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Table 1 Parameters of the Balloon—Borne Missions
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Figl SUNRISE Mission overview. The left panel presents the scene before the SUNRISE was lunched, and the right panel shows the

instruments broad on the SUNRISE[?],
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Fig 2 The optical design of Gregory-Type Reflector Telescope in left panel and the sketch of telescope structure in right panel29],
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Fig 3 The secondary mirror and front ring[?°!. The heat rejection wedge(HRW) mounted on focus F1 could reflect 99% light from the

primary mirror, absorb and drain the rest heat into the two radiators through heat pipes to keep the HRW temperature last at 25<C.
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Fig 4 The postfocus instrumentation platform(PFI)[2%. The left panel is the overview of PFI, and the right panel is optical design in the
PFI.
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Fig 5 The optical path design of SuFI?4: a) Principle of a Schwarzschild microscope. b) off-axis decentered pupil configuration.c)Folded
configuration of the Schwarzschild system. d) The final optical design of SuFI.
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Fig 6 The IMaX optical(top panel) and the opto-mechanical(bottom panel) design[?2. The instruments are listed in the following:(a)F4
position,(b) the prefilter and the two LVCRs,(c) 45ip-tilt mirror,(d) gray -light baffle,(e) collimator (f) LiINbO3 F-P etalon enclosure, (g)

beam splitter, (h) CCD.
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Fig 7 (a) Panels from left to right: filtergrams at 3,968 A, 3,880 A, 3,120 A, 3,000 A, 2,140 A in a quiet region near disk center. (b)
Filtergrams at 3,968 A, 3,880 A, 3,120 A, 3,000 A near solar limb from left to right, respectively.
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Fig 8 IMaX data. The top panels are continuum image and the Doppler velocity contour, respectively[s]. The bottom panels are the

contours of Lg and V; defined in equation (1), respectively.
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Fig 9 Filtergrams at various wavelengths!'’). (a) Filtergram at the wavelength of 3,000A, (b) and (c) filtergrams at the central wavelength
of 3,968 A with pass bands of 1.8 Aand 1.1 A, respectively. The intensity of all the images are normalized to lgs, the intensity of the quiet

Sun at wavelength of 3,000 A.

10 7Eii2k Fe15250.2 A L/LBfIE I G BRI FT SE T S BORE KT, (a) 7EFRE Fe | 5250.2A 280> +227 mA Abif) o 1%,
(b) 7EREZE Fe 15250.2 A B0 abigsitatg, (o) 7EFERSIELZE Fe 15250.2 A £kt +40 mA bfstafg, (- stz
$(Q, U, V)IEFE B 1 4k Fe 15250.2 A £&.0> +4 OmA AbHISEE AT . BT SR AN T 1gs i T 10 —1k.

Fig 10 Filtergrams and Stokes I, Q, U, and V around the center of the spectral line Fe 1 5250.2 A7), (a~c) Filtergrams at wavelengths
+227 mA, +0 mA, +40 mA apart from the Fe 15250.2 A line center, respectively. (d~f) the Stokes Q, U, and V contours at +40 mA apart

from the Fe 1 5250.2 A line center. The intensity in all the images has been normalized to Igs.
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Overview of Balloon-Borne Solar Telescope-SUNRISE
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Abstract: The advantage is unique to observe the solar evolution and monitor solar activities by
using the balloon-borne solar telescope launched into the stratosphere of the Earth’s atmosphere.
First of all, observation of the balloon-borne telescope in the stratosphere is not disturbed by the
climate phenomena in the troposphere, and is in a seeing-free environment, which provides a
wonderful condition for obtaining solar images of high quality. Second, the air in the stratosphere
is very tenuous, and the absorption in the ultraviolet wavelength weakens apparently, so the
balloon-borne telescope is able to observe solar activities and eruptions in the near-ultraviolet
wavelength. Third, the cost could be lowed and the efficiency could be enhanced significantly by
using the balloon-borne telescopes via recycling, upgrading, and reusing. This is much more
economical and practical than by using the space-borne telescopes. It has been more than half a
century since the balloon-borne telescope was first launched in the Europe and the USA. This



work is going to briefly look back the history of the balloon-borne solar telescope missions,
including the rich experience in the instrument development and observations. The payloads of the
SUNRISE, a European balloon-borne solar telescope mission, are described in this work, and
large amount of the high quality data obtained by the SUNRISE, as well as the consequent
scientific articles produced on the basis of these data are also introduced. The information revealed
here would be valuable and important for reference in developing the balloon-borne telescope in
China.
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