramp booster’s energy for power supply system,

and to control the radio-frequency system as well.

ETF PC/104 B89 EPICS & &5 5$ 25
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PC/104-based EPICS device controller
SHEN Guobao LENG Yongbin ZHENG Lifang LU Chengmeng LIU Songqgiang

Keywords Control system, EPICS, Device controller, PC/104
This paper describes the design and implementation of a device controller by using PC/104
computer, which is supposed to be used in the control system of Shanghai Synchrotron Radiation

Facility. The device controller is also used as I/O controller under EPICS architecture.
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An EPICS-based accelerator interlock and protection system
ZHENG Lifang SHEN Guobao LU Chengmeng LIU Songqiang

Keywords Control system, EPICS , PLC Interlock

This paper describes a machine interlock and protection system used for accelerators. The system
is composed of a VME front-end computer and an Allen-Bradley programmable logic controller PLC-5.
The software is developed in the EPICS (Experimental Physics and Industrial Control System)

environment.
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BT R AR PR 2E (middleware) CORBA 573 A 242 1 & 48 #%4: T H. EPICS ()
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Study of CORBA interface for EPICS system

SHEN Guobao ZHENG Lifang LIU Songqiang

Key words EPICS, CORBA, Control system

This paper describes a method for interfacing the middleware CORBA to EPICS-based distributed
control system. EPICS interfaced with CORBA will greatly facilitate the design and development of
high-level application software, improve software reusability and maintainability and provide an easy

way to transplant software for modeling, simulation and machine operation analysis.
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Time to digital conversion by using real-time calculation

SHEN Guobao DING Jianguo LIU Songgiang

Keywords TDC, Delay line, Microcontroller
This paper describes a TDC method by using integrated delay line. An embedded microcontroller

is used for real-time calibration.
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A noise injector circuit for digital feedback study
ZHENG Lifang LI Jitang LIU Songqing

Keywords Accelerator, Digital feedback, Hall device
This paper describes a circuit for Hall device, which is applied in a digital feedback study system

for accelerator control. The circuit can be used not only as a feedback device but also as a noise injector.
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Design and fabrication of a long coil magnetic

measurement system

ZHANG Jidong CAO Zan REN Fanglin ZHOU Qiaogen ZHANG Lihua LIYu

ZHAO Yubin YAN Heping

Keywords Dipole magnets, Integral field, Moving long coil

A long coil magnetic measurement system has been built at SSRC to measure the storage ring
dipole magnet prototypes of SSRF. The system consists of a 2.2m long coils and a control system. The
basic design concept is to build a reliable, precise, fast and automatic system for the integral magnetic
field measurement. A multifunction LabVIEW application program was developed on a main control
unit of personal computer, with Microsoft Windows 98/2000. Several personal computer slot interface
cards communicate with, and control various devices. The control system is designed to be versatile,
modular, expandable, maintainable, quick and easily reconfigurable in both hardware and software. The
system is accurate enough to characterize the magnetic field quality of the storage ring dipole magnet

prototypes.
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A teslameter for triaxial magnetic measurements

ZHANG Jidong YAN Heping ZHOU Qiaogen ZHAO Yubin

Keywords Magnet, Measurement, Teslameter, Nonlinearity compensation

A high precision system for measuring the three-dimensional distribution of magnetic fields with
large volume, such as those produced by accelerator magnets and the undulator device, has been
designed and commissioned. The meter consists of a triaxial magnetic field transducer, a temperature
sensor, a constant current source, a HP34970A data acquisition/switch unit and PC. Both hardware and
calibration software are inventions of SINAP, and the software includes the temperature and
nonlinearity compensation. This instrument can be calibrated to a precision of £100uT for a magnetic

field up to 1T by means of an NMR system.
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Pumping characteristics of mixed gases with non-evaporation

getter

CHEN Liping JIANG DiKui

Keywords Non evaporation getter, Mixed gases, Pumping characteristics

Mixed gaseous (80% H, and 20% CO) were pumped by activating a non evaporation getter (NEG)
to see how different it behaves when used to pump a pure gas. We found that NEG significantly reduces
the pumping speed of H, with an increase of H, absorption, whereas it little affects the pumping speed
of CO. Our finding is of some technical interest in designing the vacuum system of the storage ring in

Shanghai Synchrotron Radiation Facility (SSRF).
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Simulation of the coherent THz radiation from a variable

elliptically polarized undulator

ZHOU Qiaogen DAI Zhimin XU Hongjie

Keywords Coherent THz radiation, Femto-second electron beam, Polarized light, Undulator

A new type of coherent THz light source is building in SINAP. It will use the femto-second
electron beam passing through a variable elliptical polarized undulator to produce high brightness THz
radiation with various linear, elliptical or circular polarization. The paper describes the computation
methods and the simulation results of the flux density, spectrum, polarization and coherence for this
kind of radiation. For an electron beam with the energy of 20 MeV, the emmitance of 1.5 mm-mrad,
the beam length of 200 fs and the electric charge of 50 pC, the THz radiation with horizontal linear
polarization or circular polarization with the maximum flux density of 2x10° photons/mm?/0.1%BW can

be obtained at the distance of 1 m from the center of an undulator 0.6 m long.
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Integration of commercial sputtering ion pumps with

non-evaporative getter

JIANG DiKui CHEN Liping YIN Lixin

Keywords Sputtering ion pump (SIP), Non evaporative getter (NEG), (SIP+NEG) pump combination
A novel type of extra-high-vacuum (XHV) pump has been successfully developed by installing
components of non evaporative getter (NEG), WP1250, into a commercial sputtering ion pumps (SIP)
without altering its frame. The strengths of the new pump include: 1. The upper limit of 1.1 X 10 *Pa of
SIP is not a problem, the ultimate pressure can reach 7 X 10 ' Pa after activating NEG; 2. Its constant

pumping speed doubles that of SIP by activating NEG.
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Performance of non-evaporation NEGs and their applications

JIANG Dikui CHEN Liping

Keywords NEG, Performance, Application
Introduces the characteristics and performances of the non-evaporation getters NEGs St707 and
St101 and some problems are proposed to deal with in their applications, based on relevant literatures

and experience got from practice.
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Investigation of mechanical stability
of SSRF girder medsi 2004 (ESRF)

WANG Xiao YAN Zhongbao DU Hanwen YIN Lixin

Keywords Vibration, FEA, Beam stability

Beam stability is a major concern for the construction of a 3rd generation light source. Mechanical
vibration of the storage ring components is one of the contributing factors to electron beam instability.
In order to improve the performance of the girder developed in the R&D period of Shanghai
Synchrotron Radiation Facility project, an optimization for the girder design has been started recently.
The number of the girders in a lattice cell is modified from 3 to 5 to increase the first eigenfrequency of
the magnet-girder assembly. For improving stiffness and stability, the structure of the girder and support
has been redesigned and studied. The FEA results show that the static and dynamic performance has

been improved significantly.

Design of a variable elliptically polarized undulator for coherent

THz light source

ZHOU Qiaogen ZHANG Jidong ZHANG Honghui OUYANG Lianhua

Keywords Coherent THz light source, Elliptical polarization, Undulator

Coherent THz light source will be built in Shanghai Institute of Nuclear Research (SINR), the
Chinese Academy of Sciences. A variable elliptically polarized undulator with Apple-II structure was
designed to produce the linear polarized as well as various elliptically polarized THz radiations. The
structure of the undulator corresponds to four standard Halbach-type magnet rows which consist of two
pairs of planar permanent magnet rows above and below the electron orbit plane. The two rows at one
diagonal can move along the longitudinal direction to provide various polarization modes. The period
and the gap are 100 mm and 36 mm respectively and the number of period is five. This paper describes
the magnet design, the force calculation and the stress analysis of the undulator. The magnetic fields

will be optimized for horizontal linear polarization mode and circular polarization mode.
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Development of intelligent interface for high precision magnet

power supply
XU Ruinian ZHAO Liying CHEN Huanguang CAO Hongping LI Deming

Keywords Intelligence interface, MCU, High precision, Magnet power supply

A prototype interface device with an MCU core used for controlling a high-stability switch-mode
huge power supply with high precision has been developed in our institute. This interface adopts a
structure of the main case separated from the panel. The main functions include current setting and
acquisition, detecting of running status and error, and communication with computer. In this paper, the

structure of the device, both hardware and software design, and test results are described.
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Application of MCU to intelligent interface of high precision

magnet power supply

XU Ruinian LI Deming

Keywords Intelligent interface, MCU, High precision, Magnet power supply

Application of the high-capability MCU in the intelligent interface is introduced in this paper. A
prototype of intelligent interface for high precision huge magnet power supply was developed
successfully. This intelligent interface was composed of two parts: operation panel and main board, both
of which adopt an MCU of PIC16F877 respectively. The interface has many advantages, such as small

size, low cost and good interference immunity.
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Design of 110MW pulse modulator’s controller
ZHOU Fan GU Ming CHEN Zhihao FU Luxin FAN Xuerong

Keywords Modulator, Controller, Monitoring

Based on analyzing the modulator’s hardware and the characters of the circuit, the 110MW pulse
modulator’s controller has been designed. And the purpose of this work was to ensure the modulator’s
stability, credibility and safety, and to make the modulator accord with the control-demand of the
100MeV linear accelerator. After being debugged and tested, the design was found to meet the

requirement for controlling and guarding the modulator safely.
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Accurate voltage control of induction regulator on the principle

of energy dissipation braking of electromotors

CHEN Huanguang LI Rui LU Songlin

Keywords Induction motor, Energy dissipation braking, Voltage control
The energy dissipation braking for AC induction motors is realized. The principle of the equipment

is described. Obviously, it provides one way of fast braking the AC induction motors.
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Control of intelligent power interface based on LabVIEW

CAO Hongping CHEN Huanguang XU Ruinian LI Deming

Keywords LabVIEW, Interface control, Data processing

The interface control of a magnet power through serial communication based on LabVIEW is
described. Serial COM is initialized by Serial Port Init.vi module, and the received data are saved in
While loops with the shift register respectively. The demand command is sent out every 200ms, and data
are read and checked every 100ms at the same time. Data independent of While loops are read,
displayed, analyzed and controlled when trigger events take place. The local variants are used to

synchronize the switches, save the data and send out the error information to Internet.
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Shanghai synchrotron radiation facility and its medical

applications
XIAO Tiqiao HE Jianhua XU Hongjie

Keywords Synchrotron radiation X-ray imaging, Beamline design, Medical application

Approved on January 7, 2004, Shanghai Synchrotron Radiation Facility (SSRF), a third generation
synchrotron radiation light source, will be incommission in 2009. The main purpose of SSRF project is
to establish a multidisciplinary platform for both researches in frontier sciences and R&D of high
technology in China. The electron energy in the storage ring will be 3.5GeV, emittance 3.0nm.rad. It
will be able to supply light beam with photon energy ranging mainly from 0.1 to 40keV, which will
open new research opportunities for life science, material science, earth and environmental science and
many other fields. Medical application of synchrotron radiation is becoming more and more important
in recent years. The outstanding characteristics of SSRF ensure high brightness and high flux output at
photon energy range larger than 4keV, which is well suited for medical applications. Among the initial
suite of SSRF beamlines, one beamline named “imaging and medical application” will take precedence
over the others, the budget for which will be covered by the whole project. Light source is a 1.8 Tesla
wiggler, which covers the photon energy range of 8-120keV. Two endstations will be constructed with
the first located inside the experimental hall and the second located at a satellite building. The second
endstation mainly aims at large size imaging and potential clinical applications. Imaging modalities
including in-line phase contrast imaging (IL-PCI), diffraction enhanced imaging (DEI),
microtomography (MCT) will be developed. Some preliminary experiments concerning medical
imaging have been carried out using BSRF and an in-house microfocus X-ray source, which will benefit

the development of new imaging techniques at the endstation.

Effect of spatial coherence on application of in-line phase

contrast imaging to synchrotron radiation mammography

XIAO Tigiao'? BERGAMASCHIA' DREOSSID' LONGOR' OLIVOA'

PANIS' RIGONL' ROKVICT"** VENANZIC' CASTELLIE'

Keywords Spatial coherence, Phase contrast imaging, Mammography, Synchrotron radiation

Effect of spatial coherence on the application of in-line phase contrast imaging (IL-PCI) to
synchrotron radiation (SR) mammography is investigated experimentally at SYRMEP/ELETTRA.
Factors related to spatial coherence and IL-PCI image quality, including source-emittance difference in
vertical and horizontal direction, photon energy, slit width, sample-to-detector distance (SDD) and
detector resolution, are investigated respectively. The preliminary experimental results demonstrate that

better IL-PCI image quality could be achieved in the vertical direction of the beam. As to slit width, the
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horizontal spatial coherence remains almost the same until the slit width is gradually close to 5 mm. For
mammography applications of IL-PCI, slit width of 100mm could be employed with acceptable image
quality. Lower photon energies result in better coherence and correspondingly better IL-PCI image
quality. As a result of compromising between dose and image quality, photon energy of ~19keV is
recommended for SR mammography. To preserve the edge enhancement resulted from good coherence
of SR, an appropriate SDD and an applicable detector should be selected. The optimum SDD highly
depends on the detector resolution. For high resolution film, the best IL-PCI image quality could be
obtained at a much smaller SDD while an SDD of ~1.5 m is needed to achieve optimum image quality
for X-ray CCD with pixel size of 14 um. A relatively large pixel size of the detector will deteriorate the
edge enhancing efficiency and results in lower IL-PCI image quality. In practice, a compromise for

detectors should be made between the spatial resolution and the sensitivity.

1 Dipartimento di Fisica, Universita di Trieste e INFN, Sezione di Trieste, Italy
2 Faculty of Physics, University of Belgrade, Belgrade, Serbia and Montenegro
3 Supported by ICTP TRIL program
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A new type of laboratory system for X-ray

phase-contrast imaging

XIAO Tiqiao XU Hongjie CHEN Min DU Guohao WEI Xun

LUO Yuyu LIU Lixiang

Keywords Phase-contrast imaging, Spatial coherence, Nanofocus X-ray tube

Up to now, X-rays employed for phase-contrast imaging mostly come from synchrotron radiation
facility. Radiation from X-ray tubes with source size of the order of micrometer is also applicable for
X-ray phase-contrast imaging (XPCI), because of its fairly good spatial coherence. In this paper, a new

type of laboratory system for XPCI, based on a nanofocus X-ray tube with source size of 500 nm, is
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reported. The experimental results show that this XPCI lab system is applicable for high resolution
imaging to the inner structure of low Z samples, such as soft tissues, organic materials, etc.. Resolution
of a few micrometers was achieved. Compared to the system reported earlier, spatial resolution and
effective flux for the new one have been greatly improved. Open angle for the cone-shaped X-ray beam
is about 30°. Distance between the sample and source can be easily adjusted to meet the specified
magnification ratio through projection, so that the limits to the resolution of X-ray detectors can be
reduced. It is possible for the system to be employed for the investigation of samples with relatively
large size, while a mechanic system is designed to ensure the transverse 2-d scanning of them.
Important application potentials for the XPCI lab system can be found in the fields of clinical medicine,

biology, material science, chemical reaction dynamics, etc.
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Nondestructive X-ray imaging of inner structure of soft tissues

in phase contrast

XIAO Tigiao ZHANG Guilin XU Hongjie TIAN Yulian'

HUANG Wanxia' ZHU Peiping'

Keywords Nondestructive imaging, Phase contrast, Synchrotron radiation, Clinic diagnosis
Nondestructive X-ray imaging of inner structure of soft tissues in phase contrast is investigated
with Beijing Synchrotron Radiation Facility (BSRF). Modification to the beamline setup is made to
enlarge the X-ray beam size and consequently larger samples can be imaged. In-line setup is employed
for experiments. Results on a serial of samples are given and soft-tissue details of less than 50 um inside
a fresh goldfish are obtained. Diagnosis of tumor in its early stage is also investigated taking SD rat as
the model. Tumor at the size of ~100 um is observed. Potential of this technique in clinic diagnosis is

discussed.

1 Institute of High Energy Physics, the Chinese Academy of Sciences
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Feasibility of using X-ray phase-contrast imaging to study

alkaloidial precipitates

WEI Xun XIAO Tigiao CHEN Min LUO Yuyu XI Zaijun
LIU Lixiang DU Guohao XU Hongjie TIAN Yulian'

ZHU Peiping' HUANG Wanxia' YUAN Qingxi'

Keywords X-ray phase-contrast imaging, Alkaloid, Precipitate, Structure

The alkaloids are organic nitrogenous bases found mainly in plants, which deposit with certain
reagents in water. These precipitation reactions can be used to determine the alkaloids’ existence and to
refine them. The present paper studied three different types of alkaloidal precipitates by X-ray
phase-contrast imaging (XPCI) based both on Beijing Synchrotron Radiation Facility (BSRF) and on a
nanofocus X-ray tube laboratory system. The XPCI results reveal the needle precipitate of colchicines
(amine alkaloid), the micelle precipitate of arecoline (pyridine alkaloid) and the petal precipitate of
berberine (isoquinoline alkaloid). Comparisons of the results obtained by different methods are made to

verify the feasibility of XPCI’s future application to more complicated chemical systems.

1 Institute of High Energy Physics, the Chinese Academy of Sciences
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Picosecond view of microscopic-scale polarization clusters in

paraelectric BaTiO;

TAI Renzhong NAMIKAWA K' SAWADA A®> KISHIMOTO M’ TANAKA M’

LU Peixiang® NAGASHIMA K* MARUYAMA H> ANDO M°

Keywords Speckles, Polarization clusters, Soft X-ray laser, Ferroelectrics, Paraelectrics, Dynamic
cluster

The polarization clusters existing in both the ferroelectric and the paraelectric phase of BaTiO; are
directly observed and characterized for the first time by a picosecond soft X-ray laser speckle technique.
These dynamic clusters appear continuously across the Curie temperature 7,. The clusters’ distance
increases approximately linearly with temperature, while their mean size does not change significantly.
The polarization exhibits a maximum at a temperature about 5°C above T.. The clusters’ short-range

-0.41£0.02

correlation strength diverges as (7-1¢) as temperature decreases toward 7.

1 Tokyo Gakugei University, 2 Okayama University, 3 Advance Photon Research Center, JAERI,
4 Huangzhong University of Science and Technology, 5 Hiroshima University, 6 PF,KEK
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Observation of ferroelectric material with instantaneous X-ray

laser

TAI Renzhong NAMIKAWA K' KISHIMOTO M> TANAKA M?
SAWADA A° HASEGAWA N> KAWACHIT? SUKEGAWA K®> KADO M?
OCHI Y? NISHIKINO M?> NAGASHIMA K> DAIDO H> KATO Y?

MARUYAMA H* ANDO M’

Keywords X-ray speckles, X-ray laser, BaTiO3

Picosecond X-ray speckles experiment has been conducted with a simple setup. The source was a
compact silver-plasma-based X-ray laser, with a wavelength of 13.9nm and pulse duration of 7ps. The
sample was a single crystal of BaTiOs;, with ferroelectric multi-domain structure (a/c domains). The
matter correlation function, including statistical information of those randomly distributed scatterers
(domains here) within the sample, was extracted by deconvolution of the speckle pattern. The
instantaneous X-ray speckle technique has proved to be particularly efficient to be used to observe fast

microscopic-scale phenomena that are hard to access with other methods currently.

1 Tokyo Gakugei University, 2 Advance Photon Research Center, JAERI, 3 Okayama University,
4 Hiroshima University, 5 PF,KEK
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Characterization of material properties using X-ray laser as a

coherent X-ray source

TAI Renzhong NAMIKAWA K' KISHIMOTO M> TANAKA M?
KADO M? SUKEGAWA K* HASEGAWA N* KAWACHIT? LU Peixiang’
NISHIKINO M*> OCHIY®> NAGASHIMA K* DAIDO H> SAWADAA*

MARUYAMA H> ANDO M° KATO Y?

Keywords Domain structure, X-ray laser, Dynamic polarization cluster

The transient ferroelectric domain structures of barium titanate were characterized near its critical
temperature 7, by means of picosecond X-ray laser speckles. The results show that the correlated
domain size decreases in a power law as temperature rising toward 7.. Compared to this quasi-static
polarization domains existing below 7¢, the dynamic polarization clusters were also confirmed to exist

in this crystal above T, and characterized for the first time by the same technique.

1 Tokyo Gakugei University,

2 Advance Photon Research Center, JAERI,

3 Huangzhong University of Science and Technology,
4 Okayama University,

5 Hiroshima University,

6 PF,KEK
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Effects of the silanized mica surface on protein crystallization

TANG Lin HUANG Yibo LIU Dequan LI Junling MAO Kai LIU Lin

CHENG Zhongjun GONG Weimin HU Jun HE Jianhua

Keywords Silanized mica, Protein, Crystallization

The freshly cleaved mica surface silanized by 3-aminopropyl triethoxysilane possesses the flatness
in a large area, a controlled hydrophobilicity and some amount of positive charges. In this paper, this
specially treated silanized mica has been used as a surface for the crystallization of lysozyme,
trichosanthin and other three kinds of proteins with unknown structures. Crystallization experiments
have been carried out by hanging drop vapor diffusion method and the results indicate that this kind of
silanized mica can ameliorate protein crystallization process considerably as compared with the
silanized glass cover slip control. For lysozyme, the induction time required for the crystal growth
decreases markedly. For trichosanthin on the silanized mica surface, the crystal size is obviously larger
and the number of crystals grown is much less. And for the three kinds of proteins with unknown
structures, the diffraction ability of the crystals grown on this kind of mica has been improved
considerably.
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Direct visualization of disaggregation of human a-synuclein
fibrils by in situ atomic force microscopy

TANG Lin LI Hongtao' JILina DU Haining' ZHANG Feng

HU Xiaofang® LI Mingian HU Hongyu' HU Jun’

Keywords Human a-synuclein fibrils, In situ atomic force microscopy

The in situ atomic force microscopy (AFM) has been used to study the process of disaggregation of
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a-synuclein fibrils in solution. It was found that a-synuclein fibrils could disaggregate step by step on
mica surface in solutions when diluted to some extent. The disaggregation usually started randomly at
the middle of the fibrils, and the long fibrils could disaggregate into short fragments and protein
particles with various sizes. It was observed directly that guanidinium chloride could dissolve the long

a-synuclein fibrils quickly.

1 Laboratory of Proteomics, Institute of Biochemistry and Cell Biology

2 Nanobiology Laboratory of Bio-X Life Science Research Center
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Application of atomic force microscopy in studying

a-synuclein’s aggregation and disaggregation

TANG Lin LI Hongtao DU Haining JI Lina ZHANG Feng

LI Mingian HU Hongyu HU Jun

Keywords o-synuclein fibril, Aggregation, Atomic force microscopy

Studying the aggregation and disaggregation processes of a-synuclein fibrils is very meaningful
for the therapy of some neurodegenerative diseases, such as Parkinson’s disease and Alzheimer’s
disease. In this paper, the a-synuclein at different stages of its aggregation process was observed by
atomic force microscopy. And the disaggregation process of a.-synuclein fibrils was monitored by in situ
atomic force microscopy in solution. It was found that the process of a-synuclein fibrillization included
several stages: (a) oligomerization from monomers; (b) formation of short fibrils; (c) maturation of
fibrils; and that a-synuclein fibrils could disaggregate step by step in solution when diluted to some
extent. The disaggregation usually started at the middle of the fibrils, and as time went by, the long
fibrils could disaggregate into some short fragments and particles with different sizes. Relevant

mechanism has been discussed.
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Study on crystallization of ZrssCu3zyAl(Nis bulk amorphous alloy

near glass transition temperature by SAXS

LIUYi LIULin' WANG Jun®> DONG Baozhong’

Keywords Synchrotron radiation, Small angle X-ray scattering, Bulk amorphous alloy, Glass
transition, Isothermal annealing

The crystallization of ZrssCusgAl;¢Nis bulk amorphous alloy near the glass transition temperature
has been investigated by synchrotron radiation X-ray small angle scattering (SAXS). The experimental
results show that crystal particles in amorphous matrix are formed during the annealing of
400°C—442°C which is near glass transition temperature. It is found that there are no obvious
differences in the size of precipitated crystal particles and that the number of precipitated particles
increases with the increase of annealing time at the given annealing temperature, or increases with the

increase of annealing temperature in the given annealing time.

1 Department of Materials Science and Engineering, Huazhong University of Science & Technology

2 Institute of High Energy Physics, the Chinese Academy of Sciences.
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Testing of four-point bender for cylindrical mirror of
BSRF-3B3 beamline

ZHUYi FU Yuan XIA Shaojian ZHU Peiping' ZHOU Sizhong®

Keywords Toroidal mirror, Bender, Off-line testing, Imaging rule

The toroidal mirror coated with nickel on the fused silicon substrate is an important part at the
BSRF-3B3 beamline, which focuses a beam of synchrotron radiation from the bending magnet on the
sample in both vertical and horizontal directions. Here, a Four-Point Bender is used to bend a
cylindrical mirror coated nickel on the fused silica substrate. In the past, a long trace profiler (LTP) was
used to test performance of the Four-Point Bender, but this technique couldn’t test the cylindrical
mirror’s macro-performance of imaging. So, we have designed a new method: using a laser beam
instead of a beam of synchrotron radiation to off-line test the performance of the Four-Point Bender, and
grope for the rule of imaging by observing the imaging of the beam focused. In this paper, we introduce

details of the testing method.

1 Institute of High Energy Physics, the Chinese Academy of Sciences.

2 Xi'an Institute of Optics and Precision Mechanics
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Control system and data processing system of the novel LTP

DU Guohao XIAO Tiqiao XIA Shaojian WEN Li XU Hongjie

Keywords Area scan CCD camera, Linear guided stage, Phase plate diffraction, Centroidal method,
Diffraction picture

The control of linear guided stage and image capturing system in the novel Long Trace Profiler

(LTP) are discussed. Diffraction pattern capturing and data processing are completed through area scan

CCD camera, frame grabber and computer. Communication between the Matlab and VC++ is

established. The measuring pattern and reference pattern are separated by the law of centroidal method.

Higher precision of the light spot determination is obtained using Neural Networks Algorithms.
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Phase-contrast imaging with microfocus X-ray source

CHEN Min XIAO Tigiao LUO Yuyu LIU Lixiang WEI Xun

DU Guohao XU Hongjie

Keywords Phase-contrast imaging, Microfoucus X —ray source, Absorption-contrast imaging, Optical
transfer function
Experimental results of the in-line phase-contrast imaging with a microfocus X-ray source are
reported. The minimized focused spot size of the X-ray source is about 0.5um. According to the optical
transfer function of the microfocus, the effects of both X-ray source’s size and the coherent length of
X-ray on the imaging resolution are discussed. The phase-contrast images of fresh biomaterials are
obtained with 10um resolution. Compared with the absorption-contrast image, the fine-structure of fresh

biomaterials can be observed in the phase-contrast image with much higher resolution.
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Study of incident energy and isospin dependencies of total

reaction cross section via the BUU model

CAI Xiangzhou SHEN Wenqing ZHONG Chen MA Yugong FANG Deqing

ZHANG Huyong WEI Yibin GUO Wei CHENG Jingen WANG Kun MA Guolian

Keywords BUU model, Total reaction cross section, Isospin

The incident energy and isospin dependencies of total reaction cross sections oi were studied using
the Boltzmann—Uehling—Uhlenbeck (BUU) model. When the width parameter of square-type or
HO-type density distribution is obtained by fitting the oy at relativistic energies, the calculated result
with BUU-model can reproduce the experimental data at intermediate energies better than that with
Glauber-model of optical limit approximation. The systematical underestimation of oy at intermediate
energy was removed out by BUU calculation framework. It is found that oy is sensitive to nuclear
equation of state (EOS). It is also found that the difference factor (d) defined in text is sensitive to the

nuclear structure such as neutron halo and neutron skin, etc.
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Boltzmann-Uehling-Uhlenbech calculation of total reaction

cross-section and fragmentation cross-section

CAI Xiangzhou SHEN Wenqing ZHONG Chen MA Yugang ZHANG Huyong

WEI Yibin CHEN Jingen ZHOU Xingfei GUO Wei WANG Kun MA Guoliang

Keywords Neutron halo, Total reaction cross section, 2n-removal reaction cross section

The of and 0., have been calculated via the BUU model by using soft EOS and 0.8 xCug. The
density distribution obtained from RMF model has been introduced to replace the commonly used
square-type distributions in BUU calculation. The calculated results can reproduce the experimental
data well for various reaction systems. Here ., is calculated as the difference between op of halo
nucleus and core nucleus, by assuming o.,,,20. It indicates that this assumption works very well at high
energy in the BUU calculation. More experimental measurements are necessary to test the validity of

this assumption at intermediate energy.
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Studies on property and application of compton back-scattering
y-ray source based on synchrotron radiation facility
CAI Xiangzhou GU Jiahui GUO Wei MA Yugang SHEN Wenqing

Keywords y-Ray beam line, Compton back-scattering, Synchrotron radiation facility, High power

laser
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We present an outline of Compton back-scatering (BCS) theory and properties of BCS y-rays of
1—25MeV with numerical compution based on major parameters of SSRF(Shanghai Synchrotron
Radiation Facility) storage ring. It predicted that the high intensity quasi-monochromatic BCS y-rays
with high linear or circular polarization will be produced. We briefly introduce the facilities and
properties of present and proposed y-ray beam lines in the world. They can be widely applied to
fundamental researches of nuclear physics, nuclear astrophysics and related applications. We also
present some preliminary results of a Laser Synchrotron Source (LSS) based on Compton/Thomson
scattering of the electrons of a linac and high-power laser beams in head-on and off-axis geometry. This
approach opens a new route toward ultra-short, high-brightness, quasi-monochromatic tunable X-ray/

y-ray source.
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Production of K%, ¢, A and E from 200 GeV d+Au
collisions at RHIC

CAI Xiangzhou MA Yugang SHEN Wenqing HUANG Huanzhong

for the STAR Collaboration

Keywords Transverse momentum spectra, Rcp, d+Au collisions

We present a preliminary measurement of K s, ¢, A and E transverse momentum (p,) distribution
from sqrt(syn)=200 GeV d+Au collisions at RHIC. The measured spectra can be described by using a
double exponential fit. The centrality dependence of the particle yield with respect to the number of
binary collision scaling (R¢p ) will be presented for a p; up to 6 GeV/c. The particle dependence of the
Rcp among K, @, Aand E is consistent with expectations from parton recombination models for
hadron formation. The Cronin effect and its particle dependence appear not due to initial parton

scatterings alone as previously assumed in models.
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Proton halo or skin in the excited states of light nuclei

CHENG Jingen' CAI Xiangzhou ZHANG Huyong SHEN Wengqing
REN Zhongzhou® JIANG Weizhou MA Yugang ZHONG Chen WEI Yibing

GUO Wei ZHOU Xingfei MA Guoliang WANG Kun

Keywords Light nuclei, the excited states, Relativistic mean-field, proton halo (skin)

The properties of nuclei °N, "N and °B are investigated in the relativistic mean-field theory
with NLZ and NL3 force parameters. The calculated binding energies are very close to the
experimental ones. The calculations show that the first excited state (1py) in °B, the first excited
state (2s;2) in 3N and the second excited state (2s12) in 5N are weakly bound. Especially for BN
and '°N, the proton density distributions in the two above excited states have a long tail and the
RMS radii of the last proton are greatly larger compared with their respective matter radii. It is
predicted that there exists a proton halo in the first excited state of °N and in the second excited

state of '°N, respectively. It also indicates that the first excited state in °B is a proton skin state.

1 College of Sciences, Zhejiang Forestry University

2 Department of Physics, Nanjing University
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Investigation of exotic structure of the deformed nucleus 2Al

CHENG Jingen' CAI Xiangzhou ZHANG Huyong WANG Tingtai MA Yugang
REN Zhongzhou® FANG Deqing ZHONG Chen WEI Yibing GUO Wei ZHOU
Xingfei WANG Kun MA Guoliang TIAN Wendong ZUO Jiaxu MA Chunwang

CHEN Jinhui YAN Tingzhi SHEN Wengqing

Keywords Quadrupole deformation, Inversion of energy levels, Proton halo, Relativistic mean-field
The candidate for proton halo nucleus **Al is investigated base on the constrained calculations in
the framework of deformed relativistic mean field (RMF) model with the NLO75 parameter set. It is
shown by the constrained calculations that, the deformation of **Al. With that large deformation, the
non-constrained RMF calculation predicts that there has an inversion between the 2s;,, [211] and 1ds,,
[202] shells and the valence protons in the two above shells are weakly bound. The calculated RMS
radius for matter is in agreement with the experimental one. It is also predicted that the difference
between the proton RMS radius and the neutron one is very large. It is suggested that there exists a

proton halo in BAL

1 College of Sciences, Zhejiang Forestry University

2 Department of Physics, Nanjing University
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Elliptic flow of @-meson at top RHIC energy

CHEN Jinhui MA Yugang MA Guoliang CAI Xiangzhou ZUO Jiaxu
HE Zejun LONG Jiali SHEN Wenqing ZHONG Chen CHEN Jingen
FANG Deqing GUO Wei MA Chunwang  SU Qianmin
TIAN Wendong WANG Kun WEI Yibin YAN Tingzhi
Keywords @-meson, Elliptic flow, AMPT model
Based on a multiple transport (AMPT) model, the elliptic flow V, of @-meson at relativistic heavy
ion collision (RHIC) energy has been presented where the @ is reconstructed from k'k™ pair. The V, of
®-meson seems to give a similar behavior as that of other mesons compared with the experimental

results. The dependences of transverse momentum pr and of centrality of V, is obtained. In addition, the

rescattering effect is also investigated for @.
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Nucleon number scaling of elliptic flow in intermediate energy

heavy ion collisions

YAN Tingzhi MA Yugang CAI Xiangzhou CHEN Jingen CHEN Jinhui
FANG Deqing GUO Wei HE Zejun LONG Jiali MA Chunwang MA Guoliang
SHEN Wenqging SU Qianmin TIAN Wendong WANG Kun

WEI Yibin ZHONG Chen ZUO Jiaxu

Keywords Elliptic flow, Nucleon number scaling

The number-of-constituent-quark (NCQ) scaling of elliptic flow of hadrons has been
found at relativistic heavy ion collisions recently, namely the elliptic flow of hadrons
formed by different number of quarks is different, but the elliptic flow per constituent
quark is the same. In parallel, we want to explore if there exists the number-of-nucleon
scaling (NN) of elliptic flow of fragments at intermediate energy heavy ion collisions. To
this end, **Kr+''*Sn and **Kr+'**Sn collisions have been simulated by Isospin Quantum
Molecular Dynamics model. In our preliminary results, we found that there are also NN
scaling phenomena for the elliptic flow, rapidity distribution and transverse momentum
distributions of light fragments. The coalescence model of fragment formation can explain
the NN scaling of elliptic flow, rapidity distribution and transverse momentum distribution
of fragments.
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Study on the one-proton halo structure in BAL

FANG Deqing MA Chunwang MA Yugang CAI Xiangzhou CHEN Jingen
CHEN Jinhui GUO Wei TIAN Wendong WANG Kun WEI Yibin

YAN Tingzhi ZHONG Chen ZUO Jiaxu SHEN Wengqing

Keywords Reaction cross section,Glauber model, Proton halo

The Glauber theory has been used to investigate the reaction cross section of proton-rich nucleus
Al A core plus a proton structure is assumed for BAL HO-type density distribution is used for the core
while the density distribution for the valence proton is calculated by solving the eigenvalue problem of
Woods-Saxon potential. The transparency function in an analytical expression is obtained adopting
multi-Gaussian expansion for the density distribution. Coulomb correction and finite-range interaction
are introduced. This modified Glauber model is apt for halo nuclei. A dominate s-wave is suggested for

the last proton in **Al from our analysis which is possible in the RMF.
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Study on the momentum distribution and reaction

. 21
cross section for “"Na

FANG Deging MA Yugang CAI Xiangzhou SHEN Wenging SUN Zhiyu'
REN Zhongzhou> GUO Wei WEI Yibin WANG Kun YAN Tingzhi

MA Chunwang CHEN Jingen CHEN Jinhui MA Guoliang SU Qianmin
TIAN Wendong ZHONG Chen ZUO Jiaxu Hosoi M’ Izumikawa T* Kanungo R’
Nakajima S Ohnishi T°  Ohtsubo T* Ozawa A® SudaT° Sugawara K’ Suzuki T’

Takisawa A* Tanaka K Yamaguchi T> Tanihata I’
Keywords Momentum distribution, Reaction cross section

The one-proton removal reactions as well as reaction cross sections for *'Na on carbon target have
been studied by using 135A MeV **Si primary beam on RIPS in RIKEN. The longitudinal momentum
distributions of *’Ne fragments from *'Na breakup have been measured at 64A MeV by means of direct
time-of-flight method. FWHM of the distributions have been determined to be 221£15 MeV/c, which is

consistent with the Goldhaber Model's prediction within the error bars. The detailed analysis of reaction

cross sections and theoretical study are in progress.
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One-neutron halo structure in "C

FANG Deqing Yamaguchi T ZHENG Tao' Ozawa A' Chiba M' Kanungo R'
Kato T' Morimoto K' Ohnishi T' Suda T' Yamaguchi Y' Yoshida A'

Yoshida K! Tanihata I'

Keywords Momentum distribution,Reaction cross section,Glauber model

The one or two-neutron removal reactions as well as reaction cross sections for '*'°C on carbon
target have been studied by using 110A MeV **Ne primary beam on RIPS in RIKEN. The longitudinal
momentum distributions of '*'*C fragments from ¢, and Be fragments from e breakup have been
measured at 83A MeV by means of direct time-of-flight method. FWHM of the distributions have been
determined to be (7149) MeV/cand (223+28) MeV/c for "*C and "°C from °C, and (195+21)
MeV/c for *C from '*C. The FWHM for *C fragments from "°C and '*C breakup are consistent with
the Goldhaber Model's prediction. The FWHM of '*C fragments from '°C is much smaller, which
confirms the experimental results from MSU and GANIL. An anomalous enhancement from its
neighbors has been observed in the measured reaction cross section of '"C. The experimental data are
discussed in the framework of the Glauber model. The analysis of both the fragment momentum
distributions and reaction cross sections indicate a dominant s-wave component in the ground state of
150

1 The Institute of Physical and Chemical Research (RIKEN), Japan
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What governs the fluidic behavior of water near single DNA

molecules at the micro/nano scale?

ZHANG Yi LI Huabing LEI Xiaoling LU hangjun Al Xiaobai HU Jun

CHEN Shiyi FANG Haiping

Keyword Fluidic behaviour, DNA, Micro/nano scale

The fluidic behavior of water at the micro/nano scale is studied by using of single DNA molecules
as a model system. Stable curved DNA patterns with spans about one micron were generated by using of
water flows, and observed by Atomic Force Microscopy. By rigorously comparing the numerical
simulation results with these patterns, it is suggested that macroscopic hydrodynamics stillwork
quantitatively well on the fluid flows at the nanoscale. Our observation is also helpful to understand of

the dynamics of biomolecules in solutions from nanoscale to microscale.
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Controllable water channel gating of nanometer dimensions
WAN Rongzheng LI Jingyuan LU Hangjun FANG Haiping

Keywords Carbon nanotube, Water channel, Molecular dynamics

The dynamics of water molecules in a single-walled carbon nanotube (SWNT) under continuous
deformations was studied with molecular dynamics simulations. The flux and occupancy remain almost
fixed within a deformation of 2.0A but decreases sharply for a further deformation of 0.6A. The
nanopore is an excellent on-off gate that it is both effectively resistant to deformation noises and
sensitive to available signals. Biological water channels are expected to share this advantage due to
similar wavelike water distributions. The minimal external force required for triggering an open-close
transition falls within the working range of many available experimental facilities, which provides

possibility of developing SWNT-based nanoscale devices.
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Dynamic simulation of single DNA molecule at the base level
LEI Xiaoling WANG Xiaofeng HU Jun FANG Haiping

Keywords Simulation, DNA, Base level

A mesoscopic discrete dSDNA model at the base level is proposed based on the statistical model
(Phys. Rev. Lett. 82, 4560 (1999)). The numerical simulations reproduce the 65pN plateau and those on
the force vs extension for different supercoiling degrees are favorable with the experimental data. It is
found that the existence of the major grooves and minor grooves play a negligible role in the stretching.
Our model has potential applications on the study of short DNA segments and provides a bridge

between the statistical models and atomic modelling.
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Drop size dependence of the contact angle of nanodroplets
GUO Hongkai FANG Haiping

Keywords Contact angle, Nanosized, Non-polarized, Liquid argon

The contact angle of nanosized non-polarized argon sessile droplets on a solid substrate is studied
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by using of molecular dynamics simulations. It is found that the drop size dependence of the contact
angle is sensitive to the interaction between the liquid molecules and solid molecules. This observation

is consistent with many of the previous theoretical and experimental results.

SARS &% P BR1L & E IR AN E
ST BREE W B R

Kegim S RPEM, B E
PATAE A2 SR DRI RE b, S BB A% 3 8 BATAR e A o i 8 AR ST 06T 4%
(e BN RS P JINK(E R

On the origin of the super-spreading events
in the SARS epidemic

FANG Haiping CHEN Jixiu HU Jun XU Lisa

Keywords SARS, Super-spreading events

“Super-spread events” (SSEs), which have been observed in Singapore, HongKong in China and
many cities all over the world, usually have a large influence on the early course of the epidemics. The
understanding of these SSEs is critical to the containment of SARS. In this Letter it is shown that the
possibility of SSEs is still high enough even when the virulences are equal for all the infective
individuals, based on a simple spatial-relevant Monte-Carlo model (SEIR). The long latent periods play
a critical role in the appearance of SSEs. The heterogeneity of the activities of infective cases can also

increase the possibility.
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Lattice boltzmann simulation of a single charged particle

in a newtonian fluid
WAN Rongzhen FANG Haiping LIN Zhifang CHEN Shiyi

Keywords Lattice Boltzmann simulation, Charged particle

The lattice Boltzmann method is used to study the sedimentaion of a single charged circular
cylinder in a two-dimensional channel in a Newtonian fluid. When the dielectric constant of the liquid is
smaller than that of the walls, there are attractive forces between the particle and the walls. The
hydrodynamic force pushes the particle towards the centerline at low Reynolds numbers. Due to the
competition between the Coulomb force and the hydrodynamic force in opposite directions, there is a
critical linear charge density q. at which the particle will fall vertically off-centerline, which is a
metastable state in addition to the stable state on centerline, for any initial position of the particle
sufficiently far from the proximal wall. It is found that the rotation of the particle plays an important
role in the stability of such metastable states. The particle hits on the wall or falls on the centerline when
the linear charge density on the particle is greater or less than q.. The simulation method and the new

phenomena are also helpful in the study of charged multi-particle suspensions.
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Lattice Boltzmann simulation on particle suspensions in a
two-dimensional symmetric stenotic artery
LI Huabing FANG Haiping LIN Zhifang XU Shixiong CHEN Shiyi

Keywords Lattice Boltzmann simulation, Particle suspensions, Stenotic artery

The technique of lattice Boltzmann simulation has been applied to the study of two-dimensional
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particle suspensions through a modeled arterial stenosis. The stenosis model consists of two-side
symmetric semicirculars in a planar channel with the width of the stenosis throat larger than d and less
than 2d, where d is the diameter of the particles. When only one particle is positioned off-centerline
initially, the particle migrates off-centerline after passing the stenosis and the velocity at the stenosis
throat is much larger than that in a flat tube. Only when two particles are positioned symmetrically to
the centerline to a very high accuracy can the flow be blocked by two particles completely. A very small
asymmetry will be amplified proximal to the stenosis throat in that one of the particles goes back to
leave space to let the other particle passing the stenosis first so that the particles cannot be blocked. An
evidence of attractive interactions between the particles as well as a particle and a proximal
protuberance is observed when the asymmetry is very small and the width at the stenosis throat is
between two critical values. The hematocrit distribution of the particles is studied by simulating
multiparticle suspensions. It is found that the width of the stenosis throat has a significant influence on

the hematocrit distribution of the particles in the flat tubes far from the stenosis.
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Force evaluations in lattice Boltzmann simulations with moving
boundaries in two dimensions
LI Huabing LU Xiaoyang FANG Haiping QIAN Yuehong
Keywords Lattice Boltzmann simulations, Hydrodynamic forces

Two techniques, based on the exchange of momentum and the integration of stress tensor, for the

evaluation of the hydrodynamic forces in the lattice Boltzmann simulations are investigated on the
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curved and moving boundaries in two dimensions. The following results are obtained by numerical
simulations: (i) the hydrodynamic forces on an inclined boundary and arc in liquid without flow
computed by the stress-integration method agree with analytical predictions to a very high accuracy,
while those by the momentum-exchange method have considerable errors for small segments; (ii) the
simulation results of the sedimentation of a circular cylinder in a two-dimensional channel with the
stress-integration method for hydrodynamic forces are in excellent agreement with those by a
second-order moving finite-element method; (iii) the particle migrated from the centerline is found to
occur in the simulations of a circular cylinder in a Poiseuille flow by the stress-integration method,
consistent with the Segré-Silberberg effect. In conclusion, the stress-integration method can be a good

candidate to evaluate the hydrodynamic forces on the elastic boundaries and moving particles in fluid.
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Lattice Boltzmann simulation of transverse wave

in Maxwell viscoelastic fluid
LI Huabing TAN Huili FANG Haiping

Keywords Lattice Boltzmann method, Viscoelastic fluid
A 9-speeds lattice Boltzmann method for Maxwell viscoelastic fluid flow is proposed. Traveling of
transverse wave in Maxwell viscoelastic fluid flow is simulated. The wave shape, transverse speed and

decay rate are agree with theoretic results very well.
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Lattice Boltzmann simulation of deformable membrane in fluid
LI Huabing FANG Haiping LIN Zhifang

Keywords Lattice Boltzmann simulation, Deformable membrane

A lattice Boltzmann method is proposed to simulate the two-dimensional membrane. Numerical
simulation shows that at a critical value of membrane tension, the pattern of the membrane at transient
state behaves like a standing wave with a node staying at rest. In addition, when the membrane is

relatively soft or stiff , it will evolve into a steady-state close to its initial straight pattern.

PR ART AR 2 B 75 R S BT IURLAE M T A MR
K o RO AT
L Al il METr

KEER  ARBURZEINE, ZRTETE, BUERHL, AR K

P =2 ks DR 25 2 T VAT S I MR 7 B i e — e 4RI R R %, A AR T
1o S R A T D R K PN, R A S se b R s e 4k N S8 b<2d, Ki1 1R+
PP AR g e FIZLAH I 1) T I AR R O R O B 45 R AH — 2. H B I BIF I e Y ) o — 4
JHEE I = eGP R TAEAT B BB b AT AR R AT 2

Simulation of multi-particle suspensions in a
quasi-two-dimensional symmetric stenotic artery

with Lattice Boltzmann method
LI Huabing LU Xiaoyang FANG Haiping LIN Zhifang

Keywords Lattice Boltzmann model, Multi-particle suspensions, Numerical simulations, Stenotic
artery

The three-dimensional Lattice Boltzmann model has been applied to the study of rigid particle
suspensions through a quasi-two-dimensional modelled arterial stenosis. Only when two particles are
positioned symmetrically to the centerline to an extremely high accuracy, the particles can be blocked
completely at the stenosis throat. Particles incline to gather near the centerline for a stenosis throat
width b<2d, consistent with the observation that red blood cells tend to concentrate near the center of
the vessel. The present study shows that the quasi-two-dimensional system is an effective model to

study the behaviour of three-dimensional multi-particle suspension in stenotic arteries.



52 oh A2 B E I T BT 55T 2003 ~2004 4E4R
HEEKREN THZ BB S

)T R B ERE E EEK

>\-I

KHEim  g0KE, THz, Jop &
A A RS SRR X PP BE 94 K (1 THZ L PR AT BB T o 45 AT & Bdls 1S3 LS
TP BRI o RN, gy T SRR AE R AR A A R A

Optical conductivity of single walled nanotube films

in the terahertz region

HAN lJiaguang ZHU Zhiyuan LIAO Yi WANG Zhenxia

SUN Litao WANG Tingtai

Keywords Single walled nanotube, THz, Optical conductivity

A theoretical investigation for the conductivity of single walled nanotube films is carried out with
an effective medium model in the terahertz region. The results are compared with the recent experiment
and a decrease of the real conductivity with increasing frequency is predicted. Meanwhile, the
off-diagonal components of the dielectric function of single-walled carbon nanotube films based on the

magneto optical effects are also shown.
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The electromagnetic Casimir effect of spherical cavity

HAN Jiaguang YU Liping WANG Zhenxia ZHU Zhiyuan
Keywords Casimir effect, Spherical cavity, Single sphere
The Casimir effect results from the zero-point energy of vacuum. A spherical cavity can be divided
into three regions, and we make an analysis of every region and then give a formal solution of Casimir
energy, The zeta-function regularization is also used to dispel the divergence of the summation. At the

end, we can see the Casimir effect of a single sphere is include in our results.
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New oscillation in terahertz magneto-optical effect of

single-walled carbon nanotubes film

HAN lJiaguang ZHU Zhiyuan LIAO Yi WANG Zhenxia ZHANG Wei

SUN Litao WANG Tingtai

Keywords New oscillation, SWNTSs, Magneto-optical effect

The magneto-optical Kerr effect of single-walled carbon nanotubes (SWNTs) film in the Terahertz
region is theoretically studied by means of the Drude model. The calculation shows a new oscillation
occurring near the plasma frequency as the origin of the magneto-optical Kerr effect for the
single-walled nanotubes film. We propose that the amplitude of this near plasma frequency oscillation is
directly proportional to the external magnetic field and its period increases with increasing cyclotron
frequency. We consider these features of this oscillation of SWNTSs are related to the Landau energy of
SWNTs. The reflectivity and figure of merit (FOM) spectrum also reveal that this oscillation is the
dominant mechanism for the magneto-optical Kerr effect of SWNTs film. Meanwhile, the shift and

large enhancement of Kerr rotation under different external magnetic fields is explained.
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The magneto-optical kerr effect of InSb in terahertz region

HAN lJiaguang ZHU Zhiyuan LIAO Yi WANG Zhenxia YU Liping

ZHANG Wei SUN Litao WANG Tingtai

Keywords InSb, Magneto-optical kerr effect, THz

A theoretical investigation for the magneto-optical Kerr effect of InSb in Terahertz region is
carried out. The results show an enhancement of Kerr effect both at room temperature and a low
temperature in Terahertz region. The enhancement of Kerr spectrum due to the plasma edge effect is put
forward. Meanwhile, the magneto-optical Kerr effect spectrum of InSb in the different external
magnetic fields are discussed. The peak shifts of the Kerr rotation under different external magnetic

fields and temperatures are discussed.
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Terahertz spectroscopy of naphthalene, a-naphthol,
b-naphthol, biphenyl and anthracene

HAN lJiaguang XU Hui ZHU Zhiyuan YU Xiaohan LI Wenxin

Keywords THz spectroscopy, Vibrational modes, Lorentz model

The far-infrared THz spectra of naphthalene, a-naphthol, B-naphthol, biphenyl and anthracene have
been measured using THz time-domain spectroscopy. The low-energy vibrational modes of measured
molecules are discussed based on their characteristic and common features. The complex dielectric
functions are obtained. Meanwhile, it is shown that the experimental results can be well fitted by a

standard Lorentz model.
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The conductivity of single walled nanotube films

in Terahertz region

HAN Jiaguang ZHU Zhiyuan WANG Zhenxia ZHANG Wei YU Liping

SUN Litao WANG Tingtai HE Feng LIAO Yi

Keywords Maxwell-Garnett model, Drude— Lorentzian model, Conductivity

The conductivity of single-walled nanotube films is investigated with a combination of
Maxwell-Garnett (MG) and Drude— Lorentzian (DL) model in terahertz region. A theoretical
investigation for the recent experiment is given and a decrease of the real conductivity with increasing
frequency is predicted. Meanwhile, the real part of dielectric function of single-walled carbon nanotube

films is displayed.
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Terahertz conductivity of single walled nanotube films

HAN lJiaguang ZHU Zhiyuan HE Feng LIAO Yi WANG Zhenxia

ZHANG Wei YU Liping SUN Litao WANG Tingtai

Keywords THz conductivity, Single walled nanotube film, Different samples

The conductivity of single walled nanotube films is investigated with a combination of the



56 R ERFAE B IR BRI ST 2003 ~2004 4F4R

Maxwell-Gernett model and the Drude-Lorentz model in the Terahertz region. A theoretical fit for
Jeon’s experiment is given and a decrease of the real conductivity with increasing frequency is

predicted. Meanwhile, the MG and DL models are also discussed for different samples.
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Terahertz frequency magneto-optical effect of GaN thin film
HAN lJiaguang ZHU Zhiyuan

Keywords GaN, Magneto-optical effect, THz

The magneto-optical Kerr effect of GaN in Terahertz region is calculated by means of the Drude
model. The influence of lattice vibration on the Kerr spectrum of GaN is theoretically discussed.
Meanwhile, the change of Kerr rotation under different carrier densities and external magnetic fields is
numerically analyzed. The 3D profile view of Kerr rotation and the average reflectivity are also

presented.
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THz conductivity of singled walled nanotube films

HAN Jiaguang ZHU Zhiyuan WANG Zhenxia YU Liping

ZHANG Wei SUN Litao WANG Tingtai

Keywords Effective medium model, Optical conductivity, THz
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The conductivity of single-walled nanotube films is investigated with an effective medium model
in terahertz region. A theoretical investigation for the recent experiment is given and a decrease of the
real conductivity with increasing frequency is predicted. Meanwhile, the real part of conductivity of

single-walled carbon nanotube films is displayed for different filling factors.
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Terahertz propagation in metal templates

HAN Jiaguang ZHANG Wei ZHU Zhiyuan WANG Zhenxia

YU Liping SUN Litao WANG Tingtai

Keywords THz, Propagation, Metal templates

Terahertz (THz) propagation in a metal template has been theoretically demonstrated. The possible
propagating frequencies and power transmittance have been calculated. The power transmittance curves
are displayed with different incident frequency and different geometric parameters. The oscillations of
transmittance dependent on length of the template and the theoretical propagating bandwidth have been

found.
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Casimir energy of concentric and infinite cylindrical
shells of perfect conductor

JIANG Weizhou WANG Zhenxia FU Deji Al Xiaobai ZHU Zhiyuan

Keywords Casimir effect, Cylindrical ring cavity, Zero-point energy, Quantum electro-magnetic
dynamics

We investigate the Casimir energy, due to the zero-point vacuum fluctuations, in a space which is
cut into parts by the concentric and infinite cylindrical shells which are perfectly conductive. The
Casimir energy turns out to be convergent. A interesting decomposition for the Casimir energy is found
during the renormalization with the Zeta function regularization. For the double-layer shells it is
decomposed into three independent and convergent parts that are from the interior, exterior cylindrical
shells and between them, respectively. One of three parts, from between the two shells, has the property
that the coefficient of the Casimir energy varies with the shell interval, comparing to the constant
coefficient for a topologically similar geometry, the parallel plates. For n-layer shells, the Casimir

energy consists of (2n-1) parts all of which are convergent.
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Particle stability of highly-and super-deformed states of Ni,
Cu and Zn isotopes near beta-stability

in relativistic mean-field Theory
JIANG Weizhou WANG Tingtai ZHU Zhiyuan

Keywords Nuclear deformation, Relativistic mean-field theory

The properties of secondary minima with highly-or super-deformations in Ni, Cu and Zn isotopes
near beta-stability are investigated in the relativistic mean-field theory. The stability of the secondary
minima against proton and neutron emission is revealed for these nuclei. The proton emission may
possibly occur at secondary minima in Cu isotopes with A<61, for the predicted large emission energy.
A more possible candidate for proton emission is predicted to be °Zn due to its very large emission

energy.



Vol. 21 ¥ 4 B 59
THIHEXIEF A IEIE P RIE A B R4 5E 1

e AR i

\\N

Tt

KBEIA %, MR

BAIIE T pion /1 Hl Omega /71128 (8] R w0 4E A A Bkl 2 I DTdk . pion 471 Fl
Omega 71 1 I 2% (B R B HB 0 7L BT A AP R AR G /E T, O6F BORE M 51T AN 2 KB S5 A 5 i
ER—AN R, pion M1 BEXS o1 MU 7 AIF BIAHRR BEAE R /AN 8, 1XER rho A 1 DTk
M. XTI R A &R SRS R A ER S K, pion /71 F1 Omega 41 1) 4 [H]
I DT RR RS « M A% B 4%, pion /11 F Omega /i 1) 25 [] 5k 538 40 (1) DT MR A7 76 S
frmss, XA e, e R ATCH A,

1 22 P T 7 s [ X & AR A A PR
2 M RUR A EEAR

Exotic structures of odd-A Carbon isotopes in the deformed

relativistic mean-field theory
JIANG Weizhou' REN Zhongzhou'? ZHU Zhiyuan'

Keywords Halo nuclei, Relativistic mean-field theory

We study contributions of the pion meson and spatial component of the omega meson in the odd-A
Carbon isotopes. The pion and spatial omega provide small attractions in odd-A nuclei, giving rise to
considerable influences on the single-particle energies rather than the bulk properties such as total
binding energies, and root-mean-square (rms) radii. As an isovector, the pion can shift slightly the
relative potential depth of neutron and proton, contrary to the role of the rho meson. There is a general
trend that both the pion and spatial omega fields reduce with the rise of isospin in the isotopic chain.
From the normal nucleus to halo nucleus, an abnormal drop of the pion or spatial omega field may occur,
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2 Department of Physics, Nanjing University
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Two-body correlation contributions in halo nuclei
with a relativistic Hartree approach

JIANG Weizhou ZHU Zhiyuan QIU Xijun REN Zhongzhou SHEN Wenqing

Keywords Two-body correlation, Halo nucleus, Relativistic Hartree approach

The relativistic density dependent Hartree framework, where the relativistic two-body correlations
are properly incorporated, is developed to study properties of halo nuclei. The halo nucleon-meson
vertex is reconstructed considering the nuclear potentials can be built dominantly from the two-body
interactions. The two-neutron halo nucleus ''Li, together with the one-neutron halo nucleus "°C, is
investigated. Separation energies, root-mean-square radii, and halo tails of above halo nuclei are nicely
reproduced.  The correlation contribution which provides essential attractions for halo neutrons is

important to guarantee the relation S,>S,, for L.
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Study of the Structure Exoticness of 2Al

MA Chunwang FANG Deqing MA Yugang CAI Xiangzhou SHEN Wenqing
SUN Zhiyu' REN Zhongzhou> GUO Wei WEI Yibin WANG Kun YAN Tingzhi
CHEN Jingen CHEN Jinhui MA Guoliang SU Qianmin TIAN Wendong
ZHONG Chen ZUO Jiaxu Hosoi M® Izumikawa T* Kanungo R> Nakajima S’
Ohnishi T>  Ohtsubo T* Ozawa A® Suda T° Sugawara K’ Suzuki T°

Takisawa A* Tanaka K° Yamaguchi T° Tanihata I’

Keywords Momentum distribution, Total interaction cross section, Glauber model

To determine whether **Al has an exotic (halo or skin) structure or not,we measure the total
interaction cross section (o) and compare it with that of **Al’s neighboring nuclei to see whether there
is an abnormal increase; in addition, we measure the momentum distribution of the fragments from Al
to see whether it is narrow. Particles before and after the C target are identified by means of
Bp-TOF-AE and TOF-AE-E, respectively. The preliminary results of the momentum distribution and
total interaction cross section have been obtained. In the theoretical calculation we assume that **Al is
composed of a core plus a valence proton, and the density distribution of the core is assumed to be HO
type while the density distribution of the valence proton is obtained by solving the eigen-value equation
of the Woods-Saxon potential problem. The further work on experimental result and theoretical

calculation is in progress.

1 The Institute of Modern Physics Research, 2 Department of Physics, Nanjing University
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A-scaling and information entropy in ultra-relativistic

nucleus-nucleus collisions

MA Guoliang MA Yugang WANG Kun SA Benhao SHEN Wengqing
HUANG Huanzhong CAI Xiangzhou ZHANG Huyong
LU Zhaohui ZHONG Chen CHEN Jingen WEI Yibin ZHOU Xingfei
Keywords Ita-scaling, Iformation entropy, Rlativistic ion collision
The A-scaling method has been applied to ultra-relativistic p+p, C+C and Pb+Pb collision data
simulated using a high energy Monte Carlo package, LUCIAE 3.0. The A-scaling is found to be valid
for some physical variables, such as charged particle multiplicity, strange particle multiplicity and
number of binary nucleon-nucleon collisions from these simulated nucleus-nucleus collisions over an

extended energy ranging from Elab = 20 to 200 A GeV. In addition we derived information entropy from

the multiplicity distribution as a function of beam energy for these collisions.
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Rapidity distributions and thermal fits for relativistic heavy-ion
collisions at 158 A GeV

MA Guoliang MA Yugang WANG Kun SHEN Wenqing CAI Xiangzhou ZHANG
Huyong LU Zhaohui ZHONG Chen CHEN Jingen WEI Yibin
HUANG Huanzhong SA Benhao
Keywords LUCIAE3.0, Rapidity distribution, Ttransverse momentum distribution, Kinetic tempera-

ture, QGP phase transition
LUCTAE3.0 model was used to simulate the relativistic heavy-ion collisions, namely C+C, Si+Si
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and Pb+Pb, which were already performed experimentally by NA49 collaboration. The simulated
results of rapidity and transverse momentum distributions of all kinds of hadrons were compared with
the NA49 data and found that they can fit the experimental data mostly. The kinetic temperature was
deduced by the thermal fits to the transverse mass distributions of hadrons. It is found that the
temperatures of light systems or hadrons fit the experimental data well, however, those of heavy
systems or hadrons deviate much from the data, which probably because that LUCIAE3.0 doesn’t

include the information of QGP phase transition.
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Temperature Fluctuation and heat capacity

in relativistic heavy-ion collisions

MA Guoliang MA Yugang SA Benhao WANG Kun CAI Xiangzhou
WEI Yibin ZHANG Huyong LU Zhaohui ZHONG Chen

CHEN Jingen = LONG Jiali HE Zejun SHEN Wengqing

Keywords Heavy ion collision, Quark-gluon plasma, Statistical theory and fluctuations, Heat capacity

We used LUCIAE model to simulate the Pb+Pb and C + C in SPS energy .The heat capacity was
then extracted from event by event temperature fluctuation. It is found that the heat capacity per hadron
multiplicity decreases with the increasing of beam energy and impact parameter for a given reaction
system. While with the increasing of hadron mass, the heat capacity per hadron multiplicity rises. In
addition, we found that, for a given hadron, the heat capacity per hadron multiplicity is almost the same

regardless the reaction system. Some discussions were also given.
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@ Production and its Elliptic flow v, in
Au+Au Collision at/s =62 GeV

MA Guoliang MA Yugang CAI Xiangzhou CHEN Jinhui ZUO Jiaxu
ZHONG Chen SHEN Wenqing HUAN Huanzhong

(for RHIC-STAR Collaboration)

Keywords Elliptic flow, Phi meson, Au+Au at 62 GeV/c

Js =62 GeV AutAu data are selected analyzed by a minimum bias trigger employing the ZDC's. @
meson’s production and elliptic flow v, results were presented from 6.2 million 0—80% Au+Au events.

Reconstruction of the @ was accomplished by calculating the invariant mass (my,,) of all
permutations of candidate K™ K™ pairs. The resulting invariant mass distribution consisted of the ®
signal on a large background that is predominantly combinatorial. The shape of the combinatorial
background was calculated using the mixed-event technique. For the centrality measurement of
production, five different centrality bins are divided such as 0—20%, 20%—40%,40%—60%, 60%—
80%, 0—80%.After efficiency correction, the mr spectra are obtained. After fiting them by an
exponential function, we get the inverse slope 7, dV/dy and <pr>. the @/k ratio are also investigated. it
is found that they all increase with Nch.

In addition, the elliptic flow v, of @ in 0—80% centrality bin at ;=62 GeV Au+Au collision is
investigated by event-mixing technique. we find the auto-correlation between K and K increases the
value of v,. When removing it, we find that @’s v, increases with pT, but the value of v, is smaller than

other particles such as n, k p etc.
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Isoscaling in the lattice gas model

MA Yugang WANG Kun WEI Yibin MA Guoliang CAI Xiangzhou CHEN Jingen

FANG Deqing GUO Wei SHEN Wenqin TIAN Wendong ZHONG Chen

Keywords Lattice gas model, Isoscaling behavior, Asymmetric nucleon-nucleon potential

Isoscaling behavior is investigated using the isotopic and isobaric yields from an equilibrated
thermal source which is prepared by the lattice gas model (LGM) for lighter systems with 4 = 36. The
isoscaling parameters o and P are observed to drop with temperature for the LGM with the asymmetric
nucleon-nucleon potential. However, the isoscaling parameters do not show a temperature dependence
for the LGM with the symmetric nucleon-nucleon potential. The relative neutron or proton density

shows a nearly linear relation with the N/Z (neutron to proton ratio) of the system.
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Statistical nature of cluster emission in nuclear

liquid-vapour phase coexistence

MA Yugang HAN Dingding SHEN Wenqgin CAI Xiangzhou CHEN Jingen
HE Zejun LONG Jiali MA Guoliang WANG Kun WEI Yibin YU Liping

ZHANG Huyong ZHONG Chen ZHOU Xingfei ZHU Zhiyuan

Keywords Cluster emission, Emission barrier, Liquid-vapor phase coexistence

The emission of nuclear clusters is investigated within the framework of isospin dependent lattice
gas model and classical molecular dynamics model. It is found that the emission of individual cluster
which is heavier than proton is almost Poissonian except near the transition temperature at which the
system is leaving the liquid-vapor phase coexistence and the thermal scaling is observed by the linear
Arrhenius plots which is made from the average multiplicity of each cluster versus the inverse of
temperature in the liquid vapor phase coexistence. The slopes of the Arrhenius plots, i.e. the "emission
barriers", are extracted as a function of the mass or charge number and fitted by the formula embodied
with the contributions of the surface energy and Coulomb interaction. The good agreements are
obtained in comparison with the data for low energy conditional barriers. In addition, the possible
influences of the source size, Coulomb interaction and “freeze-out” ensity and related physical

implications are discussed.
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Evidence of Critical Behavior in the Disassembly
of Nuclei with A~36

MA Yugang WADAR' Hagel K! WANGJ' Keutgen T> Majka Z> Murray M’
QinL' Smith P' NatowitzJB' Alfaro R* CiborJ° Cinausero M® El Masri Y?
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Keywords Critical behavior, Liquid gas phase transition, Caloric curve

A wide variety of observables indicate that maximal fluctuations in the disassembly of hot nuclei
with A~36 occur at an excitation energy of (5.6540.5) MeV and temperature of (8.4+0.5) MeV.
Associated with this point of maximal fluctuations are a number of quantitative indicators of apparent
critical behavior. The associated caloric curve does not appear to show a plateau such as that seen for
heavier systems. This may indicate that, in contrast to similar signals seen for apparent first order
liquid-gas transitions in heavier nuclei, the observed behavior in these very light nuclei may well be

associated with a second order transition at the critical point.
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Recent progress of nuclear liquid gas phase transition
MA Yugang SHEN Wengqin

Keywords Liquid-gas phase transition, Zipf law

Recent progress on nuclear liquid gas phase transition (LGPT) has been reviewed, especially for
the signals of LGPT in heavy ion collisions. These signals include the power-law charge distribution,
cluster emission rate, nuclear Zipf law, bimodality, the largest fluctuation of the fragments, $\Delta$
-scaling, caloric curve, phase coexistence diagram, critical temperature, critical exponent analysis,
negative specific heat capacity and spinodal instability etc. The systemic works of the authors on

experimental and theoretical LGPT are also introduced.
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Dileptons from a chemically non-equilibrated
quark-gluon plasma
LONG Jiali HE Zejun MA Guoliang MA Yugang
Keywords Quark-gluon plasma, Chemical equilibration , Dilepton production,

We have studied the evolution and dilepton production of a chemically equilibrating quark-gluon

plasma system at finite baryon density. We found that due to the increase of the quark phase life-time
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with increasing initial quark chemical potential, and other factors like higher initial temperature, larger
gluon density and gluon fusion or quark annihilation cross section, thermal charmed quarks provide a
dominant contribution to dilepton yield. This results in a significant enhancement of intermediate mass

dilepton production.
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Strangeness production in ultrarelativistic

nucleus-nucleus collisions
LONG Jiali HE Zejun MA Yugang MA Guoliang

Keywords Quark-gluon plasma, Baryon density, Strangeness

Based on relaxation equations describing the chemical equilibration of gluons, quarks and squarks
at finite baryon density derived from Juttner distribution of partons, with the help of a rapid phase
transition scenario from quark phase into hadron phase, we have calculated strangeness production in
quark phase and hadron phase, found that K/x™ ratio is enhanced over that in pp collisions by about a

factor 3.
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Hard photon production from a chemically equilibrating

quark-gluon plasma with finite baryon density at two-loop level
LONG Jiali HE Zejun MA Yugang

Keywords Quark-gluon plasma, Photon production, Chemical equilibration

We study hard photon production from a chemically non-equilibrated quark-gluon plasma with
finite baryon density at one-loop and two-loop levels on the basis of Juttner distribution of partons
of the system. We find that the photon yield is a strongly increasing function of the initial quark
chemical potential, main contributions are given by rapidities y<6, and photon production is ruled
by early times. In addition, we note that contribution from bremsstralung and Conpton process
qg — qy dominates.
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Strangeness in a chemically non-equilibrated

quark-gluon plasma
HE Zejun LONG Jiali MA Yugang MA Guoliang

Keywords Chemically non-equilibrated quark-gluon plasma, Strangeness

We study strangeness of a chemically equilibrating quark-gluon plasma at finite baryon density
based on Juttner distribution of partons. We find that the strangeness production depends obviously on
initial values, and will accelerates with the change of the initial system from a chemically
non-equilibrated to a equilibrated quark-gluon plasma. We also find that the calculated strangeness is
very different from the one in the thermodynamic equilibrium system, it shows that this study may help
us to understand the formation of quark-gluon plasma via a chemically non-equilibrated evolution

frame-work.
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Thermal charmed quark contribution to dileptons in chemically

equilibrating quark-gluon matter
HE Zejun LONG Jiali MA Yugang

Keywords Dilepton, Chemical equilibration quark-gluon plasma

We find that in achemically equilibrating baryon-rich quark-gluon matter, due to the slow
cooling rate, high temperature, large gluon density as well as large fusion cross section of
gg <> cc in the intermediate mass region, the gluon fusion gg <> cc provides a dominant
contribution to dileptons with intermediate masses, resuting in the significant enhancement of

intermediate mass dileptons.
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Decay of "*Br and its daughter’s level structure

SHEN Shuifa LI Yan GU Jiahui

Keywords Decay, y-ray, Level, Coincidence, PSM, Positive-parity yrast states

The decay of "°Br has been investigated by means of y-ray spectroscopy!''. The "*Br nuclei were
produced in two reactions, i. e., 75As(a, 3n)76Br and 768e(p, n)76Br. The Compton-suppressed
spectrometer and High-purity Ge detectors have been used singly and in coincidence, respectively, to
study y-rays in the f+EC decay of "°Br to 75Se. 37 y rays were observed for the first time among 138
y-rays reported. A decay scheme of "°Br including 15 new levels is proposed which accommodates 120
of these transitions. Spins and parities for new levels are proposed from calculated logft values, modes
on the observed decay, and some nuclear reaction experiment results.

In our calculations in the framework of the projected shell model, the pairing gap parameters are
calculated using the four-point formula'®’. The values of the total nuclear binding energy B are taken
from ref. !, and the experimental data are adopted if only they can be supplied. The results are A;=1.71
MeV and A,=1.7125 MeV. The spin-orbit force parameters, k and p, appearing in the Nilsson potential
are taken from the compilation of Zhang et al.'*) which is a modified version of Bengtsson and

Ragnarsson[s]

and has been fitted to the latest experimental data. It is supposed to apply over a
sufficiently wide range of shells. These k and p are different for different major shells (N-dependent).

Recently, based on available experimental data, a new set of Nilsson parameters is proposed by Sun et
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al "% for proton-rich nuclei with proton or neutron numbers 28<N<40. Considering that nucleus studied
in the present work has neutron numbers 42, so we think this new set is not very suitable to the nucleus
"®Se although the Nilsson parameter set proposed by Zhang et al.'*) is deduced for the A~120-140. In the
work of Subber et al'’”’, the deformation values of the ground and the first-excited states are calculated
in the DDM, which show reasonable agreement with both experimental values obtained from the p, p’

(8]

experiment!®! and those evaluated from electromagnetic transition probabilities™™. In the following

calculations, we thus construct the shell model basis at the deformation £,=0.30. The vacuum state

|¢(€2 = 0.30)> is hereafter written as |0> The hexadecapole deformation parameter £,=0.053 is

taken from the compilation of Méller ez al™). In the calculations, the configuration space is constructed
by selecting the gp states close to the Fermi energy in the N=4 (N=4) major shell for neutrons (protons)
and forming multi-qp states from them. The comparison of the experimentally observed positive-parity
yrast states of "Se with the predictions of the PSM is given in Fig. 4 of ref. [1]. The experimental levels
have been taken from the in-beam study of the nucleus "°Se by Wells ez al. "%, As can be seen, about 2°
level, the datum is described roughly well. But the agreement with experiment of the levels 1>4
becomes worse. i. e., the PSM fitting above 4 is not good. Obviously the energies are overpredicted in
7Se. We emphasize here that all these states have been obtained by a single diagonalization, without

any adjustment for individual states.
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Evolution equation of a chemically non-equilibrated

quark-gluon plasma at finite baryon density
HE Zejun LONG Jiali MA Yugang

Keywords Chemically equilibrating quark-gluon plasma, Relaxation equation

The dominant reactions leading to chemical equilibrium are assumed to be gg < ggg and
gg <> qq . Assuming that elastic parton scatterings are sufficiently rapid to maintain local thermal
equilibrium, the evolution of the parton densities can be given by the master equations. Combining the
master equations together with equation of energy-momentum conservation and equation of baryon
number conservation, one can get a set of coupled relaxation equations describing evolutions of the
temperature 7, quark chemical potential pq and fugacities A4 for quarks and A, for gluons on the basis of

Juttner distribution of a chemically equilibrating quark-gluon plasma at finite baryon density.
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On the mechanism of signature inversion in

the doubly odd nuclei 80,82, 34Rb

SHEN Shuifa GU Jiahui SHEN Wengqing

Keywords Signature inversion, Projected shell model (PSM), Yrast state, Quadrupole deformation
Several mechanisms have been proposed for signature inversion in the structure of A ~80 odd-odd
nuclei, but the corresponding theoretical calculations have not been conclusive. In the present work, the

angular momentum projected shell model (PSM) is applied to the study of the nuclei ***>*Rb ', The
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results of the calculations regarding the positive parity yrast band for the configuration nge,®vgy, and
the negative parity yrast band for the configuration n(pi, or ps» or fsn) ®vge, are compared with
experimental data. According to the interpretation provided by the projected shell model, the signature
inversion displayed in the positive parity yrast band for these nuclei is a signal of a substantial
quadrupole shape change that takes place with increasing spin: The nucleus evolves from a prolate
shape at low spin through a triaxial shape to an oblate shape at high spin. In addition, we specify the

nuclear shapes of these two bands in these two nuclei.
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Isoscaling of fission fragments with langevin equation

WANG Kun MA Yugang WEI Yibin CAI Xiangzhou CHEN lJingen
FANG Deqing GUO Wei MA Guoliang SHEN Wengqing

TIAN Wendong ZHONG Chen ZHOU Xingfei

Keywords  Fission dynamics, Isoscaling, Langevin equation

The Langevin equation is used to simulate the fission process of ''*Sn+''2Sn and ''°Sn+''°Sn.The
mass distribution of the fission fragments are given by assuming the process of symmetric fission or
asymmetric fission with the Gaussian probability sampling. The isoscaling behaviour has been observed
from the analysis of fission fragments of both reactions, and the isoscaling parameter a and 3 have been
obtained. It seems that the isoscaling parameter a is sensitive to the width of fission probability, and it
also depends on beam energy and reduced friction parameter. Therefore the isoscaling analysis of the

fission data can be taken as a sensitive tool to investigate the fission dynamics.
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A Proposed reaction channel for the synthesis of the superheavy
nucleus Z=109

WANG Kun MA Yugang MA Guoliang WEI Yibin CAI Xiangzhou

CHEN Jingen GUO Wei ZHONG Chen SHEN Wenqing

Keywords Superheavy nuclei, Statistical-evaporation model

We apply a statistical-evaporation model (HIVAP) to calculate the cross sections of superheavy
elements, mainly about actinide targets and compare with some available experimental data. A reaction
channel **Si+***Am is proposed for the synthesis of the element Z=109 and the cross section and the
suitable beam energy are estimated. This result can be used for refering to our national laboratory in
Lanzhou (HIRFL).
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Carbon spheres synthesized by ultrasonic treatment

WANG Zhenxia YU Liping ZHANG Wei

Keywords Ultrasound treatment, Onion-like nanosphere

Onion-like carbon nanospheres have been synthesized through ultrasound treatment on highly
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oriented pyrolytic graphite (HOPG) material in deion water. High resolution transmission electron
microscope (HRTEM) and electron diffraction (ED) analyses show that these nanospheres are composed
of disordered lattice lines of graphene sheets and the size of them ranges from about 10nm to 200nm. In
addition, to explain the growth mechanism of carbon nanospheres, one possible two-stage model was

proposed of nucleus formation and “rolling snowball” growth of carbon nanospheres.

% Ar-;8 A28 Schwarzite fik
TEE £40°F 9k f

X H TR, Ar-J, 28 Schwarzite fift

BEETFREEANASEER T & EE2E Schwarzite k. F & 20 HF 2%0E U L1 Wl B
(HRTEM) 1 X SfZfig iU (EDS) 20 #r o th i A G 1K) 58 4 A0 20 25 o T 2 5% H e 1A
SR 2 B I P M2 R R B B AS (AR A5 R AL o AR SORFIZ R iR A SRR 1K 2K Schwarzite 40K A4 R} AT
Re M AEKMLHIZEAT T VIR

Schwarzite-like carbon entrapped argon bubbles
WANG Zhenxia YU Liping ZHANG Wei

Keywords Ion irradiation, Ar-bubbles, Schwarzite-like carbon

Schwarzite-like carbon flakes with argon-bubbles were fabricated by using nickel and argon ions
irradiation on graphite in proper order. Complete phase separation between carbon and argon was
distinguished by high—resolution transmission electron microscopy (HRTEM) images and X-ray energy
dispersive spectroscopy (EDS) measurements. Raman scattering and electron diffraction (ED) pattern
reveals that as-grown flake has the phase structure of the glassy-carbon-like. Possible growth process of

these nanoscale materials of Schwarzite-like carbon embedded Ar-bubbles was briefly discussed.
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Amorphous molecular junction produced by ion irradiation

on carbon nanotubes
WANG Zhenxia YU Liping ZHANG Wei

Keywords Ion-beam welding, Carbon nanowire junction

Experiments and molecular dynamics have demonstrated that electron irradiation could create
molecular junctions between crossed single-walled carbon nanotubes. Recently molecular dynamics
computation predicted that ion irradiation could also join single-walled carbon nanotubes. Employing
carbon ion irradiation on multi-walled carbon nanotubes, we find that these nanotubes evolve into
amorphous carbon nanowires, more importantly, during the process of which various molecular
junctions of amorphous nanowires are formed by welding from crossed carbon naotubes. It
demonstrates that ion-beam irradiation could be an effective way not only for the welding of single-wall

nanotubes but also for the formation of nanowire junctions.
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Catalytic synthesis of carbon nanotubes under ion irradiation

WANG Zhenxia WU Yongqing ZHANG Wei

Keywords Carbon nanotubes, lon-implantation, TEM

We successfully obtained various multi-wall carbon nanotubes (MWCNTs) including bent or
distorted nanotubes, using the double ion (Fe" and Ar") irradiation method. This approach is expected to
form a new general route for synthesis of MWCNTs, the growth mechanism and physical properties of
which are of great interest. This multi-ion irradiation idea may also be valid for other material and be

used for fabricating nanostructures.
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Total reaction cross section in an isospin-dependent quantum

molecular dynamics model

WEI Yibin CAI Xiangzhou SHEN Wenging'? MA Yugang' ZHANG Huyong

ZHONG Chen GUO Wei CHEN Jingen MA Guoliang WANG Kun

Keywords Total reaction cross section, Isospin-dependent quantum molecular dynamics

The isospin-dependent quantum molecular dynamics (IDQMD) model is used to study the total
reaction cross section og. The energy-dependent Pauli volumes of neutrons and protons have been
discussed and introduced into the IDQMD calculation to replace the widely used energy-independent
Pauli volumes. The modified IDQMD calculation can reproduce the experimental og well for both
stable and exotic nuclei induced reactions. Comparisons of the calculated or induced by ''Li with
different initial density distributions have been performed. It is shown that the calculation by using the
experimentally deduced density distribution with a long tail can fit the experimental excitation function
better than that by using the Skyrme-Hartree-Fock calculated density without long tails. It is also found

that o at high energy is sensitive to the long tail of density distribution.
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A new possible probe for investigating the exotic structure of

neutron-rich nuclei by using hanbury-brown-twiss method

WEI Yibin MA Yugang' SHEN Wenging' MA Guoliang WANG Kun

CAI Xiangzhou ZHONG Chen GUO Wei CHEN Jingen ZHOU Xingfei

Keywords Hanbury-Brown-Twiss Method, Exotic structure

Hanbury-Brown-Twiss (HBT) results of the nucleon-nucleon correlation function have been
presented for the nuclear reactions with neutron-rich projectiles using an event-generator, i.e., the
Isospin-dependent quantum molecular dynamics model. A good agreement of our calculation for the
two-halo-neutron correlation function of ''Li with the experimental data has been reached. In addition,
we explore that the relationship between the single neutron separation energy and the strength of the
HBT. Results show that it is feasible to investigate the exotic structure of neutron-rich nuclei with HBT
method.

1 CCAST (World Laboratory), PO Box 8730
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Exploring binding energy and separation energy dependences
of HBT strength

WEI Yibei MA Yugang' SHEN Wenging'? MA Guoliang WANG Kun

CAI Xiangzhou ZHONG Chen GUO Wei CHEN lJingen

Keywords Hanbury-Brown-Twiss method, Binding energy, Separation energy

Hanbury Brown-Twiss (HBT) results of the nucleon-nucleon correlation function have been
presented for the nuclear reactions with neutron-rich projectiles (Be isotopes) using an event-generator,
the Isospin-Dependent Quantum Molecular Dynamics model. We explore that the relationship between
the binding energy per nucleon of the projectiles and the strength of the neutron-proton HBT at small
relative momentum. Moreover, we reveal the relationship between the single neutron separation energy
and the strength of the halo neutron-proton HBT. Results show that neutron-proton HBT results are

sensitive to binding energy or separation energy.

1 CCAST (World Laboratory), PO Box 8730
2 Department of Physics, Ningbo University
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Parallel momentum distribution of **Si fragments from »p

WEI Yibin' MA Yugang CAI Xiangzhou ZHONG Chen CHEN Jingen'
ZHANG Huyong FANG Deqing! WANG Kun' MA Guoliang' GUO Wei'
TIAN Wendong' SHEN Wenqing ZHAN Wenlong® XIAO Guoging® XU Hushan®
SUN Zhiyu® LI Jiaxing” GUO Zhongyan’ WANG Meng® ZHEN Zhigiang®
HU Zhengguo® CHEN Lixin* LI Chen> MAO Ruishi® BAI Jie®
Keywords Parallel momentum distribution, Proton-skin structure, p
Distribution of the parallel momentum of 2*Si fragments from the breakup of 30.7MeV/nucleon *’P

has been measured on C targets. The distribution has the FWHM with the value of 110.5(23.5)MeV/c
which is consistent quantitatively with Glauber model calculation assuming by a valence proton in *’P.

The density distribution is also predicted by Skyrme-Hartree-Fock calculation. Results show that there

might exist the proton-skin structure in 2°P.

1 Graduate School of the Chinese Academy of Sciences

2 Institute of Modern Physics, Chinese Academy of Scences
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Study on the momentum distribution and total reaction

cross section for >°Si

YAN Tingzhi MA Yugang FANG Deqing CAI Xiangzhou SHEN Wenqing
SUN Zhiyu' REN Zhongzhou> GUO Wei WEI Yibin WANG Kun YAN Tingzhi
MA Chunwang CHEN Jingen CHEN Jinhui MA Guoliang SU Qianmin
TIAN Wendong ZHONG Chen ZUO Jiaxu Hosoi M’ Izumikawa T* Kanungo R’
Nakajima S Ohnishi T°  Ohtsubo T* Ozawa A® SudaT° Sugawara K’ Suzuki T’

Takisawa A* Tanaka K’ Yamaguchi T> Tanihata I’

Keywords Momentum distribution, Total interaction cross section,”Si

We performed an experiment at RIKEN, Japan in April 2004 for further study of the exotic
structure of *Al. The secondary beam produced in the experiment also includes proton-rich nucleus >Si.
Through the analysis of the experimental data, it is hopeful to obtain some evidence to the predicted one
proton skin structure of **Si. We used Bp-TOF-AE method before target and TOF-AE-E method after
target to determine particles, and could measure total reaction cross section, one proton removal cross
section and momentum distribution of fragmentations in this experiment. Some preliminary results of

the momentum distribution and total interaction cross section have been obtained.

1 Institute of Modern Physics, Chinese Academy of Scences
2 Department of Physics, Nanjing University

3 Department of Physics, Saitama University

4 Department of Physics, Niigata University

5 The Institute of Physics and Chemical Research

6 Department of Physics, Tsukuba University
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Systematic studies of binding energy dependence of

neutron-proton momentum correlation function

WEI Yibei' MA Yugang SHEN Wenqing MA Guoliang' WANG Kun'
CAI Xiangzhou ZHONG Chen GUO Wei' CHEN Jingen' FANG Deqing

TIAN Wendong ZHOU Xingfei

Keywords Neutron-proton momentum correlation function, Binding energy

Hanbury Brown-Twiss (HBT) results of the nucleon-nucleon correlation function have been
systematically investigated for a series nuclear reactions with light projectiles (B, N, C, Li) with help of
Isospin-Dependent Quantum Molecular Dynamics model. The relationship between the binding energy
per nucleon of the projectiles and the strength of the neutron-proton HBT strength at small relative
momentum has been obtained. Results show that neutron-proton HBT results are sensitive to binding

energy per nucleon.

1 Graduate School of the Chinese Academy of Sciences
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Possible exotic structure in light proton-rich nuclei

ZHANG Huyong' SHEN Wenging' MA Yugang CAI Xiangzhou FANG Deging
LU Zhaohui ZHONG Chen WEI Yibin CHEN Jingen ZHOU Xingfei'
MA Guoliang' WANG Kun REN Zhongzhou®> ZHAN Wenlong® GUO Zhongyan’

XIAO Guoqing® XU Hushan® WANG Jiansong® SUN Zhiyu®

Keywords Total reaction cross section, Mmomentum distribution, Proton-rich nuclei

Radioactive ion beams were produced through the projectile fragmentation induced by
69MeV/nucleon *°Ar primary beam on a ’Be target. Measurements of reaction cross section (o) for
some proton-rich nuclei on carbon target at intermediate energies around 30MeV/nucleon have been
performed on RIBLL of HIRFL by transmission method and transmission plus transportation method.
The experimental or values for Al and *’P are abnormally large compared with their neighboring
nuclei and that of '"F has an enhancement compared with the neighboring isotopes. It suggests
anomalously large matter root-mean-square radii and proton halo structure in **Al and *’P. The
experimental or values and momentum distribution of fragmentation reaction product for 31C1, 32Cl,
3¢, **S, S were performed also on RIBLL by transmission and transportation method. These data are
in analyzing. The calculation of relativistic density-dependent Hartree shows that the nuclei BAl 7P,
*1C1 may have proton-halo structure and ''F, **Cl may have proton-skin structure. New experiment on
the search for new nuclides *°P and *°S in proton drip line is also described. The significance of these

measurements and possible proton halo and skin for light proton-rich nuclei has been discussed.

1 College of Sciences, Ningbo University
2 Department of Physics, Nanjing University

3 Institute of Modern Physics, Chinese Academy of Scences

Al B3 2= H % < BE BY [B] 3L HE Lz

SR D OVESOR T RPN DRED S S B R
B BREm HAT BEzx E

KR WFOREE, A ek N, Skyrme-Hartree-Forck J7i%, k%

FATTH Skyrme-Hartree-Forck J7 £ 50 Al [ R HI45 g, A5 WY T X B 1 [RIA7 e 2%
Moo THEE5 R LW, Skyrme-Hartree-Forck REAR L Hifi ik HAT AN GEXT R 0T Al [RI7 31 1 455 RE
BATVRILY AL R 2 AE5E T 1 e ), X SCIE ) [R) A2 e RN 38 T — AN LI A £

OSB3
2 KR



86 Fp [ AL B N P ERH 9T T 2003~2004 4E4R

Isospin effect of the pairing correlation in Al isotopes

ZHANG Huyong' SHEN Wenging' REN Zhongzhou’ MA Yugang
CAI Xiangzhou LU Zhaohui ZHONG Chen WEI Yibin CHEN Jingen ZHOU

Xingfei' MA Guoliang’ WANG Kun

Keywords Skyrme-Hartree-Fock approach, Isospin effect, Dripline nuclei, Pairing correlation

The binding energies of Al isotopes are investigated by using the Skyrme-Hartree-Fock approach
with the SKIII force parameter. Special emphasis is placed on the influence of the isospin effect of the
pairing correlation on the neutron separation energy. Calculations show that the Skyrme-Hartree-Fock
approach provides a good description of the binding energy of Al isotopes with different forms of
pairing correlation. Meanwhile, it is found that the isospin effect of the pairing correlation plays a great

role to the separation energy when the Al isotopes approach to the proton drip line.

1College of Sciences, Ningbo University, 2 Department of Physics, Nanjing University
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Structures of '’F and '’0O, '"Ne and "N in the ground state

and the first excited state

ZHANG Huyong' SHEN Wenging' REN Zhongzhou® MA Yugang
CHEN lJingen CAI Xiangzhou LU Zhaohui ZHONG Chen GUO Wei
WEI Yibin ZHOU Xingfei' MA Guoliang WANG Kun

Keywords Relativistic mean-field approach, Excited state, Proton halo, Neutron skin

The structures of two couples of mirror nuclei '’F and "0, '"Ne and '’N in the ground state and in
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the first excited state are investigated using the relativistic mean-field approach. Two-proton halo in
"Ne in the first excited state and in the ground state and two-neutron halo in ''N in the first excited
state are suggested. Meanwhile, one-proton halo in 'F in the first excited state and one-neutron halo in
0 in the first excited state are also suggested. The skin structure appears in ''F and ''N in the ground

state.

1 College of Sciences, Ningbo University
2 Department of Physics, Nanjing University
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Nuclear radii extracted from experimental

reaction cross sections

ZHANG Huyong' SHEN Wenging' REN Zhongzhou” MA Yugang CHEN Jingen
CAI Xiangzhou JIANG Weizhou ZHONG Chen GUO Wei WEI Yibin

ZHOU Xingfei' MA Guoliang' WANG Kun'

Keywords Relativistic mean-field approach,Glauber model, Nuclear radius, Proton skin

We illustrate typical experimental reaction cross sections ogr which have obtained on RIBLL at
Heavy Ion Research Facility of the Institute of Modern Physics (IMP) at Lanzhou. The corresponding
nuclear radii are extracted from the measured experimental or using the Glauber model. Meanwhile,
theoretical nuclear radii are also calculated using Relativistic density-dependent Hartree and spherical
relativistic mean-field theory with Pauli blocking. For comparison, the nuclear radii of these nuclei are
also calculated using the empirical radius format in which the deformation has been taken into account.

From the given experimental and theoretical nuclear radii, we suggest that there may exist proton halo
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structure in 2*Al, *’P and may exist proton skin structure in *Al. We also find that the deformation plays

a great role to the nuclear radii.

1 College of Sciences, Ningbo University
2 Department of Physics, Nanjing University
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Momentum distribution of fragment and nucleon removal cross

section in halo nuclei reaction
ZHAO Yaolin ZHU Zhiyuan MA Zhongyu'

Keywords Glauber theory, Halo nuclei, Momentum distribution, Nucleon removal cross section
Recently the research on the halo structure of the drip-line nuclei has attracted much attention both
in experiment and theory. They have shown some nuclei have one or more halo nucleons. Within the
few body Glauber model, the momentum distribution of a fragment and nucleon removal cross section
in halo nuclei reaction have been perfectly given and extended to about the halo nuclei having more
halo nucleons. The reaction mechanism is treated in two different approachs. One is that the final-state
interaction is considered. And the wave function of halo nucleon standing in finial state is taken as a
modified free particle wave function. In another approach we neglect the finial-state interaction and
don't do the modification. Thus through simultaneously studying the reaction cross section, momentum
distribution and nucleon removal cross section within Glauber model, one could get more specified

information on halo structure of the drip-line nuclei..

1 China Institute of Atomic Energy
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Monte Carlo simulations of the bulk effects of Zr on the cohesion

of the Ni;Al-x at. % Zr grain boundary
ZHENG Liping

Keywords Grain boundary concentrations, Inducing and segregating species, Bulk effects

The double species model has been employed to calculate dependence of the grain boundary
cohesion on the Zr bulk concentration, for the Ni;Al-x at. % Zr (100%Ni\100%Ni)[001]/2.5(210)/36.87°
symmetric tilt grain boundary, at the equilibrium. Calculations show that when x (the Zr bulk
concentration) increases from 0.1 to 0.5, the Zr enrichment increases, both the Ni enrichment and the Al
depletion maximizes at x=0.3. The calculations also show the best cohesion of the grain boundary at
x=0.3.
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Transmission of particle beam through nanotubes
ZHENG Liping XU Zijian ZHU Zhiyuan

Keywords Nanotubes, Channeling, Transmission of particle beam

Channeling of energetic particle in nanotubes exhibits the large diameter of the channels and the
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weak dechanneling factors. In particle-beam physics field, the most intriguing applications of the
nanotubes-channeling are connected with the possibility of particle acceleration in high gradient
accelerating fields, and with the possibility of construction of TeV colliders. The progress of these
applications is introduced by studying 450GeV w, 450GeV proton, 450GeV U™* and 10GeV/c C™°

beams.
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Study on the total reaction cross sections induced by light nuclei

via the boltzmann-uehling-uhlenbeck model

ZHONG Chen SHEN Wenqing CAI Xiangzhou ZHANG Huyong

WEI Yibin FANG Deqing MA Yugang

Keywords Total reaction cross section, BUU model, Light nuclei
Boltzmann-Uehling-Uhlenbeck (BUU) Model can describe successfully intermediate energy heavy
ion collision dynamics. Ingemarsson et al. measured the total reaction cross sections of intermediate

208

energyo-particles, deuterons and protons on targets from °Be to “°*Pb. This work can reproduce

calculate the total reaction cross section induced by these light nuclei using BUU Model.
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Study on isoscaling behavior of pre-fragments and fragments
from the collision of *"*°Ar+’Be with modified statistical

abrasion-ablation model

ZHONG Chen MA Yugang FANG Deqing CAI Xiangzhou WANG Kun
TIAN Wendong WEI Yibin CHEN Jingen GUO Wei ZHOU Xingfei
MA Guoliang SU Qianmin CHEN Jinhui YAN Tingzhi ZUO Jiaxu

MA Chunwang SHEN Wengqing

Keywords Isoscaling, Statistical abrasion-ablation model, Evaporation

Isotopic distribution for intermediate mass fragments have been measured for *’Ar+’Be and
%Ar+’Be at about 60MeV/nucleon. The isotopic distributions of the fragmentation reaction products
were well reproduced by using a modified statistical abrasion-ablation model. From the data simulated
by SAA model, we distill the isoscaling parameters o and |B|. Before the evaporation and after the
evaporation, |B| is roughly equal with each other and a has changed a lot relatively. For fragments, a
monotonic increase of o and |B| with the increase of Z and N is observed, ando~ |B|. It has been
discussed the relation between isoscaling parameters and the disappearance of the isospin effect of

fragmentation.
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Production of xs° from 62.4 GeV Au + Au collisions at RHIC

ZUO Jiaxu CAI Xiangzhou MA Yugang MA Guoliang CHEN Jinhui

ZHONG Chen SHEN Wengqing (for the STAR Collaboration)

Keywords 62.4GeV/c AutAu, Ks'

We present the preliminary measurement of Ks° transverse momentum (pr) distribution from

/Sy =62.4 GeV Au + Au collisions at RHIC. The Ks’ particle is reconstructed via its decay channels

to charged daughter particles through the V, decay topology method, Ks’—n'+n . The measured
spectra can be described by using an exponential fit or a Boltzmann fit. Then the dN/dy and the

temperature can be deduced for different centrality bins. The centrality dependence of the particle yield
with respect to the number of binary collision scaling (Rcp) will be presented for a transverse
momentum up to 6.6GeV/c. The Rep of Ks° is closed to that of @, which imply the particle type
dependence of Rcp at intermediate pt.
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Fig.1 (a) X-Y coordinates of a point source reconstructed by using the back-projection method. One of the ellipses is
also shown; (b) Density distribution of the selected Compton scattering event; (¢) X-Y coordinates of a point source
reconstructed by using the TSBP method; (d) Slices of the images.
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Compton camera and its image reconstruction
PAN Qiangyan Y. Gono' S.Motomura' S.Enomoto® Y. Yano’

Key words Compton camera, Image reconstruction

A Compton camera always consists of two detectors whose front and rear ones are called a scatter
and an absorption detector, respectively. The original position of a y-ray source can be obtained by using
kinematics of Compton scattering and position information of a y-ray interaction points in the two
detectors. Therefore, a Compton camera does not require the lead collimator, which is inevitable for
SPECT, resulting an increase of efficiency of a y-ray detection. The data reconstruction is one of the big
challenges for the development of a Compton camera. In this article, a new image reconstruction
method, which is made based on the back-projection procedure, is proposed. A simulation shows that
the position of a point source can be identified with an accuracy of less than 0.02 mm using this new
method.

We describe a Compton camera consisting of two position sensitive planar Ge's of 20 mm thick.
The cathodes of these Ge's are divided into 25 segments of an equal size, 10 x 10 mm. The signals from
these segments give the interaction positions as well as the energy information. Two detectors are
placed parallel to each other and the distance between them is 60 mm.

In order to simplify the mathematical procedure, one can use an image plane, which is placed in
parallel to a scatter detector at a certain distance and defined as x-y plane, to carry out a
two-dimensional imaging. Distances between planes and a scatter detector are selected in the region,
which is determined as a most likely region of the source location by checking a simple back-projection.
A z-axis is defined as a perpendicular axis with respect to a detector surface. If a single point source of
activity is considered, a succession of Compton scattering events will generate a number of ellipses
which have a common point of intersection as shown as the dark point in Fig.1(a), thereby defining the
image point. This method, which is known as a back-projection method, can reproduce the source
location. However the image background is also high, because the entire back-projected ellipse was
recorded to reconstruct the image. Actually, only one point of each projected ellipse is at the origin of

the incoming gamma ray. All the other recorded points form a huge background. Thus, the
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back-projection method has two major drawbacks: Limitation of spatial resolution and blurring the
other image position.

In our new method, a second step is introduced to select one point for each ellipse. After an image
is made in the first step, each ellipse is overlapped with the image. Then a density of points is projected
along the whole ellipse and the peak point position of the density is only selected for final image
reconstruction. By applying this procedure for all ellipses one gets an image with far lower background
comparing with that made by only the first step. We call this method as a two steps back-projection
(TSBP) method. This procedure is shown in Fig.1. A selected ellipse is overlapped with a first step
image shown in Fig.1 (a). Fig.1 (b) displays a density distribution along the selected ellipse.

Here, an example resulted by the TSBP method for the reconstruction of a point source of '*’Cs is
shown in Fig.1(c). The source was placed at 60 mm apart from a surface of the scatter detector. An
FWHM of the peak is (1.35£0.15) mm. By using a peak fitting procedure, an accuracy of about 0.02
mm may be obtained for a position determination. Fig.1(a) shows a result of a simple back-projection
(SBP). An FWHM of the peak is about 6 mm. It is clear that both a position resolution and a
background are significantly improved with the new reconstruction method.

In summary, a new image reconstruction method, TSBP, was proposed. An image made by TSBP
was significantly improved both in a position resolution and a background reduction comparing with
that obtained by SBP. The computer simulation was made for the Compton camera that consists of two

segmented Ge's. This camera has a high energy resolution enough for a multitracer usage.

1 Department of Physics, Kyushu University, Fukuoka 812-8581, Japan
2 Cyclotron Center, RIKEN, Saitama 351-0198, Japan
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The functionalization of the carbon nanotubes by hydrothermal

treatment
WU Xiaoli YUE Tao LU Rongrong ZHU Dezhang ZHU Zhiyuan

Keywords Carbon nanotube, Hydrothermal treatment, Functionalization

Since its first discovery, carbon nanotube (CNT) has attracted great interest of researchers in many
fields with their numerous potential applications. Most of these applications require targeted chemical
functionalization of the carbon nanotubes and the oxidation process is a critical step in the chemical
functionalization of CNTs, which can introduce the initial functional groups, such as hydroxyl, carbonyl,

and carboacidic groups, to the surface of CNTs. With these groups, the carbon nanotubes can be further

d
90 -W

1736

1724

60 ~
1714

%Transmittance

[
}

7%

30 A

1200 1800 2400
Wavenumber / cm™!
Fig.1 FT-IR spectrum of CNTs oxidized by different reagents:
(a)the raw CNTs;(b)KMnOy;(c)HNO3; (d) H,0,
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Fig.2 FT-IR spectrum of CNTs oxidized by diluted nitric acid during different
treatment time: (a)the raw CNTs; (b) 3h; (c) 6h; (d) 10h
modified by amines, alcohols or other chemical reagents. We report here on the functionalization of
CNTs through hydrothermal treatment which could provide the necessary conditions for chemical
functionalization. The results revealed that the CNTs could be oxidized successfully by different kinds
of reagents under hydrothermal conditions, and several kinds of chemical groups such as —OH , -C=0,
-COOH were introduced to the CNTs surface. During the process of the oxidation the structure of
CNTs was affected and the sp’ structure became more abundant. The amount and types of chemical

groups resulted on the surface of CNTs could be controlled by choosing different reaction conditions.
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Catalytic synthesis of carbon nanotubes under double ion

(Fe™ and Ar") irradiation

WU Yongqing LU Rongrong ZHU Dezhang GONG Jinlong

LI Yulan ZHU Zhiyuan

Keywords Ion irradiation, Carbon nanotube

The discovery of carbon nanotubes (CNTs) has motivated intense interest in the study of their
peculiar structure, physical properties, synthesis methods and formation mechanism, and the potential
technological applications. CNTs were prepared typically by DC arc discharge method, laser
vaporization of graphite and chemical vapor deposition (CVD). Recently, ion beams have been also
used in CNTs synthesis and phase transition of carbon nanostructures. It was reported that carbon
nanotubes could be synthesized by Ar™" irradiation to the carbon plate in spite of tiny yield and many
defects. Our focus here is whether the direct formation of nanotubes by implanting catalytic element
such as iron or other elements will be realized or not. Therefore we decided to investigate the formation
of CNTs using Fe” ion bombardment on the carbon plate surface before Ar” irradiation. A quite
surprising result emerging from the double ions (catalytic ion and impacted ion) irradiation experiments
was that CNTs were found on the surface of graphite target under such sequence irradiation conditions.

The morphologies and structures of as-grown nanotubes were dependent on ion irradiation characteristic
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features.

CNTs were prepared using the double ion irradiation in a proper order. First, the amorphous carbon
was implanted by 60keV Fe™ ions (dose: 5x10'"cm™) at room temperature. The as-implanted sample
was then implanted by Ar” ion in the same above experimental conditions. The morphology of CNTs
was characterized by a LEO-1530-VP field-emission scanning electron microscope (FE-SEM) with
accelerating voltage of 10 kV. The microstructures of CNTs were studied with a Philips CM200 EFG
model high-resolution transmission electron microscope (HR-TEM) operated at the accelerating voltage
of 160 KV.

The growth mechanism of various carbon nanotubes in the present work is not clearly understood.
It is commonly believed that localizability in space and discontinuity in time caused by random
injection of innumerable ions will result in a growth change of nanotube structure in site and time
during growth process. Here is a possible mechanism for the formation of carbon nanotubes in double
ions irradiation. On one hand, during Ar' irradiation of Fe-implanted samples, cascaded-atoms in the
locally melted region produced by the cascade thermal spike occurrs. This behavior leads to
considerable carbon atom clustering and motion around the nanoparticles. On the other hand, the
presence of the Fe-nanoparticles can catalyze the carbon atoms and/or clusters transformation towards

graphitic layers which encircle catalytic particle in a similar way, as in CCVD growth.
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Source identification of PM,, collected at a heavy traffic roadside

by analyzing individual particles using synchrotron radiation

YUE Weisheng LI Xiaolin YU Xiaohan DENG Biao LIU Jiangfeng

WAN Tianmin ZHANG Guilin LI Yan HUANG Yuying' HE Wei' HUA Wei '

Keywords Synchrotron radiation, Aerosol, Fingerprints, Source apportionment

PMj, (particular matter with aerodynamic diameter<s10um) is considered to be a health hazard
since it can reach the lower respiratory tract where they are phagocytized by alveolar macrophages.
Thus, abatement of PM,, pollution is necessary for identifying pollution sources of PM;( pollution,
where control measures would have to be taken. Because of the advantages of synchrotron radiation
source, micro-SXRF measurements can be carried out in air, non-conductive samples can be analyzed
and non-destructive analysis is possible due to the lower thermal damage compared to charged particle
excitation. By means of a micro-focused X-ray beam, micro-SXRF is a good tool for the analysis of
individual particles with diameter of several micrometers. A particular advantage of micro-SXRF in
comparison with conventional X-ray source and particle excitation methods is the extremely high
brilliance achieved with synchrotron radiation (SR) source. Therefore, a spectrum of a single aerosol
particle can be obtained in a short time and the analysis of large amount of particles is also possible.
Micro-SXRF has been used successfully to determine the characterization of individual aerosol particles
recently by Camerani and Camerani Piniani ez a/. In their work, the elemental composition and the
distribution of some elements in the particles were determined. However, to our best knowledge, there
is no report on the source apportionment PM;, analyzed by micro-SXRF.

In this work, the micro-SXRF of BSRF was applied to the study of single atmosphere aerosol
particles. Sources of PM,, collected at a heavy traffic roadside in the heavy industrial area of Shanghai
were also identified by the combination of micro-SXRF of single aerosol particle and pattern
recognition. The identification was carried out as follows: First, a set of individual particles from 14
pollution sources were analyzed by micro-SXRF. Their micro-SXRF spectra were used to establish a
fingerprint database for the pollution sources. Second, other individual aerosol particles collected at a
busy traffic roadside located in the heavy industrial zone of Shanghai, were analyzed with same
facilities. Last, these particles were identified for finding their origins by comparing their micro-SXRF
spectrum pattern with those in the fingerprint database by pattern recognition technique. The results
show that the particles analyzed are mainly from metallurgic industry (26%), unleaded gasoline

automobile exhaust (15%), coal combustion (10%), cement dust (10%) and motorcycle exhaust (8%).

1 Institute of High Energy Physics, Chinese Academy of Sciences
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The study of carbon nanotubes synthesized by acetylene catalytic
pyrolysis

WU Yongqing LU Rongrong ZHU Dezhang GONG Jinlong

Li Yulan ZHU Zhiyuan

Keywords Catalytic Pyrolysis, Carbon Nanotube

Since its discovery by Iijima in 1991, carbon nanotube (CNT) is of great interest all over the world
because of its complex structures, peculiar physical and chemical properties as well as its promising
applications. Several synthetic approaches, such as arc discharge, laser vaporization and chemical vapor
deposition (CVD), have been developed to grow carbon nanotubes. Among them, chemical vapor
deposition has been intensively applied as a powerful method due to its ability to synthesize
large-scaled CNTs with controlled diameter and length. In order to investigate the effects of the reaction
temperature, catalysts, the compositions and flux of the reaction gases on the production of CNTs by
CVD method, CNTs were prepared by acetylene catalytic pyrolysis in our lab and their morphologies
and structures were studied using SEM, TEM, HRTEM and Raman methods. The growth mechanism of
CNTs was briefly discussed as well.

Experiment results showed that,

1. When acetylene is used as carbon source, the compound catalyst of Fe and Ni is more suitable to
grow CNTs than single element catalyst. The thickness of the compound catalyst (FeNi) should be less
than 50 nm.

2. When the reaction temperature to grow CNTs is between 650°Cand 700°C, the composition of
reaction gas N,:C,H;:H;=100:20:10(sccm), the reaction gas pressure 180Torr, the as-grown CNTs
exhibit a reasonably good graphitized tubular microstructure with high production and homogeneous

diameter distribution.
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Observation of well multiwallized carbon nanotube arrays

within anodic aluminum oxide template

YU Guojun WANG Sen GONG Jinlong ZHU Dezhang HE Suixia ZHU Zhiyuan.

Keywords Carbon Nanotube, Porous anodic aluminum oxide template, Graphitization

In the last decade, many research groups investigated the preparation of the CNT arrays by
chemical vapor deposition (CVD) within porous anodic aluminum oxide (AAQ) template, because these
nanotubes were very uniform in diameter, highly ordered, and perfectly vertical with respect to the
plane of the template. Unfortunately, the crystallinity of these nanotubes was much lower than the ones
by other methods, such as arc discharge synthesis, and was far from a multiwall carbon nanotube
structure, even was amorphous. Until now, there are no reports about this kind of highly multiwallized
carbon nanotubes, since their first obtaining.

In this work, we have firstly observed the arrays of well multiwallized, uniform carbon nanotubes
within the nano-channels of anodic aluminum oxide (AAQO) template. In order to improve the
multiwallization extent, ethanol as reactant gas was selected, and dilute phosphoric acid was used to
smooth the channel walls of the AAO. The structure and morphology of CNTs were characterized by
scanning electron microscope (SEM, LEO 1530 VP), conventional transmission electron microscopy
(TEM) and high resolution transmission electron microscopy (HRTEM, JEOL JEM-2011).
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Separation of porous anodic alumina membrane from replicated

aluminum sheet

YU Guojun WANG Sen GONG Jinlong ZHU Dezhang HE Suixia ZHU Zhiyuan

Keywords Porous Anodic Alumina Membrane, Al sheet, separation

Porous anodic alumina membrane (PAAM), a typical self-organized material with uniform
nano-channels formed by electrochemical anodic oxidation of Al sheet in an appropriate acid solution,
has attracted increasing interest as an important template or mask for fabrication of nanometer-scale
structures. In most instances, the PAAM and the sandwiched Al sheet should be separated from each
other for their respective purposes, such as preparation of monodispersed carbon nanotube or nanofibre
arrays by CVD (chemical vapor deposition) for the PAAM, which could be obtained after etching away
the Al sheet in saturated HgCl, solution, and fabrication of nanostructure metal surface by sputtering for
the replicated Al sheet, which could be achieved by removing the PAAM with a mixed H,CrO4/H;PO4
solution. However, until now, there are few reports on the separation of the PAAM and the sandwiched
Al sheet.

In this study, porous anodic alumina membrane (PAAM) and sandwiched Al sheet were separated
from each other by an inverted DC voltage free of long time immerging of the samples in saturated
HgCl; solution or mixed H,CrO4/H3;PO, solution. The images of the samples by scanning electronic
microscopy (SEM) and atomtic force microscopy (AFM) showed that the unopened barrier layer of the
PAAM or the surface of the separated Al sheet was not only ordered but also intact by this simple
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method, and the separated Al sheet with ordered arrays of nano-notch could be utilized directly for
several times after separation. Dependence of successful separation of the sandwiching PAAM/ALI sheet

on the PAAM thickness, the anodization temperature and the inverted voltage were investigated.
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Effects of carbon sources and carrier gas on graphitization of

carbon nanotubes within anodic aluminum oxide template

YU Guojun WANG Sen GONG Jinlong ZHU Dezhang ZHU Zhiyuan

Keywords Carbon Source, Carrier Gas, Graphitization of Carbon Nanotube

Template-synthesis technique based on anodic aluminum oxide (AAQO) template was applied for
preparation of highly ordered carbon nanotube arrays by thermal chemical vapor deposition (CVD). It
was found that carbon sources and carrier gas were of great importance for the fabrication and structure
of carbon nanotube arrays within anodic aluminum oxide (AAO) template, particularly for their
graphitization extent. Four kinds of carbon sources (acetylene, benzene, naphthalene, and ethanol) and
two kinds of carrier gas (argon and nitrogen) were compared for the carbon nanotubes growth. We
found that ethanol was the best carbon source among these four kinds of carbon sources for the
graphitization of tubes. On the carrier gas hand, argon is better than nitrogen. X-Ray diffraction (XRD),
Raman spectrum and high resolution transmission electron microscopy (HRTEM) were used to

characterize the tubes’ structures.
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A sample preparation method of individual aerosol particles

for SPM analysis

YUE Weisheng LI Xiaolin WANG Yongqi ZHANG Guilin LI Yan

Keywords SPM, Single particle, Preparation

Sample preparation of individual aerosol particle in SPM analysis is critical. Several methods were
reported before, but they have some limitations in keeping physical and chemical information of
individual particles. A new method for the preparation of individual aerosol particle in SPM analysis
was developed in this work. Ideally, for optimum PIXE sensitivities, the substrates should be as thin and
as clear as possible and the substrate should be rug enough to withstand the air pressure. Several
materials were tested for the substrate, but none of them satisfied the requirements mentioned above.
Then, the polyvinyl butyral (PVB)) film was tested. The preparation of the sample was as follows: First,
58 mg PVB powder was dissolved in 6mL isobutyl alcohol. Then, a droplet of the solution was
dropped onto the surface of deionized water at room temperature. The droplet stretched and a very thin
nylon foil (about 0.2um) was formed on the water surface. The foil was taken out of the water by an
aluminum frame. Finally, aerosol particles were collected directly on the polyvinyl butyral (PVB) foil

by using air sampler. Microscopic observation indicates that the particles were separated completely and
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the interval of particles was reasonable when collected Im’ at particle concentration within
100—180 pg/m’. The SPM experiment proves that the PVB foil has excellent stability under proton
micro-beam bombardment and it is a suitable backing material for supporting the single particle for
SPM analysis.
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Purification and modification of single wall carbon nanotubes

YU Guojun GONG Jinlong ZHU Dezhang YUE Tao WU Xiaoli ZHU Zhiyuan

Keywords Single wall carbon nanotubes, purification, modification

Commercial single wall carbon nanotubes (SWCNTSs) were purified and modificated by refluxing
in mixed solution of sulfuric acid and potassium permanganate. The SWCNTs could be modificated
quantitatively by selecting reflux conditions, such as the ratio of sulfuric acid to potassium
permanganate, the reflux time and the reflux temperature. The images by scanning electron microscope
(SEM, LEO 1530 VP), conventional transmission electron microscopy (TEM) and high resolution
transmission electron microscopy (HRTEM, JEOL JEM-2011) showed that the impurities (e.g.
amorphous carbon) were efficiently removed. IR and Raman spectrums of the treated products indicated
the SWCNTs were well modificated.
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Study of ALG-2 aggregation by atomic force microscopy
ZHANG Feng WU Fang' GONG Weimin' HU Jun  HE Jianhua

Keywords ALG-2, AFM, Apoptosis

Apoptosis is a form of cell death resulting from the activation of a genetically determined cell
suicide program. It is characterized by a distinctive and orchestrated sequence of morphological
changes including cell shrinkage, chromatin condensation, subsequent nuclear segmentation, and
eventual cellular disintegration into discrete membrane-bound vesicles called apoptotic bodies that are
rapidly phagocytosed by neighboring cells. Apoptosis is a fundamentally important biological process
that is required during development and maintaining the integrity as well as homeostasis of
multi-cellular organisms, i.e., removing unnecessary, damaged or aged cells. Therefore, inappropriate

apoptosis, however, underlies the etiology of many human diseases. Abnormal resistance towards
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apoptosis may lead to autoimmune diseases or cancer, whereas unnecessary enhancement of apoptotic
processes could favor chronic pathologies such as neurodegenerative disorders.

Calcium ions control a variety of cellular phenomena, including muscle contraction, adhesion,
secretion, motility, growth, differentiation, gene expression, cell death, etc. In resting eukaryotic cells,
concentration of free Ca’* is between 50—100 nmol/L in the cytosol, whereas it is between 2—S5
mmol/L in the extracellular space or in the Ca”*storing organelles (endoplasmic reticulum,
mitochondria). Upon stimulation it transiently increases up to 1 mmol/L in the cytosol, and this change
of the Ca®* concentration is transmitted as a signal of the intracellular second messenger. Ca®* binding
proteins are the mediators of the signal, and play pivotal roles in the above-mentioned cellular
phenomena through a variety of different mechanisms. Some enzymes, such as protein kinase C and
phospholipase C contain Ca’*-binding sites within the enzyme, whereas calmodulin kinase binds the
Ca’* /calmodulin. Based on primary and 3-D structures of the ligand binding domains, the intracellular
Caz+binding proteins are classified into four groups: EF-hand, C2, annexins and acidic Ca2+storage
proteins.

The apoptosis-linked protein ALG-2 is a 22 kDa, Ca’*binding protein expressed in normal
brain,which belongs to the penta-EF-hand protein family. ALG-2 participates in apoptotic regulatory
events occurring in cancerous tissues of different origins. The regulatory role of ALG-2 at the interface
between cell proliferation and cell death is hotly discussed in the field of molecular cell biology. We
have studied the binding of ALG-2 and Ca** by atomic force microscopy and observed the
morphological changes of both before and later of ALG-2 binding with calcium ions on the molecular
lever in vitro. The phenomenon which ALG-2 aggregates after binding with calcium ions indicates the

potential mechanism with which ALG-2 exerts its signal transduction function in apoptosis cell.

1. University of Science and Technology of China
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The GAV peptide (VGGAVVAGYV) Can Self-assemble into thin

filaments and promote o-Synuclein fibrillization in vitro

ZHANG Feng DU Haining' JILina LI Hongtao' HU Jun

HU Hongyu ' HE Jianhua

Keywords GAV peptide, a-Synuclein, AFM, Fibrillization

a-Synuclein, amyloid B-protein and prion protein are among the amyloidogenic proteins related to
some neurodegenerative diseases. The three proteins contain a consensus sequence (GAV motif) that
was proposed to be associated with the fibrillization and cytotocixity. To further understand the function
of the GAV motif in fibril assembly, we chemically synthesized the GAV peptide, and investigated the
fibrillization properties and filament morphologies in comparison with those of native a.-Synuclein. The
results show that the short peptide can self-assemble into filaments with the pH and concentration
dependent processes. The filaments generated from the GAV peptide (2.2—3.3 nm in height) are thinner
but longer than those from a-Synuclein. Moreover, the GAV peptide can also enable fibrillization of the
charge-incorporated but not the GAV-deficient a-Synuclein mutants. A schematic model for the fibril
assemblies and filament morphologies is presented.
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1. Shanghai Institutes for Biological Sciences.
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A conjectural model of a-Synuclein fiber based on proteolysis

experiment

ZHANG Feng JILina DU Haining' HU Hongyu' HU Jun HE Jianhua

Keywords o -Synuclein, Proteinase K, AFM

It was well known that intracellular proteinaceous aggregates (lewy bodies and lewy neurites) of
o -Synuclein are hallmarks of neurodegenerative diseases such as Parkinson’s disease, dementia with
lewy body and Alzhiemer’s disease etc. Recent immunohistochemical experiments indicated
o -syncline’s abnormal aggregation may be the main reason for these diseases. However, the molecular
mechanisms underlying o -Synuclein remain unknown. An intriguing aspect of this problem is that
o -Synuclein is a natively unfolded protein, with little or no ordered structure under physiological
conditions. This raises the question of how an essentially disordered protein is transformed into highly
organized fibrils. So, the current hotspot is focused on searching the structure information of
o -Syncline’S fibrils.

We had used proteinase K to digest o -Synuclein fibers incubated for 6 days at 37 centigrade
degree, and found that the resulting o -Synculein fibers were not cracked down by the proteinase K, but
became thinner than before digested by proteinase K. Pictures of a -Synuclein fiber of both before and
after digestion of proteinase K by atomic force microscopy were obtained. A model was supposed to

describe the process of digestion which proteinase K made o -Synuclein fiber became thinner.

1. Shanghai Institutes for Biological Sciences.
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[1] H. Peter Lu, Luying Xun, X. Sunney Xie, Single-molecule enzymatic dynamics. Science 1998, 282, 1877-1882.

[2] F. Oesterhelt, D. Oesterhelt, M. Pfeiffer, et al, Unfolding Pathways of Individual Bacteriorhodopsins. Science
2000,288, 143.
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Dip-pen nanolithography on single DNA molecules

with protein “ink”
LIBin ZHANGYi LIMingian HU Jun'

Keywords Dip-pen Nanolithography, single DNA molecules, Nanodepositing on solf materials

Investigation of interactions between biomacromolecules at the single-molecule level is one of the
hotspots in the field of bioscience research. Atomic force microscopy (AFM) plays an important role in
this field for it can be used not only to reveal the topographic structures of biomacromolecules but also
to manipulate these molecules on surfaces.

Recently, an AFM-based Dip-pen Nanolithogrphy (DPN) has been developed to fabricate
nanopatterns of biological and chemical “inks” on various surfaces. The DPN technique uses an AFM
tip as a pen and a solid substrate as a piece of paper. It is believed that the ink molecules adsorbed on
the pen are transferred to the paper through a water meniscus between the pen and the paper. Protein and
DNA nanoarrays have been created by using the DPN technique.

Herein we present a novel DPN procedure for fabricating nanopatterns on soft surfaces. This

method enables us to make nanopatterns even on single biomacromolecues. This ability was
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demonstrated by depositing protein “ink” onto a stretched DNA molecule on mica substrate. This DPN
procedure was achieved by directly switching the AFM operation mode between contact mode (which is
good to deposit materials) and tapping mode (which is good to image soft materials) to write and read
patterns in real time and in situ without change of AFM tips. The tapping mode AFM was used to locate
and “read” the protein nanospots on the single DNA molecule, while the contact mode AFM was used to
deposit protein molecules onto the DNA molecule. The size and the space of protein spots could be
controlled at sub-100 nm level.

In addition to the ability of nanopatterning on soft materials, our method creates opportunities for

studying AFM-directed site-specific interactions between DNA molecules and some reagents.

1. Bio-X Life Science Research Center, Shanghai Jiao-Tong University
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Fig.1 FT-IR spectra of pristine SWNT (dash
line) and SWNT-Cg (solid line)

Fig.2 High-TEM image of SWNT-Cg
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Ceo modified single-walled carbon nanotubes with Ar ion beam

YUE Tao HUANG Jianming ZHU Dezhang

Keywords Carbon nanotube, Fullerene, Ion beam

Single-walled carbon nanotubes(SWNTs) have attracted much interest and excitement across a
broad spectrum of science and technologies including engineering, biology and medicine. Meanwhile,
fullerene Cgp posses a good prospect to be applied in lubrication, non-linear optical device and
electronic device. So it can be expected that modification of SWNTs using Cgo to form a new carbon
material will lead to novel electronic properties for potential application.

In this paper, we present an approach of Cgy covalently modified SWNT via an Ar ion beam
irradiation. The ion beam energy was 20keV, the ion beam current was held at 1pA and a dose was
1x10"cm™. After irradiation, the reaction mixture was washed with a large excess of toluene followed
by centrifugation until the excessive of Cg was removed. The irradiated samples have been
characterized by FT-IR, Raman spectrum and TEM. The results indicated that the conjugated n bonds in
Ceoand SWNTSs can be broken and then self-rectified the defects to form a new carbon material of Cg
modified SWNTs.
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R BT SRR PM, s AN RIS URE 70 X 2 i A A A8 Ak 12 4% 14 5% 1

WL LDH(U/L) LD(mmol/L) MDA (nmol/mL) SOD(U/mL)
(hg/mL) H,O CH,CL, H,0 CH,CL, H,0 CH,CL, H,0 CH,CL,
0 71.30+6.21 71.30+£6.21 0.27£0.07 0.27£0.07 0.22+0.06 0.22+0.06 54.82+6.88 54.82+6.88

10 86.4148.92  75.83+5.88 0.2840.03 0.2740.04 0.2840.02 0.2740.07 52.5242.46 52.46+4.03
50  128.3248.92 121.01£7.22 0.31£0.04 0.32+0.03 0.39£0.07 0.41+0.08 46.78+2.58 47.30+2.78
100 222.2349.17% 374.58+8.01* 0.34+0.04 0.35+0.03 0.67+0.10% 0.80+019* 35.91+1.72 33.90+1.20
200 152.65+10.16* 136.0429.18* 0.41+0.06* 0.464+0.07* 0.91£0.24%* 1.10£0.14%* 27.03+2.37* 21.84+2.24*
e HyO RRTHARBUS Sy s  CHLCL, EFHIREUH S .

* 5B AL, P<0.05; ** 5B AAHLL, P<0.01.
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Cytotoxicity of PM, sin Wusong, Shanghai

WANG Wei  CHENG Shuo  TAN Mingguang LU Wenzhong TONG Yongpeng

ZHANG Guilin LI Yan

Keywords PM;;, Cytotoxicity, Ambient particulate matter

This study was undertaken to determine the cytotoxicity of various concentrations of fine
particulate matter smaller than 2.5 pm in aerodynamic diameter (PM,5) in Wusong, Shanghai. Prior to
test cellular oxidation and metabolism, both organic and non-organic fractions of PM, s varied from 10
to 200pg/ml, were incubated separately in vitro with the cell line CHL 10h. In all experiments, CHL
were sensitive to both kinds of PM; s exposure. Results from the laboratory test showed PM2.5 can

oxidize and impire cell and cause cellular metabolic dysfunction.
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Positioning dissection, isolation, and PCR amplification of single

DNA molecules with nanometer resolution

LU Junhong LI Haikuo' AN Hongjie' WANG Guohua WANG Ying LI Mingian

ZHANGYi HU Jun'

Keywords Atomic force microscopy (AFM), Single DNA molecules, Positional dissection,
picking-up, PCR amplification

A technique for the positioning dissection and isolation of single DNA molecules by using the tips
of atomic force microscope (AFM) has been demonstrated. DNA molecules were firstly stretched and
deposited on a 3-aminopropyl triethoxysilane-coated mica substrate by Molecular Combing technique.
Single fragments were dissected from a long stranded DNA molecule with the AFM tip from the desired
positions, and then pushed and folded by precise control of the distance and the force between the tip
and the sample, and finally picked up. All the process could be finished and repeated with a single tip.
All the operations including imaging, dissection and isolation could be carried out with one AFM tip.
The isolated DNA fragments could be successfully amplified by the single-molecule PCR experiments.

Some of the physical and chemical origins of these observations have been discussed.

1. Bio-X Life Science Research Center, Shanghai Jiao-Tong University
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[1] K. L. Padilla, K. A. Anderson, Chemosphere, 2002, 49:575-585
[2] D. J. Bellis, K. Satake, M. Noda et al., Sci. Total Environ., 2002, 295:91-100
[3] R. Bindler, 1. Renberg, J. Klaminder et al.., Sci. Total Environ., 2004, 319:173-183

Attempt of evaluating the historical pollution records in the

annual growth rings
TAN Mingguang CHEN Jianmin LI Yuelan LI Yan ZHANG Guilin

Keywords Tree ring, Lead isotope ratio, [CP-MS

Trees are one of the most available specimens for historical monitoring the large scale
environmental changes and anthropogenic activities. There is strong interest in dendrochemistry by
analyzing trace element concentration changes in the annual growth tree rings to provide historical
change in environmental pollution.

To study the utility of dendrochemistry to reserve past atmospheric pollution trends, contents of 15
heavy metals and 29pp/27pY in the annual growth tree rings of a 40 —year-old camphor were analyzed
by ICP mass spectrometry (X7, Thermo Elemental). The annual rings recorded concentration changes of
trace elements, however, no significant changes in concentrations or lead isotope ratio with time were
observed.

The use of annual rings as historical monitors has proved controversial, as it is unclear whether the

relative concentration of trace elements accurately reflects relative changes in environment. Trees may
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accumulate air pollutants by direct deposition on leaves and barks, or indirectly deposition on the soil
and subsequent root uptake. Besides the main incorporate uptake process from the soil minerals and
atmospherically deposited pollution, many other complex factors, such as solubility differences of the
pollutants, migration discrepancies of heavy metals from the ground surface to the deep root layers etc.,
may strongly affect the reliability of dendrochemistry. Further studies are necessary to explore the
reliable relation between changes of metal concentrations or lead isotope ratios caused by the

atmospheric pollution with the growth of tree rings.

ACCU Z##0 PIXE 2K BT PM,, 5 &R HR

SROCH) AEfAk AR RESCD BRI A M sREEM skoork
ok R e e T IOR

KEIE PMyy, ZIMIERFEAL, FIFHOR X906, JTURIRE, JEfENT

T N B A RO S IR v, A 2 8T8 H 3R FE RS (ACCU) 78 L ifg 52
W TN X AT A2 3 AN H 8 ANASTR] AR ) PMI10 SRR, [) B A FH 13k X 2606 & 5 7 (PIXE)
I FURL) T 18 AN TEHLIC IR o 45 R I 8 AN XU P o 8 94 55 9 AT B 1 AN ) 7 i [ R =0 o
ARV W KRR (0 TC F MR AR N IR BETS P48 4L, 8 AN 6 I JEHLIG 32 MR % 40 A 5 SR A 25
B S BOAE 22 T s RS T AN AT Al (R HE SR DI AR 0GR IH 12 7 325 e M b s S st 1 i TRl
VAR . WEITEE REW], ACCU RAERGA PIXE M B R IARAL L A 7l b K05 A . ¥4
FRN 8038 AT ST A I — b PR IR VR A mT SRR i

L bl iy PR 0
2. BT DROER S M

Source identification of PM;, aerosol samples by ACCU sampler
and PIXE technique

ZHANG Yuanxun LI Delu LIAiguo LU Wenzhong WANG Yinsong LI Yan
ZHANG Guilin ZHANG Yuanmao' ZHENG Yefei' SHAN Zuci' HAN Ting’

DING Wenbin®

Keywords PM;y, ACCU, PIXE, Elemental concentration, Source identification

The samples of PM, inhalable particulate matter from eight wind directions had been collected at
a representative site of Shanghai Wu Song industrial district in winter using Automated Cartridge
Collection Unit (ACCU) in order to develop a new method of pollution source identification. The

samples were analyzed to determine the average concentrations of up to eighteen elements by means of
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the Proton Induced X-ray Emission (PIXE). The results show that the mass distribution of particulate
matter from different directions depends on the air environmental quality. As the elemental fingerprint
study of environmental pollution, spatial variation of elemental concentrations is closely related with
the residential dense, the vehicle traffic, and the exhausts of refineries, chemicals and steel factories
around the sampling site. It is demonstrated that the excellent combination of ACCU sampler and PIXE

technique can provide a new and powerful means for environmental source apportionment.

1. Shanghai Environmental Monitoring Center

2. Shanghai Environmental Monitoring Station of Bao Shan District
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Study of zinc elemental function in mouse brain by SRXRF

ZHANG Yuanxun WANG Yingsong LI Delu LIAiguo ZHANG Guilin

LONG Jiangang' WANG Fudi' SHEN Hui' HUANG Yuying® HE Wei’

Keywords SRXREF, Brain, Zinc element, Zinc transporter, Gene expression

In order to explore the interaction and function between the ZnT3 mRNA expression and zinc
distribution in brain slice of mouse, Zinc concentration and its distribution was determined by SRXRF
and ZnT3 mRNA expression in tissue organization was examined by RT-PCR method. The analysis
results show that the zinc element is not distributed evenly. The zinc content in cerebral cortex and

hippocampus is nearly 5~10 times higher than that in other positions. A corresponding one is that ZnT3
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mRNA in the cerebral cortex, hippocampus and testis has higher abundant degree, but have not
examined out ZnT3mRNA in other tissues. Furthermore, the results promote that ZnT3 facilitates the
accumulation of zinc in synaptic vesicles and may play important roles in structuring of vesicular zinc

pool.

1 Department of Military Hygiene, Second Military Medical University
2 Institute of High Energy Physics, The Chinese Academy of Sciences
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Principal component analysis of atmospheric aerosol PM;, in

Wusong industrial district of Shanghai

LI Delu ZHANG Yuanxun LI Aiguo WANG Yinsong ZHANG Guilin LI Yan

Keywords PIXE analysis, PM;, Principal component analysis, Wusong district of Shanghai
Atmospheric aerosol samples (PM;o) were collected using Automated Cartridge Collection Unit
(ACCU) and TEOM1400 sampler in Wusong district of shanghai city during the period of December
2002 - February 2003. The elemental concentrations of PM10 were determined by Proton Induced X-ray
Emission (PIXE) technique, and the results were analyzed by principal component analysis. The
elemental component factors from eight directions and pollution sources are also presented and
discussed in detail. The results show that there is heavy pollution by the steel dust in this area,
especially from the southern and the northern directions, which almost occupy about 60% the

particulate sources.
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Source identification and speciation of iron in the aerosol

particles of Shanghai city

LI Aiguo ZHANG Guilin TONG Yongpeng LI Xiaolin LU Rongrong ZHU

Jieqing ZHANG Yuanxun LI Yan

Keywords Aerosol particles, SPM, Mdssbauer spectroscopy, Iron

Individual outdoor, indoor aerosol particles and exhaust particles of different sources in Shanghai
city were studied by SPM (scanning proton microprobe). The contributions of different sources to Fe in
aerosol particles that collected from open space, semi-open tunnel, and indoor space, were analyzed by
an artificial neural network. Also, Speciation of iron in aerosol particles was studied by Mossbauer
spectroscopy. The results show that, in open space most of Fe is iron sulfate, in semi-open tunnel most
is a-Fe;03, and in indoor space most is a-Fe,O3 (a-FeOOH). The change of speciation is influenced

by SO,, clouds, fog, and so on.
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[1] Jian Zheng, Mingguang Tan, Yasuyuki Shibata, Atsushi Tanaka, Yan Li, Guilin Zhang, Yuanmao Zhang, Zuci Shan,
Atmospheric environment, 2004, 38:1191-1200
[2] Wang, J., Guo, P, Li, X., Zhu, J., Reinert, T., Heitmann, J., Spemann, D., Vogt, J., Flagmeyer, R.H., Butz, T
Environ. Sci. Technol.2000, 34 (6): 1900-1905.
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Study on lead isotope ratio measurements of cement by

inductively coupled plasma mass spectrometery

CHEN Jianmin TAN Mingguang LU Wenwei' LI Yulan ZHANG Guilin LI Yan

Keywords Lead isotoperatio, ICP-MS, Source appointment

It was reported that a high concentration of lead still remains in the air, despite the use of
leaded-gasoline was phased out years ago in Shanghai """ To control and improve the atmospheric
quality, the accurate identification of the possible atmospheric lead pollution sources is of great
importance. Wang et al 2 using a nuclear microprobe for single aerosol analysis identified the sources
of lead pollution in the atmosphere of Shanghai city were from the cement industry(40% ), the
automobile exhaust(20%), the metallurgic industry(16%), the oil combustion(9% ), and as well as the
coal combustion(5%). As far as the higher proportion of cement is concerned, efforts must be made to
control this kind of lead pollution better. In this study, we applied Inductively Coupled Plasma Mass
Spectrometery(ICP-MS) to the analysis of lead concentrations and isotope ratios of 14 cement samples
collected in Shanghai market, and the major parameters affecting the accurate and precise measurement
of lead isotope ratios by ICP-MS were also studied.

Measured with the optimized parameters, the results show that the concentration of lead in cement
samples varied much, ranging from 20 to 318 pg/g, and the average value is 104 £ 72 pg/g which is five
fold higher than the environmental background. Besides, the lead isotope ratios in cement samples
ranging from 0.833 to 0.891 for *’Pb/*°°Pb, and the average value is 0.859+0.016 which is close to
those obtained in PM;( in Shanghai(0.8608+0.0018). Therefore, in order to improve the air quality,

strong measures must be made to reduce this kind of lead emission.
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Fig.1 The observation of iron particles in pulmonary tissues by different methods (a. Light micrograph (H&E
stain) showing iron burden in the intratracheal, b. Scanning electron micrograph of the loaded iron particles, c. SEM
image of particles loaded in the lung, d. The elemental mapping of iron)
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Study on the pulmonary toxicity induced by particulate matter

using transition metal compounds as surrogate

CHEN Jianmin TAN Mingguang TONG Yongpeng ZHANG Guilin LI Yan

Keywords Iron oxide, Intratracheal, Inflammtion

Human health is greatly affected by air pollution from particulate matter. Due to the high content
of transition metals in particulate matter (for example, iron atomic weight is amount to 1 percent of total
weight of the airborne particles in Shanghai), several recent animal studies have suggested that
transition metals which have the ability to induce active oxygen species may be major determinants of
its pulmonary toxicity.

As we know, anthropogenic iron is mainly from the metallurgic industry presented in the form of
iron oxide. In the present study, we investigated the dependence of toxic effects on particulate matter by
intratracheal instillation of Sprague-Dawley rats with insoluble iron oxide compounds having equivalent
diameters as surrogate. Combined SEM image with commonly histopathological observation by normal
microscopes (showed in Fig.1), the translocation of particulate matter in pulmonary tissues was studied,
the possible role of transition metal components in the toxicity of airborne particulate matter was
discussed. The result shows that the macrophage cells were loaded with many dusts after the instillation.
SEM analysis identified these dusts as iron particles and found conglomeration occurred. 4 hrs and
24hrs after the treatment, the distribution of iron particles was found to translocate to lower airways in
consistent with inflammation response. After 7days, the smaller particles showed the airway cleanup
occurred and in high dose group some fibrosis were found. We concluded that this transition metal may
involve in airway reactivity to insoluble particle challenge which could induce immune responses and

inflammation reactions.

EEmAREEFHRYHRIHSRREAR
R WD EE stk w2

KgER AhE g, EAENFIE, ICP-MS
4G JE B0 N AR 48 R R I R e S5 A B 1, G 3L LB 1 2 e B o L
H W — H R R R S I i 2 — 5 RIS R DG KA 5 e 1) s i R G
AR, BHAG 45T 1 R R L g R I AR, i RS YR B A R AEAR AL, KA



Vol. 21 T 125

T RUR AT W] B 5, IV R ORI (TSP ) ¥5 JeAE PR B B, (H2 41 /NORE ) i e &)
P BT @S N, Oy TR e s U R, ek BT R UG AUIR DL AT R AL
WFFEE AR A b TR o AT FTREFE LI T P35 0 o 005 B X7 0 S5 0 s b SRFE S, B
2002 £ 1 JIIELEM 12 K 24 /NI REIRAE AR UR BT BURLAY) (TSP ) SRAFUE I #F i, A8 ity
R PR AN, 28 R A8 B AR IR (ICP-MS) BHATH B Sl SLI il iR 2N T 2% . 43
Bra R ILE 1.

10000 —-Fb&Rug /g
—a— P& Eng /n3

1000

100

R M

w2 Z i Z ® Z
[~ I | = = | =
L . B = I
= B W W M B =

Bl 1. TSP H RS Gtk ol
Fig.1 The lead pollution status in TSP

MBI RTLLE H, TSP H TG R OL S AR A B VI OC . TSP IR BEAE A Bk R 4RI, 23 B
WG 2 ZBMIRE TSP W AN F iy, ol g i T BE i K i iG sh 99, ARG e85
R TSP R EE/ T W5 2 18] BT TSP R FERE IR 4 MF AR, TR, KR & jthz %
ZArEm,  DLUREFRAT AR AR SN PR (R AR AL (R, DA SR T RO A T RN I
1o B 1 e B IRAE B K R A e Bk JG o 25 e B Bk IR b A S S IS 0K IR ORE ) 5 25 oy T
AU, g RS SCERIRE B 3 AR AR TR S e — . BeAh, IR SCERE R B SE 1 2
[ S T 23 P S B DA R KT 100 ng/m® BUR, 1 3T TSP A A& B4 307+ 114 ng/m’,
JEF R 131—578 ng/m®, R W IE M 2 4E LUK, b R/ 5 AT R Ak e 5 i F 9
KA PR, a3k 20 O SRR S ) RS SR YR I A R AR A R .

DR R
Study on atmospheric lead pollution of Shanghai
in total suspended particles

CHEN Jianmin  TAN Mingguang LI Yulan ~ZHANG Yuanmao '

ZHANG Guilin LI Yan

Keywords Lead pollution, enrichment characteristic, ICP-MS, TSP

As lead, this heavy toxic metal trends to damage the nervous system, and particularly has a
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detrimental effect on young children, atmospheric lead pollution has become a cause of major concern
since as early as in 1970s in environmental research.

Due to the conversion of industrial framework and the achievement in technology, the air condition
status in Shanghai has changed much in recent years. Although the average concentrations of TSP
dropped down year by year, the proportion of fine particles kept uprising. To promote the sustainable
development of economy, efforts must be made to better understand the pollution of airborne particles.
In this study, TSP sampling site located in Putuo district was selected, and the sampling were normally
carried out about 24 hours. Then continually 12 samples collected in winter in 2002 were treated with
ultrasonic extraction by nitric acid, followed the analysis by ICP-MS. The result was showed in fig.1.

As was indicated in the figure, the concentration of TSP shows the feature of weather-dependent.
In general, the concentrations of TSP dropped quite lower when raining occurred. In fine weather, the
concentrations of TSP were moderate .The higher concentration was found in smog weather which
made the diffusion of particles rather difficult. The lead content in the air was also affected by the
weather, and the distribution pattern was similar with TSP when calculated by per cubic meter. The
concentrations of lead content in TSP calculated by per gram were extremely high in rainy days. As
coarse particles trend more easily to subside, our result show good consistent to document files which
reported that lead was highly enriched in fine particles. Nowadays, in many western countries the lead
concentrations in the air have dropped lower than 100 ng/m’, but our study shows that the average lead
concentrations of TSP in Shanghai was 307+ 114 ng/m3,ranging from131 ng/m3to 578 ng/m3. To control
and improve the air quality, the accurate identification of the possible atmospheric lead pollution

sources is indispensable.

1 Shanghai Environment Monitoring Center
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Synthesis and structural study of highly uniform multi-walled

carbon nanotube

WANG Sen YU Guojun GONG Jinlong ZHU Dezhang XU Hongjie LU Rongrong

HE Suixia ZHU Zhiyuan

Keywords Carbon nanotube, High temperature annealing

Carbon nanotubes (CNTs) have attracted many scientists’ interest because of their extraordinary
mechanical and electronic properties. But in most cases, the CNTs produced are disordered in various
shapes, they twist together and are difficult to disperse. This heavily restricts the research of their
physical and chemical characteristics as well as their application. A simple route to uniform carbon
nanotubes is using template with nanopores, such as porous anodic alumina membrane (PAAM). Carbon
nanotube can be prepared by pyrolysis of carbonaceous gas in a thermal chemical vapor deposition
(CVD) system, but it has been proved that the tube wall were made up of graphite nanocrystallite and
amorphous carbon. The poor graphitization of the production is the deadly obstacle in their application.

In this work, uniform carbon nanotubes were synthesized by thermal CVD using PAAM as
template, well graphitized multi-walled carbon nanotubes with uniform diameter and length were
obtained by a following thermal annealing process. Scanning electron microscopy (SEM) images show
the dimension and morphology of carbon nanotubes were completely controlled by the pore structure of
template. The tube wall were made up of disorder graphite nanocrystallite and amorphous carbon as
revealed by X-Ray diffraction (XRD) and high resolution transmission electron microscopy (HRTEM).
The crystallization degree of tube wall has been improved after thermal annealing at 2000°C. It has been
confirmed that thermal annealing is an effective way method to obtain high quality multi-wall carbon

nanotubes.
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Scanning proton microprobe performance test

LIU Jiangfeng JIA Wenhong YUE Weisheng WAN Tianmin LI Xiaolin

WANG Yongqi QIU Huiyuan ZHANG Guilin LI Yan

Keywords SPM, Scan coil, Density distribution

The SPM system in Shanghai Institute of Applied Physics was built in 1990,the distance between
the optical plane of the focusing lens in this system and the object slit is about 8m, the distance between
the surface of samples and the optical plane is about 400mm. And the diameter of the object slit is
adjustable in the range of Sum —200um. In the target room, there is an Au(si) detector which is for the
use of RBS and STIM analysis and a Si(Li) detector for detecting X-ray fluorescence. The SPM system
has run well for 13 years since its establishment and given great contribution to our research. However,

for the reason of aging, it worked unstably sometimes. To satisfy the demand of application, we did
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some work of examination and maintenance.

The work of maintenance included: replacing the spoiled output regulator chip(x9¢103p) ,
rewinding the scanning winding, replacing the current output regulator of focused magnetic power
supply, repairing the power magnifier and the vacuum system .

After maintenance we examined the system by scanning a Ni sample of 1000 mesh grid one inch.
the micrograph of which is shown in Fig. 1. The X-ray fluorescence image is in Fig.2 and the energy
spectrum of X direction of the meshwork is shown in Fig.3. With the analysis of the results, we could
draw the following conclusions:

1) The space scanning resolution : <2.5um
2) The scanning area : 800um x 800pum
3) The scanning frequency :10Hz~1000Hz

. . 2048
4) The existence of the equation: fR:T X fs

s

fr: the actual frequency of the scanning winding, £ : the setting frequency in the controlling
computer, A : the setting scan range in the controlling computer

Conclusion: the result shows that after the maintenance the SPM system run well and the scanning
system is stable enough to obtain the element distributing of the biological samples and atmospheric

particle. Also it can be applied in the area of geology and archeology.
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“The Status of SMCAMS after Upgradings”, Liu Yonghao, Chen Maobai, Li Deming et al., the 3™ Asian Particle
Accelerator Conference, Gyeongju, Korea, March 22~26, 2004.
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Upgrades to Shanghai Mini Cyclotron Accelerator Mass
Spectrometer (SMCAMS)

LIU Yonghao LI Deming WANG Shengli CHEN Guoshen JIA Wenhong

XU Jianzhong CHEN Maobai

Keywords Mini cyclotron, SMCAMS, Upgrades

After a few years of efforts, several upgrades to SMCAMS(Shanghai Mini Cyclotron Accelerator
Mass Spectrometer) supported by CAS have been accomplished in 2004. A new pneumatic
multi-cathode Cs sputter negative ion source with 24 sample positions was developed and has been
employed in the routine measurements. This new device not only enables us to change samples
continuously, automatically and faster than before, but also brings a 0.02 mm sample positioning
precision. A new control system based on RS-485 multi-drop network was established to automatically
control the sequential accelerations and measurements of different C isotopic ions and routine
operations. Several critical power supplies have also been updated. X ray background problem has been
eliminated by a totally novel way, which allows us to carry out routine sample measurements with no
need to pre-analyze C° beam with an extra magnet before beam injecting. The results from the
measurements for more than 40 unknown '‘C AMS samples (attributes respectively to geology,
archaeology and biomedicine et al) has demonstrated its competing performance with common tandem
AMS widely used by the international AMS filed. The upgraded SMCAMS will play an active role in
the AMS applications in biomedicine, archaeology, environment and geoscience et al. At present, the
machine operates very well and routine measurement process could be carried out without intervention.
Within a few months of operation after upgrading, as much as 200 '*C AMS samples have been
analyzed on SMCAMS.

f: 20T 2004 4F 3 3 7655 E PN 2847 (028 = m W 7 I 8 &, IRAAS VUL SC—H,

“The Status of SMCAMS after Upgradings”, Liu Yonghao, Chen Maobai, Li Deming et al., the 3™ Asian Particle
Accelerator Conference, Gyeongju, Korea, March 22~26, 2004.
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A lead isotope record of Shanghai atmospheric lead emissions in
total suspended particles during the period of phasing out of

leaded gasoline

Chen Jianmin ~ Tan Mingguang  Li Yulan  Zhang Yuanmao ' Lu Wenwei *

Tong Yongpeng  Zhang Guilin  Li Yan

Keywords Lead isotope ratio, [CP-MS; gasoline, Coal combustion, metallurgic dust

The concentrations of lead as well as the stable lead isotope ratios were measured in the total
suspended particles (TSP), collected at three monitoring sites in Shanghai, China, since 1995 ranging
the period of phasing out of leaded gasoline. During all these years, the variation of lead concentrations
in TSP showed the feature of site-dependent. In the traditionally industrial area of YangPu district, the
concentrations were sometime extremely high and did not have temporal correlation. In the other
residential areas, the concentrations dropped quite a lot, but were still highly above the average contents
of other counterpart cities in the world. The analysis of stable lead isotope ratios showed that lead
isotopic composition in YangPu district varied much and changed randomly with time, while in
Huangpu and PuTuo districts, the value of *’Pb/*’Pb dropped significantly from 0.872+0.002 to
0.861+0.002. Combined with the data of lead contents and isotopic compositions of source related
samples, such as cements, coals, coal fly ashes, metallurgic dusts, oil combustion dusts, gasoline
samples and soils, it was indicated that contribution from lead additives to airborne lead pollution in
Shanghai was less than 30% in the time when leaded gasoline was used. However, stationary emission
was always dominant source in Shanghai, and the primary component of lead was believed to contribute
by the vast combustion of lead-containing coal emitted mainly as industrial activities through all these

years.

1 Shanghai Environment Monitoring Center

2 Shanghai Jiao Tong University
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Translocation in small amounts of radioiodinated
ultrafine particles to extrapulmonary tissues following

the intratracheal instillation in rats

CHEN Jianmin  TAN Mingguang  TONG Yongpeng WU Yuanfang

LI Huiyuan  SONG Weimin' ZHANG Yuanmao > ZHANG Guilin LI Yan

Keywords Air pollution, Inhalation, Blood, Translocation, Ultrafine, Radioiodinated, Polystyrene,
Instillation.

Risk of death from cardiovascular disease in response to air pollution was much greater than that
from lung disease. However, the current knowledge about the extrapulmonary translocation of ultrafine
particles into blood circulation required more prudential thought. Therefore, the widely used
radioiodinated technique was applied to radiolabel polystyrene particles with an average diameter of
58.8nm and the quantification of passage of these particles after intratracheal instillation was studied.

Rats received a single instillation of 1.2 mg polystyrene particles labeled with 2.2 X 10°Bq '*’I, and were
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dissected after 0.5hr, 2hr, 24hr and 5d, respectively. The radioactivity was detected by a well type
gamma counter. We found that most of the radioactivity was deposited in the lung and cleared slowly at
this location. Although little amount of radioactivity was rapidly detected in blood, it decreased with
time very quickly. Only low values of radioactivity were observed in secondary organs such as heart,
liver, kidneys, spleen, stomach, muscle and testicles. In addition, the insoluble component of real-world
particles with a diameter below 10pum was also studied in this way. The data confirmed the low content
of the deposited particles into secondary organs. These findings showed that only a rather small fraction
of intratracheal instilled ultrafine particles can passed rapidly into systemic circulation and the observed
in vivo clearance of deposited particles needed carefully speculation of the specific physicochemical
characteristics. We concluded that the application of radioiodinated technique to prove extrapulmonary

translocation of small amounts of uftrafine particles is probably the ideal way.

1 School of Public health, Fudan University

2 Shanghai Environment Monitoring Center
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Ambient concentrations of fine particulate matters and their

elemental composition in Shanghai for a one-year period

CHEN Jianmin  TAN Mingguang PEN Lan LU Wenzhong LI Yulan

ZHANG Yuanmao ! ZHANG Guilin LI Yan

Keywords PM; s, Lead isotope ratio, ICP-MS, Coal combustion, metallurgic dust

Air quality is an important issue in China and fine particulate matters(PM;s) is a particularly
primary concern due to its possible health hazards. China has a PM; standard, but does not have one for
PM,s. There are only a few data available concerning PM,s concentrations and their metallic
characteristics. In 2004, we initiated a PM; s monitoring program in Shanghai that included the analysis
of ambient concentrations and elemental compositions. PM; 5 was collected monthly and simultaneously
at four sampling sites with different pollution characteristics in Shanghai by four mid-volume air
samplers for a one-year period.

Results from this study have showed that the values of annual average PM, s concentrations in
Shanghai are much higher than the reported data of the counterpart cities in western countries. The
variation of elemental composition of fine particulate matters showed the feature of site-dependent
which suggests that anthropogenic stationary emission was the major sources of metallic components in
PM, 5 in Shanghai. However, the concentration of lead which has generally good agreement between the
four sites attracted us special attention since it is extremely higher than that of counterpart cities in other
countries. By using a binary mixing equation, a source apportionment based on 207pp,2%py ratios, it was
indicated that the continuously vast using of coal caused by the accelerating industrialization is
believed to well interpret the higher lead burden in the air in Shanghai.

1 Shanghai Environment Monitoring Center, Shanghai 200030, China
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The study of the toxic effect of ZnZ’L,CuH,Pb2 on the Chinese
hamster lung cell (CHL)

CHENG Shuo  WANG Wei  TAN Minggguang ZHANG Guilin Li Yan

Keywords aerosol, PM;, s, MTT

Recently, environmental particulate matter PM, 5 has arisen worldwide interest among scientists in
the field of atmospheric pollution research. PM,s is a complicated and changeable atmospheric
pollution composed of various chemical components with their sources from anthropogenic or natural
pollutants, including various transition metal ions and toxic elements.

Cytotoxities on the CHL of several metal ions of Zn*", Cu?* and Pb*", which are major components
of the PM; s,were studied by using the MTT colorimetric method. The results show that these metal ions
have different cytotoxicities on CHL cells. Low level of Zn2+may have a positive effect on cell growth,
but have an adverse effect on the cell growth when the concentration increases. The cytotoxicity of Zn*"

is greater than that of Cu®" and Pb>", indicating that Zn>" may have an important effect on cell damages.
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Study on transformation of speciation on iron and lead element
from tunnel by EXAFS

JIN Chan LU Wengzhong WANG Yinsong ZHANG Guilin LI Yan

Keywords EXAFS, Transformation, Tunnel

After atmospheric chemical and physic effect, the elemental speciation, the solubility and its
toxicity of the element may have changed. So, study on transformation of element in the particulate is
meanful.

There were three sampling sites: one was in the middle of the tunnel, about 1500m inside the
entrance; the second was at the entrance of the tunnel; the third was out of the tunnel, about 600m
outside the entrance.

The EXAFS spectra were collected on the XAFS station of Beijing Synchrotron Radiation Facility
(BSRF). Study on transformation of iron and lead by EXAFS. Because the concentrations of elements in
the samples was quite low (ppm level ), a glancing incidence method in fluorescence mode was used to
improve the signal-noise ratio. Besides also study on the transformation of iron speciation by

Maossbauer spectroscopy, then to determine the content of different iron speciation.
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