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colloidal crystals growth in the space, and got large-
sized composite structure photonic crystal for the first 
time.

2.3  Space Environment Monitoring and  
       Space Physics Probing

On TG-1, payloads for the space environment and space 
physics probing are:

(1)  Charged Particle Radiation Detector
Spacial distribution, flux and energy spectrum of high 

energy electron and high energy proton were continuously 
detected, high energy proton and electron pitch-angle 
distribution were measured as well. Main technical 
specification is as follows.

Particle radiation monitoring: FOV 180o × 15o, 16 
directions. 

Energy spectrum monitoring of electron and proton: 
Electron energy spectrum range, 0.2 MeV–1.5 MeV; 
Proton energy spectrum range, 2.5 – 150 MeV.

(2)  Orbital Atmospheric Environment Detector
The density and composition of the orbital atmosphere, 

the micro-quality of the spacecraft surface were detected 
with the device. Main technical specification is as follows.

Atmospheric density: Measuring range 5 × 10-13 – 1 × 

10-10 kg • m-3.
Composition of the atmosphere: to measure the 

atmospheric composition of He, N, O, H2O, N2 and CO2.

3  Utilization Tasks on SZ-8

On SZ-8 spacecraft, a Sino-German cooperation project 
(SIMBOX on Shenzhou 8) in space life science was 
carried out. Among 17 experiments, there were 10 
from Chinese scientists (Table 1, Figure 5–7 ), 6 from 
German (Table 2), and one joint experiment (Exp.11), 
namely, Study on closed aquatic ecological systems. The 
institutions involved in the joint experiment were Institute 
of Hydrobiology, CAS and Erlangen University.

SIMBOX, the incubator, was a German-made one.
SIMBOX was launched on Nov. 1, 2011 with SZ-8. 

Ground reference experiment was done in parallel with 
the orbital one. The samples were recovered safely in 
the evening of Nov. 17, promptly handed over to both 
Chinese and German scientists, together with the ground 
reference experiment samples. Assessment indicates that 
the experimental samples are in good condition to meet 
further research requirements. First publications would be 
in the middle of 2012.

Figure 1   Panchromatic image of 
hyper-spectral imager

Figure 4   Diffraction image under different voltage

500 mV 1150 mV 2300 mV

Figure 2   Visible and near infrared 
image of hyper-spectral imager

Figure 3   Short wave Infrared 
image of hyper-spectral imager
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Table 1   Chinese experiments and institutions

Table 2   German experiments and institutions

No. Experiment Code Title of Experiment Institutions

1 Exp.1
Functional genomic analysis of plant signal 
transduction and secondary metabolism under 
microgravity

Institute of Plant Physiology and 
Ecology, CAS

2 Exp.2
Proteomic analysis of alteration of plant cytoskeleton 
under micro-gravitational conditions

Institute of Plant Physiology and 
Ecology, CAS

3 Exp.3
Investigation of rice proteome changes responding to 
microgravity

Institute of Plant Physiology and 
Ecology, CAS

4 Exp.4
Studies on assembly and application of bio 
macromolecules in Space

Institute of Biophysics, CAS

5 Exp.5
Synergistic effects of space radiation and 
microgravity on drosophila and C elegans

Dalian Maritime University

6 Exp.6
Spaceflight effects on microbial growth and 
metabolism

Institute of Microbiology, CAS

7 Exp.7 Study on Animal behavior and development in space Institute of Hydrobiology, CAS

8 Exp.8
On algal biological foundation in spatial closed 
ecological system

Institute of Hydrobiology, CAS

9 Exp.9 Metabolism of Higher Plant in Space Institute of Botany, CAS

10 Exp.10
Studies on development and genetic analysis of 
higher plant in space

Institute of Genetics and Deve-
lopmental Biology , CAS

No. Experiment Code Title of Experiment Institution

1 Exp.12
Molecular adaptation of Euglena gracilis to 
microgravity

Universität Erlangen 

2 Exp.13
Differentiation of human skeletal muscle cells 
under microgravity conditions

Universität Hohenheim

3 Exp.14
Impact of microgravity on human thyroid 
carcinoma cells                                      

Charité Universitätsmedizin, Berlin

4 Exp.15
Effect of microgravity on activation and function 
of monocytic/macrophageal cells

Universität Magdeburg

5 Exp.16
Gravity-dependent alterations in the 
transcriptom and phosphoproteom of 
Arabidopsis thaliana cell cultures

Universität Tuebingen

6 Exp.17
Analysis of microgravity modulated gene 
networks  

Universität Freiburg
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4  Utilization Task on Space 
    Laboratory

The payloads of utilization on TG-2 are Three-dimensional 

Figure 5   Exp. 2: TUNEL staining pictures of peroxidase PRX17 
mutant Arabidopsis in the space and on the ground

Figure 7   Exp. 9: Rice samples of the space experiment

Microwave Altimeter, Multi-angle spectral imager, Gamma-
ray Burst Polarization Detector (Polar), Space Cold Atomic 
Clock and Quantum Key Distribution experiment. Focus 
will be on the earth science research, space astronomy, 
fundamental physics, space life sciences, materials 
science and fluid physics. TG-2 is expected to be launched 
in 2014 or 2015.

5  Utilization Planning for 
    the Space Station

Utilization planning on Chinese space station began in 
2009. Seven areas were proposed preliminarily:

• Space life science and biotechnology. Focusing on 
a batch of experiment in space fundamental biology, 
space biotechnology, space radiation effects research, 
fundamental study on closed ecological life support 
system and other frontier, interdisciplinary studies.

• Microgravity fluid physics and combustion. Focusing 
on a series of research in microgravity fluid dynamics, 
two-phase flow, phase change heat transfer and its 
applications, complex fluid, microgravity combustion, 
with application problems like fire safety of manned 
space flight, energy efficiency on the ground and fluid 
management etc.

• Space materials science. Focusing on cutting-edge 
research topics like space material growth kinetics and 
mechanism, preparation and research on material of 
important scientific value, material causative behavior 
in the space environment.

• Microgravity fundamental physics. Focusing on 
ultracold atomic physics, high-precision space time-
frequency technology and its applications, the theory 
of relativity and gravitational physics research, low 
temperature condensed matter physics.

• Space astronomy. Focusing on planning of multi-color 
high-precision photometry and spectroscopy survey, 
cosmic rays and dark matter particle detection, the 
celestial variable source (including the sun) and the 
burst phenomenon detection etc.

• Space physics and space environmental exploration. 
Focusing on real-time monitoring of the orbital 
environment parameters, ionosphere parameters and 
its law of motion, the coupling mechanism between the 
Sun-Earth space environment.

• Space earth system science and applied research. 
Focusing on scientific problems concerning the 
global change, and development of advanced earth 
observation technology to support the country's 
economic and social sustainable development.

Microwave Altimeter, Multi-angle spectral imager, Gamma-
ray Burst Polarization Detector (Polar), Space Cold Atomic 
Clock and Quantum Key Distribution experiment. Focus 
will be on the earth science research, space astronomy, 
fundamental physics, space life sciences, materials 
science and fluid physics. TG-2 is expected to be launched 
in 2014 or 2015.

5  Utilization Planning for 
    the Space Station

Utilization planning on Chinese space station began in 
2009. Seven areas were proposed preliminarily:

• Space life science and biotechnology. Focusing on 
a batch of experiment in space fundamental biology, 
space biotechnology, space radiation effects research, 
fundamental study on closed ecological life support 
system and other frontier, interdisciplinary studies.

• Microgravity fluid physics and combustion. Focusing 
on a series of research in microgravity fluid dynamics, 
two-phase flow, phase change heat transfer and its 
applications, complex fluid, microgravity combustion, 
with application problems like fire safety of manned 
space flight, energy efficiency on the ground and fluid 
management etc.

• Space materials science. Focusing on cutting-edge 
research topics like space material growth kinetics and 
mechanism, preparation and research on material of 
important scientific value, material causative behavior 
in the space environment.

• Microgravity fundamental physics. Focusing on 
ultracold atomic physics, high-precision space time-
frequency technology and its applications, the theory 
of relativity and gravitational physics research, low 
temperature condensed matter physics.

• Space astronomy. Focusing on planning of multi-color 
high-precision photometry and spectroscopy survey, 
cosmic rays and dark matter particle detection, the 
celestial variable source (including the sun) and the 
burst phenomenon detection etc.

• Space physics and space environmental exploration. 
Focusing on real-time monitoring of the orbital 
environment parameters, ionosphere parameters and 
its law of motion, the coupling mechanism between the 
Sun-Earth space environment.

• Space earth system science and applied research. 
Focusing on scientific problems concerning the 
global change, and development of advanced earth 
observation technology to support the country's 
economic and social sustainable development.

Figure 6   Exp. 6: TEM streptomycin sample image
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