Abstracts of HKU Astronomy and Space Museum Workshops

December 4-6, 2012

SONG and 50BiN Projects in China

_____________________________________________________________________________________ Jiang Xiaojun (National Astronomical Observatories, CAS)                                               
   Dec 4, 10:00
The SONG (Stellar Observations Network Group) project is an initiative to design and build a global network of 1m telescopes to allow observations with a high duty cycle and near continuous coverage over long time spans. The main scientific goals for SONG are to study stars using asteroseismology, and to search for, and characterize, extra-solar planets using microlensing and radial-velocity observations. In order to achieve this, the SONG nodes will be equipped with a high-resolution spectrograph and a dual-colour lucky-imaging camera. China officially joined SONG in June 2009. The project went smoothly and quickly.

The 50BiN (50 centimeter Binocular Network) project is a Chinese initiative to perform studies of stellar variability, which has been planned as a sub-system within SONG. The global site plan is exactly the same as the locations of the SONG telescopes in the northern hemisphere: i.e. in the Canary islands (Observatorio del Teide), West-China (PMO at Delingha), US continent (APO) and Hawaii islands (Mauna Lua).
The Universe Lighthouse ___________________________________________________________________________________

Xu Bo (School of Astronomy and Space Science, Nanjing University)                                         Dec 4, 10:30
The navigation is a challenge problem when a deep space exploration project is performed. Yes, there are some navigation satellite systems in the world, now, such as GPS, GLONASS and BEIDOU. But they can only provide the navigation service near the earth. We propose a new novel about the navigation satellite system which can provide the navigation service in the deep space as well as near the earth (we call the project as “the universe lighthouse”). The basic idea is to deploy several deep space navigation spacecrafts in the libration point orbit to construct the deep space navigation constellation.
Introduction of LAMOST and It’s Survey Plan ___________________________________________________________________________________

Zhao Gang (National Astronomical Observatories, CAS)

                                               Dec 4, 11:30
LAMOST is an impressive and highly innovative astronomical facility, unique worldwide. It comprises a 4 meter reflective Schmidt telescope with a large active segmented reflecting corrector and a focal plane with a robotic 4000 fiber positioner system which feeds 16 spectrographs capable of a range of dispersions. The combination of its wide field and large aperture offers unique prospects for major breakthroughs in studies of Galactic structure and extragalactic astronomy. In order to demonstrate the performance of LAMOST and the feasibility of the survey, LAMOST team start the hardware adjusting and the scientific commission after completion of LAMOST construction since 2009. In this talk, the brief introduction of LAMOST and the preliminary results of LAMOST pilot survey and are present.
 Analysis of Chang’E-1 Microwave Brightness Temperature Data _____________________________________________________________________________________
Chan Kwing Lam (Department of Mathematics,  Hong Kong University of Science 
      Dec 4, 14:00

and Technology) 
     
Microwave brightness temperature data obtained by the Chinese Chang’E-1 lunar orbiter are analyzed with the lunar diurnal variations filtered. Day-time maps show lunar topographic signatures closely matching those seen in visible lunar images. Night-time maps reveal intriguing lunar surface properties not previously obtained. Here we focus on two intriguing characteristics displayed by the filtered brightness temperature maps:  (i) the existence of anti-correlation between daytime and nighttime brightness temperature anomalies in some regions (especially in the maria), (ii) the appearance of cold spots which surprisingly correspond to infrared hot spots observed during lunar eclipses.

Introduction and Progress of APOSOS Project _____________________________________________________________________________________ 
Zhao You (National Astronomical Observatories, China) 

                                   Dec 4, 12:00
Asia-Pacific Ground-Based Optical Space Observation System (APOSOS) project is based on members of Asia-Pacific Space Cooperation Organization (APSCO). Its aim is to develop a regional or even global space objects tracking network basically composed of optical trackers. The system will be used to track space-objects of interest or space-debris for the safety of spacecraft launch mission or the intactness of operational satellites. The system will benefit from the distribution of APSCO members and multi-national fund support or technical cooperation. Thus APOSOS will have a potential capability to observe all the satellites orbiting earth with high precision but relatively low cost.  

This paper will present the introduction, progress and current status of APOSOS project, including: System Requirements Definition, System Main Mission, System Goal, System design,  Organization Framework of Observation Center, Major Function of Observation Center, Establishment of observation Plan, etc..

Studying the Late Stages of Stellar Evolution with Space Infrared and Submillimeter Telescopes _____________________________________________________________________________________ 
Kwok Sun (The University of Hong Kong)                                                                                          Dec 4, 14:30
I will summarize my experience in serving as Principal Investigator (astronomy-Canada) of the international submillimeter space mission Odin which successfully operated in space between 2001 and 2007.  The Odin satellite was the second submillimeter satellite in space and the first to be equipped with tunable receivers.  Highlights of the scientific results include first astronomical spectral surveys in the 500 GHz range as well as the first detection of molecular oxygen.
I will also relate my experience in using a number of astronomical satellites: IRAS, HST, ISO, and Spitzer in the study of objects in the late stages of stellar evolution.  Highlights of the results include the discovery of proto-planetary nebulae, the unidentified infrared emission feature at 21 microns, as well as the study of the synthesis of complex organic compounds in the late stages of stellar evolution.

A Proposal of Exoplanet Characterization Space Telescope ___________________________________________________________________________________

Zhou Jilin (School of Astronomy and Space Science, Nanjing University)

                   Dec 4, 16:00
During the past years,  ground based telescopes  as well as space missions (such as CoRoT and Kepler) have reveals more than 800 exoplanets and several thousands of candidates.  Next, exoplanet characterization  has become a major task for astronomer, especially the properties of Earth-lie planet in Habitable zone.  Ground based telescopes are not suitable  to characterize exoplanets (such as planet atmosphere) due to the Earth  atmosphere absorption.  Here we propose a space telescope that can be used to characterized exoplanets as well as many astrophysical applications.  The most suitable site is the Sun-Earth L2 points.
AGNs with Low-mass Black Holes and High Accretion Rates _____________________________________________________________________________________ 
Xu Dawei (National Astronomical Observatories, China) 

                                  Dec 5, 09:15
Narrow-line Seyfert 1 (NLS1) galaxies, as active galactic nuclei (AGNs) with low-mass black holes and high accretion rates, are important objects when addressing the issues of black hole growth and evolution, and of feeding and feedback. We have studied the physical properties of a sample of NLS1 galaxies, accompanied by a comparison sample of  broad-line Seyfert 1 (BLS1) galaxies. We present new correlations and trends which link black hole mass, Eddington ratio and physical parameters of the emission-line regions. For the first time, we have established the density of the narrow-line region as a key element in Eigenvector 1 space, as important as the Eddington ratio L/Ledd. This is of particular interest, because it links the central engine and host properties; i.e., the interstellar medium (ISM).A nearest-neighbor analysis shows the large-scale environments of the NLS1 and BLS1 galaxies of our sample are similar. If mergers are rare in our sample, accretion-driven winds on the one hand, or bar-driven inflows on the other hand, may account for the strong dependence of Eigenvector 1 on ISM density. We also present a summary of our previous results on NLS1 galaxies.
Are the Kepler Near-Resonance Planet Pairs due to Tidal Dissipation?

_____________________________________________________________________________________ 
Lee Man Hoi (The University of Hong Kong) 
                                                                            Dec 5, 09:45
The multiple-planet systems discovered by the Kepler mission show an excess of planet pairs with period ratios just wide of exact commensurability for first-order resonances like 2:1 and 3:2. In principle, these planet pairs could be in resonance if the orbital eccentricities are sufficiently small, because the width of first-order resonances diverges in the limit of vanishingly small eccentricity. We consider a widely-held scenario in which pairs of planets were captured into first-order resonances by migration due to planet-disk interactions, and subsequently became detached from the resonances, due to tidal dissipation in the planets. In the context of this scenario, we find a constraint on the ratio of the planet's tidal dissipation function and Love number that implies that some of the Kepler planets are likely solid. 

However, tides are not strong enough to move many of the planet pairs to the observed separations, suggesting that additional dissipative processes are at play.

Fermi Gamma-ray Pulsars
_____________________________________________________________________________________ Cheng Kwong Sang (The University of Hong Kong) 
                                                                Dec 5, 10:15
Fermi satellite has discovered more than hundred gamma-ray pulsars, which is of order of magnitude more than all gamma-ray pulsars discovered by all other previous satellites together and it provides rich data to constrain theoretical modelling about the acceleration mechansims and emission processes in the pulsar magnetosphere inside the light cylinder. In addition energy dependent orbital modulated light curves have also been found in some binary gamma-ray pulsar systems, which provide important information about converting electromagnetic spin-down energy into particle energy in the pulsar wind outside the light cylinder.  

Diploe Effect in CMB Observations and Its Implication on Cosmology
_____________________________________________________________________________________ Li Tipei (Tsinghua University / Institute of High Energy Physics, CAS)                                         Dec 5, 11:15
Although the foreground contamination problem has been effectively treated in space observations for CMB, another important systematic error, the scan-induced dipole contamination still exists and produces a false aligned quadrupole for all sweep missions, which, unfortunately, has not been adequately realized or removed from the official results released by the CMB mission groups. After removing the dipole effect we obtain a negative result of CMB quadrupole detection with WMAP data. The completely missing of CMB quadrupole poses a serious challenge to the standard model and sets a strong constraint on possible models of cosmology.
Corona Holes and the Origin of the Fast Solar Wind _____________________________________________________________________________________ 
Xia Lidong (Shandong University, Weihai) 

                                                               Dec 6, 09:15
The corona is the outer layer of the solar atmosphere, where the plasma has a high temperature in excess of 1 MK, and is highly diluted. The hot corona extends radially outward and quickly becomes supersonic flow within several solar radii to form the solar wind, which permeates then into the interplanetary space. The main components of the solar wind are protons and electrons with an admixture of a few percent of alpha particles and heavy, much less abundant ions in different ionization stages. Why the solar wind (and corona) can be heated and accelerated is among the important unsolved problems of space plasma and solar physics. Space observations in UV/EUV wavelengths provide powerful tool to study the lower solar corona and reveal the source regions of the solar wind. In this presentation, we review recent research progress on solar-wind source regions revealed by UV/EUV spectroscopic and imaging observations, with a focus on the measurements of the nascent fast solar wind originated in coronal holes.
Searching for Exo-planet Around Late G and K Giants _____________________________________________________________________________________ 
Liu Yujuan (National  Astronomical Observatories, CAS)                                                               Dec 6, 09:45
Planetary systems in massive stars (>1.5M⊙) are important because statistical properties of giant planets around such stars constrain key processes of planet formation; timescale, role of radiation, and dependence on disk mass. Little is known, however, about planetary systems in massive stars because precise radial velocity measurements are difficult when they are on the main-sequence due to the lack of appropriate absorption lines in their spectra and thus the planet searches around them have been less extensive. On the other hand, G-type giants, intermediate-mass (1.5--5 M⊙) stars in evolved stages,

are ideal targets because they have many sharp absorption lines for precise RV measurements.

On these grounds, since 2005, we have carried out a precise Doppler survey of 100 G-type giants using 2.16 m telescope at Xinglong station. So far we detected two brown-dwarf companions, one planetary companion, and a few planetary candidates.

星周包层中C60的探测___________________________________________________________________________________

Zhang Yong (The University of Hong Kong)

                                                               Dec 6, 10:15
C60（巴基球）是由60个碳原子构成的像足球一样封闭笼状结构的稳定分子。科学家在八十年代的一次模拟星周长碳链分子化学过程的实验中首次意外发现 了C60，由于其稳定性，它被推测在宇宙空间中应该广泛存在，并引起了大量物理学家、化学家和天文学家的兴趣。虽然在过去的20多年中C60的实验和理论研究已经取得了突飞猛进的发展，它在天文学方面的研究却面临困境。自C60的发现起，天文学家在各种天体环境中作了大量的搜寻工作，直到近两年，借助斯必泽(Spitzer)红外空间望远镜，天文学家才首次在星周包层中明确探测到了C60的振动谱， 这使得C60的空间搜寻成为目前的热点问题。                            

这些探测表明C60能够在星周环境下自然合成， 但其物理状态和激发机制并不清楚，C60在天文环境下的形成机制也是目前争论的热点问题。解开这些问题必然使得我们能进一步了解星周包层的物理和化学过程。我们研究小组首次在一个原行星状星云中探测到了C60，表明它应该是在星云早期非常短的时标内形成。为了探讨C60的物态、激发和形成问题，我们统计研究了这些C60源的发射特征， 并比较了观测的发射强度和实验室数据。 本报告将介绍 C60在天文领域的研究进展和我们的研究结果。 

Weihai Observatory of Shandong University

_____________________________________________________________________________________Hu Shaoming (School of Space Science and Physics, Shandong University, Weihai)               Dec 4, 09:30
A one-meter f/8 classic Cassegrain telescope made by German APM company was installed at Weihai observatory of Shandong university in June 2007. The instruments include photometry system and a fiber feed high resolution (resolution is about 50000) temperature stabilized spectrograph. Standard Johnson/Cousins UBVRI, SDSS ugriz and Stromgren uvby filters are controlled by a dual layer filter wheel. Thorium Argon lamp and iodine cell can be chosen for wavelength calibration for spectroscopy. These two systems are used both for scientific research and students education.    

