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Abstract. We present a brief description of new complex of space telescopes and spectro-
graphs, TESIS, which will be placed aboard the CORONAS-PHOTON satellite. The complex
is intended for high-resolution imaging observation of full Sun in the coronal spectral lines and
in the spectral lines of the solar transition region. TESIS will be launched at the end of 2007 –
early of 2008. About 25 % of the daily TESIS images will be free for use and for downloading
from the TESIS data center that is planned to open 2 months before the TESIS launching at
http://www.tesis.lebedev.ru
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1. Introduction
In the frameworks of Russian Federal Program of Fundamental Space Researches,

the Russian Academy of Science develops space program CORONAS (Complex ORbital
ObservatioNs of the Activity of the Sun). From 1993 to 2008, this program assumes
the launch of three science satellites adopted for investigation of the Sun and the solar-
terrestrial connections.

The first satellite of this series, CORONAS-I, was launched in the 1994 March and
finished to work six years later in the 2000. Then, in the 2001 July, the second satel-
lite, CORONAS-F, was launched to the Earth orbit from the cosmodrome Plesetsk (see
Oraevsky & Sobelman (2002), Zhitnik, Kuzin et al. (2003), Zhitnik, Bugaenko et al.
(2003)). The work of the satellite was fulfilled five years later in the January 2006, when
the satellite enters the dense Earth’s atmosphere.

Now, the third satellite of the CORONAS series, CORONAS-PHOTON, is preparing
for launching at the end of 2007 early of 2008. The CORONAS-PHOTON is developed
for complex investigation of the solar activity and the solar-terrestrial connections. The
main goal of the project is investigation of the high energetic and eruptive process in
the solar corona in wide energy range from extreme UV (EUV) up to the high energy
gamma radiation ( 2000MeV).

Laboratory of X-Ray Astronomy of the Sun (XRAS) of Lebedev Physical Institute of
Russian Academy of Science develops the complex of space telescopes and spectrographs
TESIS for the CORONAS-PHOTON satellite. This paper gives brief information on the
characteristics of TESIS instruments and the objectives of TESIS mission.

449

https://doi.org/10.1017/S1743921306002481 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921306002481


450 S.V. Kuzin et al.

304 A 132 A

Moons

Filters

Multilayer 
parabolic 
mirrors

Pointing and focusing mechanism

Detectors
FilterDetectors

Lid

MirrorsShutter

Pointing and focusing mechanism

Channel MgXII 8.42 A

Lid

Spectroheliograph XUV 304 A

Filter

Diffraction 
grating

Multilayer focusing
Mo-Si mirrors

CCD detector

ϕ∼ 1.5°

θ∼ 65°

Figure 1. Overview of some TESIS instruments.

2. TESIS experiment

At the present time, XRAS laboratory creates new complex of space telescopes and
spectrographs, TESIS, which will be placed aboard the CORONAS-PHOTON satellite.
The complex is intended for high-resolution imaging observation of full Sun in the coronal
spectral lines and in the spectral lines of the solar transition region. TESIS will be the
only space instrument, which will provide monochromatic images of the Sun in one
spectral line rather than the images obtained in wide spectral range with multiple lines.
TESIS will also include a unique imaging spectroheliograph, which gives a set of the
simultaneous images of the Sun in the several XUV spectral lines formed at different
temperatures (see fig. 1).

All the scientific tasks of the experiment can be divided into three categories: (1) In-
vestigation of the most dynamic processes in the solar atmosphere, such as flares and
coronal mass ejections, with the temporal resolution less than 1 sec and the space reso-
lution of about 1-2; (2) Determination of the physical parameters (temperatures, density
and differential measures of emission) of hot coronal structures; (3) Study of the large-
scale coronal magnetic structures: coronal loops, giant magnetic arcades, coronal holes
and others.

The total volume of scientific information provided by TESIS is assumed to be about
0.5 Gb per day, that will be in 10 times more than the volume of information from previous
complex, SPIRIT, aboard the CORONAS-F satellite. We expect that TESIS will provide
200-300 high-resolution images of full Sun every day. The size of one decompressed images
will be 2048× 2048 pixels with space resolution of 1-3 arcsec for all the TESIS channels,
except for coronagraph and spectroheliograph.

About 25 % of the daily TESIS images will be free for use and for downloading from
the TESIS data center that is planned to open 2 months before the TESIS launching at
http://www.tesis.lebedev.ru
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3. Conclusions
We gave a brief description of the instruments and scientific tasks of new complex of

space telescopes TESIS, which will be launched at the end of 2007 – early of 2008 onboard
the CORONAS-PHOTON satellite. The TESIS will provide 200-300 high-resolution im-
ages of full Sun every day. The total volume of scientific information provided by TESIS
is assumed to be about 0.5 Gb per day.
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